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Preface

Hawaii's unprecedented economic growth during the past decade and its
attendant water supply requirements have caused the legislative and execu-
tive branches of state government to broaden and intensify programs for the
collection and publication of basic hydrologic data and for water resources
planning, development, and management,

Chapter 176, H.R ,S" provides the authority to initiate and conduct con-
tinuing water resources studies on a state-wide basis. The purpose of these
studies is to formulate and publish for each major island a long-range , com-
prehensive plan as a general guide for the optimum development, utilization,
and conservation of water r esources , The Department of Land and Natural
Resources, through its Division of Water and Land Development (DOWALD) ,
is the agency responsible for implementing the state-wide water resources
program.

A current objective is the formulation of a comprehensive wa ter re-
sources development plan for the island of Hawaii, similar in context to
Water Resources Deuelotnnent-i-Molohai, published by DOWALD in 1966,
This publication comprises an inventory of basic data on the surface and
ground water resources of the island of Hawaii upon which to base the com-
prehensive water development plan.

The state 's water resources program is consonant with the nation-wide
movement to accelerate water resources development and is responsive to
the federal government's efforts to encourage comprehensive water re -
sources planning. The federal Water Resources Planning Act of 1965 (P ,L ,
89 -80) established a national Water Resources Council and, under Title III,
authorized gr ants to states for water resources planning, ThiS publication
has been produced with federal assistance under Title III.
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Hydrographic Areas

In order to facilitate the study of water re-
sources, the island of Hawaii has been divided
into five hydrographic areas based upon surface
topography, These five areas are the major
drainage basins of the island, each covering Sev-
eral watersheds.

The numerical designations of hydrographic
areas are part of the state-wide system of
watershed identification which has been adopted
for use by the Division of Water and Land Devel-
opment (DOWALD) and also by the U.S. Soil Con-
servation Service. The first digit represents
one of the eight major islands of the state, num-
bered consecutively from Niihau on the north-
west in a southwesterly direction to Hawaii. The
second digit identifies the hydrographic area,
numbered from the northern tip of each island
depending on the shape, size, and topography of

the island. Watersheds within a hydrographic
area, when identified are designated by a third
digit, numbered clockwise within the area, Deci-
mal digits are used to identify sub-watersheds.

Hyarographic Area 81, Hamakua: the west
portion of the northern slopes of the island, being
also the northern slopes of Kohala Mountain and
Mauna Kea, comprising an area of 375 square
miles, Area 81 extends from a point on the coast
about three-quarters of a mile west of Upolo
Point (North Point) at the northern tip of the is-
land, southeasterly along the coastline to a point
about five-eights of a mile southeast of the
mouth of Kaula Stream; thence along the water
divide southwesterly to the summit of Mauna
Kea; thence northwesterly to the summit of
Kohala Mountain and to the point of beginning.

View of Alakahi Canyon at head of Waipio Valley in Area 81, Hamahua in the background.

Hydrographic Areas
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Another view of Waipio Valle y and Hamakua , A rea 81.

Hydrographic Area 82, Hila: th e east por-
tion of the northern slopes of the island, being
also the eastern slopes of Mauna Kea and the
northeastern slopes of Kilauea , comprising an
area of 1,049 square miles. Ar ea 82 exte nds
from a point on the coast about five-eights of a
mile southeast of the mouth of Kaula Stream
near Ookala , southeasterly a long the coastline to
Cape Kumukahi (East Cape); thence along the
water divide wes te r ly to the eas t rim of Kilauea
volcano and to a point on the divide two-sevenths
of a mile northeast of the convergence of the
Kau-North Hila and North Hilo-Harnakua district
boundaries; thence northeasterly to the summit
of Mauna Loa and to the point of beginning.

Hydrographic Area 83, Kau: the southeast-
ern slopes of the island, being also the south-
eastern slopes of Mauna Loa and Kilauea , com-
prising an area of 908 square miles . Area 83
extends from Cape Kumukahi (East Cape) at the
eastern tip of the island, southwesterly along the
coastline to a point seven-tenths of a mile north-
west of Kalae (South Point) ; thence along the
watershed divide northerly to the summit of
Mauna Loa; thence easterly to the east rim of
Kilauea Volcano and to the point of beginning.

HYDROGRAPHIC AREAS

View of Mauna Kea from the Saddle Road,
showing an expanse oj Area 82.
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Th "boiling pol .. or a of Wailllkll Riv r,
local d n or til city of llilo ill ...1r a 82.

Eruption of Kapoho Cml r ill outh ast nl
tip of Ar a 83, n ar th bard r of Ar a 82.

I/al maumau Crat r f ro", obs roatory, a",OllS vi itor attraction ill Ar 93.

HYDROGRAPHIC AREAS



HydragrafJl/ic Area 84, Kana : the southwes t-
er n slop s of the island, being also the western
s lop s of Mauna Loa and the souther n s lopes of
Hualalai, compris ing an area of 795 square
mil es . Ar ea 84 extends fr om a point on the coas t
seventh- tenths of a mile northwest of Kala e
(South Poin t) at the souther n Lip of the is land,
northwesterly along the coas lli ne to Keahole
Point (West Cape): thence along the water divide
southeasterly to the s ummit of Hualalai and to
the summit of Mauna Loa; thence souther ly to
the point of beginning.

H idrographic A r ea 85, Kohala: the north-
eas te r n s lopes of the island, be ing al s o the
northern s lopes of Hualalai, the northeastern
s lopes of Mauna Loa, the wes ter n s lopes of
Mauna Kea, and the southwes te r n s lopes of Koha-
la Mountain, compris ing an area of 903 square
mil es . Ar ea 85 extends fr om Keahole Point
(Wes t Cape) at the wes ter n tip of the island,
northeasterly along the coas lline to a point about
three-quarters of a mile wes t of Upolu Point
(North Point)' thence a long the water divid e
southeasterly to the summit of Kohala Mountain,
and to the summit of Mauna Kea: thence south-
er ly to a point on the divide two-sevenths of a
mile northeast of the convergence of the Kau-
North Hilo and North Hilo-Hamakua district
boundaries ; thence southwesterly to the summit
of Mauna Loa; thence northwesterly to Ute sum-
mit of Hualalai and to the point of beginning.

Hydrollraph lc Are 5

...1bov : Panoramic sweep al Kealakekua,
Kona , in Area 84. Below: Corra l at ·J/Jon
f eel ele talion 0" 1111 hue Ranch, MI. Hualalai
ill backgrtnmd, located i" A" a 84 " ear 85.
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Scenes inArea 85. Abo ve: Pasture and
small farms at Waimea. Right: Leeward

slopes of Kohala Mountain , Kawaihae Harbor
in background. Below: Mt. Hualalai in the

distance, uietoed from Waimea .

6 HYDROGRAPHIC AREAS



Although the island of Hawaii lies within the
tropics, its climate is semi-tropical and varies
locally with elevation and orientation to the
tradewinds , In general, the climate is charac-
terized by two seasons a year, by mild and fairly
uniform temperatures except at higher eleva-
tions, by prevailing tradewinds, by marked dif-
ferences geographically in rainfall patterns, and
by typically humid and cloudy conditions except
in leeward coastal areas and at higher eleva-
tions.

The island lies in the path of northeasterly
tradewinds which are relatively uniform and per-
s ist throughout most of the year. Wind speeds
over the ocean surrounding the island do not ex-
ceed 12 mph more than half the time. The wind
pattern is a key factor in the determination of
rainfall and affects humidity, evaporation, and
temperature ,

Most of the rainfall on the island's eastern
s ide results from the cooling of the moist trade-
winds as they rise and flow over Kohala Moun-
ta in and are deflected around the higher moun-
tain masses of Mauna Kea and Mauna Loa , The
leeward side of the island is generally dry,
except in the Kona area where convective storms
are common , Infrequent major storms of the
cyclonic type, known as "Kona storms," occur
principally in the winter.

Because of the mild, equable temperatures
of the ocean waters surrounding the island, tem-
peratures in the air moving across the ocean
and over the island are also mild and equable.
The warmest month is August and the coldest is
February ,

Temperatures decrease uniformly with ele-
vation to an inversion level where the tradewinds
are overlain with winds moving poleward, us ually
between 5, 000 and 7,000 feel, Relative humidity
below the inversion level is high; above the in-
version, the air is dr ier .

Evaporation varies with rainfall, wind ex-
posure, cloud cover, and temperature , The rate
is highest in arid leeward regions ,

Each aspect of climatology on the island of
Hawa ii is inventoried in this section, following
an Alp habetical List of Climatologic Stations,
pages 9-1L Records relating to and character-
i stics of rainfall, temperature, evaporation, wind,
and humidity are discussed and illustrated, fol-
lowing which stations are indexed and selected
records are presented.

CLIMATOLOGY
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Mountain mists in rain forest exposed to moisture-laden tradewinds • Kawainui Stream, Kohala,
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Alphnbeiice! List of Climatologic Stations

Stat e
Key
No.

Sta tion Name
Sta te
Key
No.

Station Name
State
Key
No.

Stati on Name
Stat e
Key
No.

Station Name

lis t of Climatologic Stat ions

12.6 Fie ld 63 (Hu tchi nson
Suga r )

12.3 Fi eld 64 (Hutch i nson
Sugar)

12 .3 Fie ld 64 Makai
(Hutch inson Sugar)

202 .1 Field 114 (Honokaa Sug a r )
222 .7 Field 11 6 (Hamakua Mill )
11 8. 1 Field 1 27 (Hamakua Mill)
14.5 Fie ld 1 35 (Hutch inson

Sugar )
118 .2 Fie ld 1 39 (Hama ku a Mi ll)
7 .1 Fi e l d 140 (llutc hin s on

Sugar)
21 .1 Field 150 (Haw' n 1\g)
91 .6 Field 151 (Puna Sugar )
11 Fie ld 2 40 (Hut c h i n s on

Sugar)
1 3. 1 Fie ld 330 (Hutchinso n

Suga r)
11.4 Fie ld 350 (Hutchinson

Sugar)
22.1 Field 3 51 (Haw'n 1\g )
13 Field 37 0 (Hutchinson

Su gar)
1 3 . 2 Fi e l d 42 0 (Hutchinson

Sugar)
13 .2 Field 435 (Hutch inson

Sugar)
11 . 3 Fi e ld 450 (Hutchinson

Sugar )
36 . 1 Fie ld 48 1 (Haw 'n 1\gl
1 3 . 3 Fi e l d 630 (Hutc h i n s o n

S ugar
1 2 . 7 Fi e l d 656 <Hutch inson

Sugar )
13 . 4 Fi e l d 660 (Hutch inson

Sugar)
12. 12 Field 715 (Hutchinson

Sugar)
12.8 Field 75 0 (Hutchinson

Sugar)
12 .3 Field 750 (Hut c h in s on

S ug a r )
1 2. 1 2 Fie ld 761 (810 )

(Hu t chins o n Sugar )
12. 1 1 Fie ld 76 5 (Hu tchin s on

S uga r )
12 . 9 Fie ld 85 0 (Hutchinson

Sugar)
4 5 .2 F i r e Cache 2
212 First Ga te
2 . 6 Five Mi le Paddock
2 .22 Fur l k a

t c of E )
Uk a 2
Uka f>1akai
Uka !'lau ka
Lowe r
Up pe r
2

KLD 11 2 26 4
Landing Stri p
Lower
Mauka
Uppe r

9

4 . 2 Kahuku Ranch
4.1 Kahuk u Ran ch House
3 .2 Kah uk u Shed 1
2 .2 Kahuk u Shed 3
3 .1 Ka huku 2 Hakai
93 . 6 Kahuwai
69. 7 Kailua ('lowell )
6B. 4 Kailua- Kon a
6 8 .1 Kai lua Mauka
18 5 . 1 Kaimu
73 . 2 Kain a l iu
7 3. 12 Kain a li u Be a ch
222 . 2 Kainehe
69 . 5 Kaio1u
7 3. 15 Ka i p o a i
89 . 4 Kaiw Lk L
12 5.11 Kaiwa iki (2 00 0)

1 Ka Le e
1 .2 Ka Lae (South Point

Track ing Station)
Ka1ahiki Castle
Ka lah iki (750)
Ka1 a h i k i {1 500 l
Kal a h ik i (1 800)
Ka1 a pa n a
Ka lapana 1
Ka la pana 2
Ka lapana (Wil s o n )
xe Ie i ehe
xe Lc pa
Kalopa (9 00)
xar o pe (2 100)
Kalope
Ka l uka 1u
Kama i Le
Kamaili
Kamaka Gate
x amaoe 2
Kamao a (1000)
xemcoe (Gouve i a )
Kamaoa Ranch Hq ,
x amaoa Ranch House
Karnok u
Kamue la
Kamuela (2 750 )
Kamue l a (Airport)
Kan a haha
Kanakame1ae
Ka nek i n i
Kapapa1 a Ranch
Kapoho
Kapoho
Ka poho
Kapoho
Kapoho
Kapoho
Kapoho
Kapu a
Kap ua Gulch
Kapua Mauk a
Kapu1ena
Kapu1epo
Kau
xeu
Kaue1eau
Ka ue leau 2
Kaukaho ku
Kau k in i
Kaumana
Kauman a (50 0)
Kaum ana (19 60 )
Kauman a (2000)
Kaumana 2
Ka umen a 3
Ka up u1ehu Fo r e s t nese rve
Kawai hae
Kawa ihae
Ka .....aihae
Kawaihae
Ka..... a ihae
Kawainui
Kawainui
Kawa inu i
xewc Le
Kea a Homes te ads
Keaau
Ke a au
Keaau Orcha rd
x e e Iwe
xee I we Ca mp
xee Iwe Camn ( 165 0 )
xcc Iwe Re s e r v o i r
Kea lakeku a
Ke a l akek ua (Oav i !:i)
Ke amoku
Keamok u Gra ss plot
KC.:lmuk u
Kea na kol u
Kcan.:l ko1 u Camp

25.2
25.1
25 .2
25. 4
67.6
&7. 8
3 8 . 5
6 7 .1
80
220. 3
220 .1
216 .6
178.3
29 . 2
6 7
6 7
212
5
4 .4
4
4 . 7
5

203.1
19 2 . 2
19 2
191
74
2 9 . 5
77.6
36
66 . 3
9 3
66 .2
93 . 5
93
&6
6 6
2 .5

174.3
2. 14

21 0
2.9
2.24
6 .1
67.2
6 7. 3
7 4 .1
1 84 . 1
B8. 1
9 4 .2
86. 2
86. 5
a B. 5
88.1
71. 3
148
148. 2
184
184
18 3 .4
193
185
73 . 7
213
4.2
9 1. 1
92
92. 2
22
22 . 1
22
35 .1
26 . 2
29 .1
97
96. 1
97
124
12 4 .2

j o Ie 10
I ole h ae h a e Tanks

Kaa la
Kaa la I ki
Ka a l ai k i Ai rs trip
Kaa lapuali
Kaa Lapuua Ld
Kaa1 ua 111 lJay
Kaalua lu Ra nc h Hqs
x aeuhubu Homestea d s
xa e.....a1 oa
Ka emio
Kah a li i
Kah a 1uu
k ah a I uu Be a c h
Kah a l uu Expe rime n t P lot .1
Ka ha1 uu Fo re s t
Kahal uu Fo r e s t #2
Ka hal uu M6
Kaha luu '8
Kahauk o Pen
Kahau loa 2
Ka hiawai
Kah i awai Mauka
Kah ua Ra n c h
Kahuk u Plantation

J.P.

8 7 Hi l a l l.i rpo r t
86 . 1 Hi 10 Boardi ng Schoo l
87. 2 lIilo Breakwa t e r
85 Hi l o In s e c t ary
85 Hila Tr ee Nu r s ery
16 6 1I0 e a Nil!
7 3 .8 Ilokuka no Ma}c; a i
73 .9 lIo kukano Mauka
19 2 . 4 Hc Loho Lo k u 1
70 Holua l o a
68 .5 Hol ualoa (14 50 )
70 .3 Holualo a (Twigg- Smi t h)
68 lIo lualo a Be a c h
68. 1 t tc Iue I oe Loa din g Ch ut e
70 . 4 Holua loa Na uk a Ca mp
17 6 . 2 Homes t e a d Pl antation
7 3 .19 lIo na lo
7 3 .13 Honalo 1
73.6 Hone I o 2
73. 21 non e I o 3
27 Ho naunau
27 . 2 Honaunau Fo re s t
2 7 . 3 Honaunau Fo rest
31. 1 uon aun au Fo r es t
13 7 Honohina
13 7 .3 lIon o h i n a Ma uka
15 9 .1 Honoipu
214 Honokaa
215 .2 Ho nok a a (Ri char t )
215. 1 Hono ka a Ce n t r a l
215 .1 Honokaa Hauka
215 Honokaa Town
215 lIon okaa Vi l lage
18 1. 1 I1onokane
185 .3 Honokane (Parker)
69 .3 I1ono kohau Ranch
93 .6 Hon o l u l u La n di ng

J68. 1 Honomakau 3
136 lIon omu
144.2 Hon omu (300)
14 4 . 3 Honomu (950)
1 43 Honomu 2
143 Ho n omu Maka i
1 38 Honomu Na uk a
1 38.1 Hon omu t ta uka (12 0 0 )
1 44 . 5 Honomu Seas ide
15 uonuep o
14 .1 Honuapo ( 25 )
71 Honua u1 a
77 .5 Hoohui Ma k a n i
25. 3 Hooken a
2 . 4 Iloo pu l o a Lower
2. J Hoopuloa Uppe r

1 14 Hope-A
11 4 Hope-A Lowe r
11 4 1I0pe-A 'r a nk s
1 15 Hope-A Uppe r
111. 1 lIo pukane Sp r i ngs
111.1 Hopukani sp ri ngs
12 5 Hopuwe L
7 2 Huala lai
71 .2 lIu a l a l a i She e p Station
92 .1 uuehuc
69. 12 Hue hu e (2600)
69 . 13 nuehue (3 100)
69. 14 lIuehue ( 3700 )
6 9 .1 5 Hue /w e (4500 )
80 . 1 Humuula
12 7 . 1 Ilumu u1a ( 3600 )

178. 1
12 1

7 7 . 4

123
12
13 . 8
70.2
70 .2
4. 3
5

16 4
29
4 . 5

140 . )
69 .2
6 9
73 . 2 2
7 3 .11
74 .2
7 2 . 2
7 2 .1
2 5 . 6
28 .3
3 . 4
3 . 8

178
2 .7

Garden
George Pe c k
Glenwood
Glenwood (He l bu s h)
Gl over
Grave l p i t

lIaao Sp r ings
Haina
lIaka lau
Ha k a lau Mauka
lIa l a pe
Hal awa
lIa l awa
Halemaumau
lIa l e p i u 1a
Ha Lep r u La 3
Ha1epiula (16 70)
lIalep iu1 a Shed
Halepohaku
lIa l e wa l e a
Halina Pa1 i
lIa mak ua Nak a i
Va r iety Sta .

Hamakua Mill
Hanc Ipoe
ttepee Ma uk a
lIa pu u
Hau na ni Road
Hawai i National Park IIqs.
Hawaii Su bstation Office
lIa wi
Hawi Mill
Hawi Off ice
lIa yh ale k a i
Headqua rters
lIiga s hi Camp
lIi 1ea
lIilea Gu lch
lIilini P<:ali
lIi 1 1
IIilo
Hil o (A&r)
Hil a (Coan )

11 6 . 1
4 . 6
5 4. 3
54.2
3 .5

20 9

11. 2
214
14 2
135
38 .3
178.4
180 .1
52
11 7
92 .3
2 . 19
70 . 1
11 1
73 .16
38.2
22 1. 3

21 8
11 2
11 5
31
54. 5
54
90. 1
16 8
16 8
16 8
67 .5
178
17. 2
12 . 1
1 2.1 3
38 .2
94.3
86 .1
8 5
86 . 4

Field B- IS (Hawaii
Macadamia Nu t Co , ]

Field E (Ko n a Exp , Fa rml
F ie ld 0 0 3
Fie ld 6 (La upahoeho e Sug.)
Fi ehl 7A (Honokaa Su g . )
F i eld 7A (Hama k ua Mi ll )
F ie ld 8 (u av.. ' n Ag)
Fi e ld 8 (Ilutchinson Suc a r l
Field 9 (Hamak ua Mill) P

fi eld 14 (Ho no ka a Sug a r )
Field 14 (Paauhau Sugar)
F ie ld 0 15
Field 16 (Haw'n Ag)
Field 20 (Hutch i nson
Sugar )

Fi e ld 23 (Pa auha u Sugar)
Field 2B (Hon okaa Sugar)
Fie ld 28 ( Hamak ua Mil l )
Field 30 fHarnak ua Mill )
Field 35 (Hutchinson
Sugar)

Field 39 (Laupahoehoe
Sugar)

Fie l d 40- 1 (t te wvn Ag)
Field 49 (Hut c h i n s on
Sugar)

Fi e l d 5 1 (Hu t c h i n s on
Sugar)

Field 56 (Ilu t c h i n so n
Sug a r )

F i e l d 5 8 (Hutchinson
Suga r)

Fiehl 6 1 (Ilutchi n s on
Sugar )

A & S Fa rm
Ag o ff i c e
Ahualoa
Ahu alo a Homesteads
Ahua Umi
Ahumo a
Ai n ah o u
Ainahou 2
Ainahou Mak a i
Ai nahou Steel Ta nk '2
Ai na po
Airpo rt
Airpo rt
Al aa lae 2 fir 3
Al a e Cr a ter
Alakahi Lowe r
Alakahi uppe r
Al a kahi li a i p i o Lower
Alakahi Waipio Upper
Ali l i
Alil i (2800 )
Ali li (Field 8)
Ali li Tun ne l
AliIi Tunnel (35 00)
Amauu l u Camp 4
Ame uu.ru Camp 4 Mauka
Anu enue
Awini
Awin i Ranch

Dairy
Da i ly Field
Dale ico
De s e r t
nevus ta tion Area 12
Dev asta t ion Ar ea ' 3
Dev astation Area H
Oi t c hma n' s Stable
Dome Si te

Beach
Big Hi l l
ei l l Jack
Bot t om o f 19 16 Flow
Bradsh aw AAF

East Ilonok ane
Eben Law
Exp e rime n t a l Plot ' 2

Camp 17 (Koha 1a Sug a r )
Camp Ka i
Cape Kumukahi
Castle
Castle Farm Lots
Cast le Pa dd o ck Tank
Centra l
ci ty of Refuge Nationa l
Historica l Park

Cl o ud Physics La borato r y
Co f f e e P l an tation
Coffee Pond
Coun try c lub

191. 2
90.1
21 5. 3
2 0 7
75
102.4
5 8
5 8 . 1
5 8 .1
58 .2
38
77 . 8
216 . 3
171
59 . 1
194
190
194
190
20 .2
20
20.2
20
2 0 . 1
89.5
8 9 . 3
20 9
1 82 . 1
184 . 2

14 7
30 .1
2 . 2 3

211
10 7 . 1

13.2

13 .3

92 .5

13.4

89. 6
11 4 . 1
6 . 2
38.4
54 . 12
54 .13
54 . 14
145
11 1. 2

183 .2
9 3 . 4
74 .2

16 2 . 2
35 .2
93 .2
2.2 6
51. 6
2 . 16

192
27. 4

12. 2

85 .1
222.1
127 . 4
88. 5

12 .3

73 . 2 3
216.5
13 0 .1
215 .3
11 8 .3
20.3
7.1

221. 1
202.1
220 . 4
22 0 . 5
21.1
11

2 20 .3
213 . 1
21 8 . 2
22 1. 2
13. 1

130 .2



State
K.y
No.

Station Name
State
K. y
No.

Station Name

52 . 1 Obser v a tory
9 0 Offic e Wilo Sugar)
192.2 Of f i ce (p arker Ranch )
44 Ohaikea
44 .1 Ohaikea ( 3750)
5 4 . 1 Ohia l an i Dai ry
69 . 1 Ohia Lii l i i
24 ohia Lod ge
77 .3 Oiki Heifer Paddock
2. 17 Okoe
92 Olaa
91. 2 Olaa (1 650)
91. 3 Olaa (Kurt i stown )
91 olaa (1 7 Mile s )
51. 3 Olaa (29 Miles )
9 2 Olaa Mill
10 6 Old Dairy
2. 13 100 Acres
3 .2 ' 1 Wa tershed

144 . 7 Onomea
29 .6 Ono u li
29 . 8 Dnouli (1600)
2 23 Ooka la
130 Ook ala (1 750)
1 30 Ookala Ma uka
24 .1 Opihi ha le 2
67. 7 Op ihika o
91. 5 Orch id La nd Es t a t e

CLIMATOLOGY
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Station No. 133.0-PAPAALOA

Stat ion No. 79.0-KULANI CAMP

Station No. 39.0-MAUNA LOA SCOPE OBSERVATORY

Lehuu la
Lion Gr as s
Lowe r Ka uh a ne
Lowe r Pa hoa
Lower Piihonua

Macadamia Nut Ro ad
Nalurkcna
Makaha lau
Nek aha ne Lc e 2
ttaka hana Loe Mauka
Maka nau
Ma ka opuh i
Maka o puhi Cr a t e r
Makapa la Nursery
Makino
Halukalu
Mama ne ui l l
Mamane Paddock
Man a ger ' 5 House
Hana ger I s Residence
Ha nuka
Manuwai Nui
Ma u l ua
Maulua Nakai
Maulua Mauka
Maun a Anu
Naun a I u
Hau na nee Deach
Hauna Rea ( 20 0)
Mauna Ke a (l0 00)
Hau na xee (1 500)
Mauna Kea (2000 l
Hauna Ke a (2650 )
Maun a Kea (30 00 I
Hauna Kea ( 35 00)
Mauna Ke a (4 000)
Mauna Kea ( 45 00)
Mauna Kea (50 00)
Mauna Loa
Ma una Loa ( 56 50 )
Mauna Loa Se ismo Sta t ion
Mauna Loa Slope Obs e r v a t o r y
Mauna Loa Sununi t
Maun a Lo a Truck Trai l (4000)
Mauna Loa Truck Trai l (4 250)
Ma una Loa Truc k Tr ail (5 10 0)
Mauna Loa Upper
McCand l e s s Office
Menzie s - (\ i na po Tr ail
Middle Flume House
Middle Holualoa
Middle Pe n
Moaula
Moaula (Wil ls)
Moaula Rese r voi r
Moaula St a t i o n
Moaula Tunnel
Mokuaika ua Road
Mokuaweoweo Caldera
Morse Fie ld
Mountain Hou s e
Moun t a i n Vi ew
Mudf l ow
Mul iw a i

Naale h u
Naalehu Airpo rt
Naalehu Airstrip
Naalehu (1725)
Naalehu (Hewitt)
Naalehu Pan St ation
Na nawa l e
Na Ohia
Napoopoo
Napoopoo (16)
Nauhi Gu l ch
Naulu Forest
New Mountain Hou s e
New Sta b l e
Nieni e (Lee)
Nienie (Yates)
Ni u lii
NiuHi 15
Ni uli! 2 3
Ni ulii Ma uka
Noguchi Tunne l
Nor th of Ca l d e r a
Nunulu Nu l

73 . 7
69. 8
21. 1
65 .2
89.7

7 3 . 1
15 9
1 0 3
134
134
12. 2
59
59
18 1
11

. 29 . 9
9 4 .3
94 . 3
220
90
2
3 .6

12 6
12 6
12 6.1
37. 1
43. 1
98
90 .2
144 . 9
1 25. 9
125 . B
1 25 .7
125. 6
1 2 5. 5
125. 4
125 . 3
12 5.2
9 .1
45 . 1
38 .1
39
39 .2
51.7
51.8
45.2
39 . 1
25. 5
39.3
8 8
68 .1
14 7 .1
18
17 . 1
17
18
1 6
73 .3
39 .4
1.1
1 0
91
35.5
198

14
14 .6
1 3 . 7
1 4 . 3
14.2
14 .5
93 .9
2 . 3
28
28.1
128
38.6
10 . 1
213 .1
21 2 . 1
110 . 2
179
182
18 3 . 3
183
35
39 .6
172

10

Laaumai a
Lahiki ola
La l a kea
Lake rta iau s i t e
Lalakea Re se r vo i r
La lamilo Field Office
Lanihau
Lan i hau (Ba rte l s )
Lan i h a u
Lani hau Nauku
Lani ha u Hauka
La n ihau t-ta uk a
La n ihonua
Laupaho eboe
Laupahoehoe (10 )
La va f l o ...:
Lave Tr e e Pa r k

Ke a n ako l u (5 500)
Kea nakolu (Parker)
Keanakolu Trail
Keane Kini
Ke anuiomano Stream
Near Kamue l a

Ke a uha na Forest Reserve
Ke a uh o u
Keauhou (1 980 )
Keauhou 2
Keauho u 2 ' 3
Keauhou 2 (1890)
Keauhou 73A
Keauhou Bay
Keauhou HWA Site
Keauhou Test Site
Keawewai
Keei Makai 2
Keei Middle Road
Kehena
Kehena Makal
Kehena Re s e r vo i r
Kekekaniho
Remole House
KemoH 1
KemoH 2
Kemoli House
Keolakoa Forest
Keopu (McWayne)
Kiha lani
Kiilae St ream
Ki lauea Camp
Kilauea Iki A- AF
Kila ue a Iki B- BF
Kilauea I k i C- CF
Ki lauea Iki D- DF
Kilauea Iki 11
Ki lauea North Ri m
Kileo
Ki l e o Mauka
Kiolakaa
Kiolakaa (A & Fl
Kipa
Kipuka Ki
Kohako ha u 'I
Kohakohau '2
Kohakohau 3
Koha ko ha u 4
Koh ak ohau 5
Kohakohau 6
Kohakohau 7
Rohakohau a
Kohakohau Stream
Rohala
Rohal a xe uk e
Kohala Maul i li
Roh a l a Mi l l
Rohala Mis sion
Rah a l a Moun t a i n Pi pe Li n e
Roh a l a Moun t a i n Swnmi t
Kohala Ol d Ra il road
Sta tion

Koh aLe pars onage
Koh ana i k i
xeda.....e
Ko i awe Lower
Koi awe Upp er
Kokoiki
Kole Peon
Komakawai
Ka na Ai rpo r t
Kona v i llage
Kon awaena (Suttle s)
Konawaena Schoo l
Korean Camp
Kua Pe hu
Kuka i a u
Kuk a iau (340 0)
Kuk a iau (5 00 0)
Kukaia u (7 85 0)
Kukaiau Makai
Kuk a iau Mi l l
Kuk a iau Plan t Co Off ice
Kuka iau Store
Ruk ui
Kuk ui Akau
Kuku ihae l e
Kuk ui hae le (HIC)
Kukuihaele Main l'Iei r
Kukuihaele Mill
Kukuihac lc Vi l lage
Kuku l u Kuku i
Ku l an i Camp
Kul an i Cone
Kul ani Ditch
Kulan i Ma uka
Kulan! Sc hool Si te
Kuooa o lu
Kup aahu
Kurtis town

123 .1
124 .1 .
127.3
77 .6

190 . 4

67. 9
5"1. 1
73 .3
73.5
74 .3
73 .1
7 3 . 1
73.14
73. 4
73.4
183.8
28 . 4
28.2
18 1. 2
66.4
17 6 .1
45

102.2
105
104
102.2
3 .3
69.9
132
30 . 3
51.2
54. 9
54 .6
54.8
54.11
54. 7
51
70. 11
70 .9
7
6
89 . 2
51.8
183 .6
183 .7
190 .1
190.2
190 . 3
190 .5
190 .6
1 90. 7
190 . 4
179.1
176
176
179. 1
175.1
194 . 2
18 3 .5
177

174.1
6 9 . 4
1 9 5 .1
196
195
16 2 . 1
2.1 8
30
6 8 . 3
93.8
29.3
2 9 . 4
222 .3
29.7
2 22
127.2
123. 2
1 21. 1
222.7
222.6
222
222
184.3
93 . 7
206
199
19 9 "
20 6
20 5
92 . 4
79
8 1
81
76
78
69 .6
67. 6
91. 4

1 22
17 8.7
20 2
11 1. 3
202
191.1
6 8 . 2
68 .6
68 .7
68 . 7
68.8
68 .9
3. 7

13 3 . 2
1 3 3 . 1
45.1
66 .1



101 Pa l\ulii
21 7 Paauhau
2 H .l Pa a uha u (Grieg )
21'.: Pa a uh a u ( Pa r ker Ranc h l
220 Pa a uha u neuka
216.2 Pa a uh a u f'tau ka (11 50)
22 1 Pa a u i l o
218 .1 Pa a u i l o tc r uahe r l
22 2.4 Paaui lo (No t l e y)
68.11 Paeif ic zrnp res s lIotel
21 Pahala
2 . 1 5 Pa Ha nalei reo
2.1 pahipa
6 5 Pahoa
65 . 2 Pahoa l>1aka i
65. J Pa hoe !>1auka
25 Pahoehoe
25.7 Pahoehoe Ran ch
43 .2 Pahua Mim i
37 Pakao
4 . 7 Paki ni

106 pe I e Lh oo kepepe
10 6 Pa li hoo uk a p apa
30. 2 Palipak ika
9 3. J P an i ka
116 Papa
2 .21 Papa (Coffee Land)

1 33 Pa p aa loa
133 Pa paaloa o ff i ce
77 . I Pa pai Clark
14 4 .1 Pa paikou
140 .2 Pa pai kou (1I.&F)
1 44 . 4 Pa paikou (Rogers )
144 .1 Pa paikou Nakai
1 40 .1 papaikou Mauka
77 Papalea
159 . 4 Parker Ranch Pasture t 32
77 . 2 Pauahi
144 .8 Paukaa
144 Pepeekeo
14 a Pe pe e k e o (THoF)
144 .6 Pepeekeo (And r a d e )
1 44 Pepeekeo :-talta i
I'll Pepeekeo l>1auka
89 Pi ihonua
88 .3 Piihonua (10 00)
88 .9 pLdhon ua 2
88. 4 Piihonua Camp 4
88.4 p i i.h onua Camp 5
88 . 7 Piihonua Mauka
73 . 1B Pineapple
216 . 4 PMA
220.2 Pohakea
39. 7 Pohaku Hana lci
107 Poh ak uloa
107. 1 Pohakuloa (USMC)
107 . 2 pohak u Loa (5 70 0)
67.4 Pohoik i
73. 13 Poho Ka la
73.6 Poho Kala
86 . 3 Ponahawai
94.2 Ponahawai ( 500 )

B3 Quarry at Saddle Road

192 . 3 Ra n ge
2 .25 Re s e r vo i r

211 gc ser v o d r 1 3
70 .8 Ri gh t Branch Waiaha s t rc am
14.6 Rubbish Dump

Van S1 t e
Vo lcano Farm Lo ts
Volcano Hous e
Vo lcano OLs e r v a t o r y

waLahe S tream
waLeb a S t r eam (USGS)
waLeb a Stre a m a t Lu awa i
Waiak aheula
Waiake a
Wa iake a Camp 6
wa La ke a Camp 8
Waiake a Experimental Fa rm
Waiakea Fo res t Reser ve

( 400 0)
Wai ak e a Fo rest Reserve #1
Waiakca Mil l
Waiakea scu
waiapuka
wa ihou 1
Waiilikahi
Waiilikahi Cab i n
Wai i 1ikahi Maulta
N'ai kanonou l a
wa i lt a umalo
waikii
Waikii (46 7S)
Waikoloa
Waiko loa Stream
Wailuku Rive r
wa i ma
Waima Lowe r
Waiman u
Waimea
Waimca Re s e r voi r
wa Lneku Camp 2
Wa i ub a t a
Warehouse
Wat e rfall
We ir
Weir II
Went worth
West Ca l d e r a
Wood Va l l ey
Wood Valley (2000)
Wood Va lley (3500)
Wood Valley Camp
Wood Va lley Rese r voi r
wood Valle y Reservo i r

(2l 5 0 )
\"" a od Va l l ey Tunnel

Station Name

Uco l u 5
Upol u '7
Upol u 13
Upolu 19
Upol u 2 1
Upo lu Point
upo l u Po i n t Ai r port
uppe r- Hamak ua Di tch
Uppe r Ku l an i
Uppe r Pahoa
Upper Waiak e a
Uwekah una
uyeda- Hon a u n a u

J 5

79.2
87 . 1
BB.2
l B2
71. 1
18 5 . 2
I B5 . 2
18'7.2
17 8 . G
137.2
10 0
10 0 .1
1 94 .1
20B
B3.1
19 7
197
IB7 .1
19 2
19 2 . 6
1 45
1 3
2lB
12. 4
182
19 9
51
39.5
35 . 6
35 .3
35.2
35 . 2
3 5 .4
35 . 2

Il l. 4
51. 5
51. 4
54

70.5
70 . 6
70 .7
65.1
BB
89 .1
88. 6
8B. B
79.3

Sta le
K.y
No.

160
162
1£5
159 . ]
160 . 2
15 9. ;:
16 0 . 1
18 5 . "
79 . 4
6 5. 3
79 . 1
5 2. 1
27 . 1

Stat ion Name
Sta le
Key
No.

84 ga dd Le Roa d 1
20 3 Se cond Gate
7 0 .12 Shan g ri-La
70 . 9 Sh ang r i - La Mauk a
3 South Point Corral
1 . 2 South Point Tra c k ing

Sta tio n
Sta tion 1 (xonc i a Sugar)
Station 2 (Rohala Sugar)
Station 3 (Kohala Sugar)
Station 4 (Kohala Sugar)
Sta tion 5 (Kohala Sugar )
Station 6 (Koha 1a Sugar)
Sta tion 7 (Roha l a Sugar)
Sta tion 8 (Kohala Sugar)
Station 9 (Kohala Sugar)
Sta tio n 10 (Ko ha l a Sug a r )
Sta t i on 11 (Koha 1a Sugar)
St a tion 12 (Ko h a 1a Sugar)
Station 13 (Ko h a l a Sugar )
Station 14 (Koha la Sugar )
Station 15 (Kohala Suga r )
Station 16 (Kohala Su g a r)
Sta tio n 17 (Ko ha la Su ga r I
Sta t i o n 18 (Koha la Sugar )
Station 19 (Koha la Suga r )
Station 20 (Kohala Suga r )
S tation 21 (Koha la Su ga r)
S t at i o n 22 (Ko hala Sugar)
Station 23 (Ko h a l a Sug a r l
Station 25 (Ko h a l a Suga r )
Station 26 (Ko h a 1 a Sug a r l
S t a t ion 28 (Kohala Suga r)
Station 29 (Ko hala Sugar )
S t a t ion 30 {Kohala Sugar I
Station 31 (Koh a l a Suga r I
S t a t i o n 33 (Ko hala Sug a r )
S t a tion 34 (Kohal a Suga r )
Station 39 (namak ua Hi ll)
Stone Corral
Sugaha ra Camp
Su i t er Field

lIB Urni ko a
75 Umi Temple
17 3 Union o f fi c e
1 7 4 Union Station
17 2 Union Uka

16 B
162
163
165
171
174
179. 1
177
16 4
167
1 76
I B2
1 79
16 6
16 3
17 3
172
1 80. 1
IB 3
I Bl
1 7 B. 1
1 7 5 . 1
15 9 . 3
162 .2
16 B. l
16 0 .2
17 B. 2
18 3 . 3
174 . 3
164.1
164. 2
2 22 . 5
115
222 .6
16 0 . 1

28 Takaha r a -N apoo po o
26 Takash iba
26.1 Ta nk Fie ld
69 .2 Tay Re sid e nce
77 .7 43 A Pump
3 .1 '3 Maka i Watershed
2 . 2 #3 Ma uk a Waters he d
BB.9 Thrums
2. 8 Top Co f f e e - p apa
2 .12 TOp of Te rr . Bo unda r y ( 1916)
3B. l Truck Trai l
54 . 4 26 Miles
17 8. 2 'rw dn Reservoir

Stat ion Name
Slate
K. y
No.

12 5 .1 PUd. Aka l a
12 5 .1 Pua kc La
161 Puake a
16 1 Puake a Ranch
16] Puake a so s e r vo t r 2
16'; . 1 rueke a 13
9 5. 1 Pu a ko
95 .3 Puak o (Parke r Ranch)
66.3 Pu a La a
7 7 .3 Pump 4
9 Puna1uu
9 Puna1uu Kahawai

110. 1 Punohu Paddock
183. 1 Puu Mia
17 8 . 8 Puu Aiea
20 0 Puu Alal a
93 .1 Pu u Anahulu
102 Pu u Anuen u
102 . 3 Pu u Anuanu Pad do c k
4.8 Puueo

113 .1 pu uha I a
148.1 Pu u Hanae
96 Puuhinei 1
95 Puuh i ne i 2 Grass Fie l d
95.2 Puuhinei Paddock
170 Puuhue
17 8 . 5 puuhue Ra nc h
14 8. 1 Puu xene e
19 2 . 1 Pu u J\apu
20 4 . 1 Puuk a p u Lot 10
201 Puu Kapu Reservoir 3
201.1 PUU Kap u ( 28 50 )
1 20.1 Pu u xee
102 .5 Puu Kce Kee
1 2 0 Puu Kihe
204 Puu Kikoni
102 .1 PUU La a u
181. 2 Puu La La u
73 Puu Lehua
1 2 '7 PUU Loa
113 puu Mali
202.1 Pu u Nau
1 10 Puunoho 1
11 0 . 1 Puunoho Paddock
'73 . 1 7 PUll 0 Ha u
13 7 .1 pu uoh u n (Macey)
1 6 '7 ruuo kumau
167 pu uokuma u Reservo ir
80.2 Puu ama ok o ili
82 Pu u 00
19 2 . 3 PUll Pa
1 9 2 . 5 suu Pa (2 400l
1 1 3 PUll Ula u1a
94 . 1 PUll Waawaa

Station Name
Stale
K. y
No.

KEY TO ABBREVIATIONS

Ob s vr - Obser v e r
- Wa t e r Supp ly Pa per

- Uni t ed States Coast Gu a r d

- Un ited States Departmen t of Agricu ltu re

- Un! t e d States Geologica l Su r vey
- Uni t ed S t a t e s Marine Co rps
- United States We athe r Bureau

USCG
USDA
USGS
USMC
US\""B
NSP

RDWSB - Ra infall Da ta f o r the wai10a Stream
Basin a nd Its Trib u tary Ba s ins . 1940 ,
Hawai i e ws

RHI Ra i n f a ll of the Hawa ii a n I s l ands,
1959, - Hawai i Water

UH - Un ive rs ity of lIawaii
USAF - United States Air Force

- IIawa i i AgriCUltural Ex perimen t S ta t ion
- Hawaiian Ai rlines , Ltd .
- Hour ly Prccipitation Da ta , USWD
- Hawa ii a n Sugar P lanters ' Associat ion
- Hawaii Wate r Author i ty
- t o Ra i n Gages i n Hawaii , 194 8
- National Wcathe r Records Ce nter

- Pacif ic Sup e rv i s ory Office

BWS - Bo a r d of Wa t e r Supply
DQWALD - Divis ion o f Wat er a nd La nd DeveLopmen t;
FRe - Feder al Recor ds Ce nte r
HAES
HAL

PSO

HPD

HSPA
HWA

KRGH

Nl-IRC

List of Climatologic Stations 11



Rainfall

RAINFALL STATIONS AND RECORDS

Rainfall records on the island of Hawaii
have been kept for many years by the U.S. Wea-
ther Bureau, other government agencies, private
companies, and individuals , The earliest rec-
ords were begun at Hilo by Rev , Titus Coan in
184q, (No. 86.4), and since that time the number
of rain gages has gradually increased until rec-
ords from 603 rainfall stations are now available .
The longest continuous records extend back about
81 years, but most of the records with an early
beginning have intermittent periods of record.

The location of all rainfall stations on the
island of Hawaii is shown in Plate 2. Most of the
655 stations plotted on the map are located along
the windward side of the island, from the north-
ern tip at Upolu Point (No, 159,2) to Kalae (South
Point, No.1) , in Kau, On the lee side of the
island, rainfall stations are located throughout

Standard recording ra in gage showing com -
partment hous ing chart f or 96-hour per iod.

12

the settled central areas of the Kona District. In
contrast, there are only a few stations in the
central upland areas of the island and along the
coastal areas of North Kona and Puna, where
access is difficult.

All rain gages of record through 1967 on the
island of Hawaii are listed in the Rainfall Station
Index on pages 21-45 . Of the 450 active gages,
151 are maintained by the 10 sugar plantation
companies . The remaining 299 gages are main-
ta ined by other private entities, various govern-
ment agencies, and individuals . Only the 148
listed official Weather Bureau gages, of which 66
are active, have published records .

Climatologic stations are indexed in this
report in numerical order according to state key
numbers assigned by DOWALD, and not accord-
ing to gage names or gage numbers, commonly
designated by the observers. The numbering
system for climatologic stations listed in the
Rainfall Station Index provides a key to their

A calibrated dip s tick is used to measure
rainfall collected in standard 8- inch gage .

CLIMATOLOGY



Station No. 76, Kulani Mauka, is an official U.S. Weather Bureau climatologic station which includes
among its weath er recording instruments both a standa rd 8-inch rain gage and a recording gage .

Official climatologic station at Pahala, No.
21, includes typically mounted 8-inch gage .

Rainfall is measured in 8- inch gage at Hue-
hue Ranch at Kailua-Kona , Stat ion No. 92 .1.

Typical wedge-shaped rain gage used at un-
official stations has etched calibrations .

Standard 3-inch metal reduction tube also
requires use of diP stick for measurement.

geographic location. Gages on the island of
Hawaii are numbered from 1 to 223, proceeding
from south to north, and from east to west within
each five -minute latitude band. The decimal
system is used to designate stations in areas
where whole numbers have been exhausted.

A cross reference to the numerical Hsting
of rain gages is presented in the Alphabetical
List of Climatologic Stations on pages 9-11.
Because the climatologic stations are located by
each of their different names or gage numbers,
there are more entries in the Alphabetical List
than there are actual stations. If the name of a
station is known and its location desired, the sta-
tion number may be determined from the Alpha-
betical List and the station identified as to
location on the rainfall station location map
(Plate 2).

For many years, the observed rainfall rec-
ords of official Weather Bureau stations have
been published, but the records of the unofficial
gag es maintained by other government agencies,
private companies, and individuals have not been
published. These unofficial rainfall records
were kept in the open files of the Weather
Bureau until transferred to the Division of Water
and Land Development (DOWALD) in January,
1960.

By mutual agreement with the Weather
Bureau, DOWALD now has the responsibility for
collecting, collating, and maintaining all rainfall
records from climatologic stations throughout
the state except official Weather Bureau stations.
Those unpublished rainfall records since 1948
which are not retained by the observers and all
records included in the Weather Bureau's publi-
cation, Climatological Data, Hawaii, are now kept
in the open files of DOWALD in the State Office
Building, Honolulu, and are available to all agen-
cies and individuals for reference . This open
file r epresents probably the most complete
source of rainfall records in the state . Many of
the records of the unofficial rainfall stations
prior to 1948 are available only in the observers'
files .

D"}ta published in Selected Rainfall Records,
pages 46-78, comprise monthly and annual rain-
fall at all official Weather Bureau stations on the
island of Hawaii with records of 15 years or
more (including some discontinued gages), to-
gether with data from other s elected gages hav-
ing records of 10 years or more . The latter
wer e selected to provide more comprehensive
cove r age where Weather Bureau gages a re
sparse , Tabulations include tota l measured r ain-
fall and means, maximum, and minimum r ainfall
for the periods of record. Mean rainfall has
been computed by dividing the years of record
into total rainfall.

Rainfall 13
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Workers are silhouetted agains t the sky as they install a recording rain gage within a protecti ve
enclosure at Kohahohau, Station No. 190.2 , located above the town of Waimea at 3.725 fee t elevation.

16 CLIMATOLOGY



RAINFALL CHARACTERISTICS

The island of Hawaii, lying in the path of the
northeast tradewinds, has an orographic rainfall
pattern typical of the larger islands in the
Hawaiian chain. The moisture-laden trades are
cooled as they rise up the mountain slopes and
lose part" of their moisture as rain. The preva-
lence of the trades throughout much of the year
accounts for the high annual rainfall of 75 to
more than 300 inches on the windward, northeast
side of the island

Orographic rainfall in creases with elevation,
reaching a maximum intensity from 2,000 to
3,000 feet e levation and then diminishing , so that
upper slopes are semi-arid. This pattern is
typical of the Hamakua coast and upper slopes of
Mauna Kea, for example . In north Hawaii , the
trades release much of their moisture before
reaching the summit of Kohala Mountain (eleva-
tion 5,505 ft .). As the winds descend on the lee-
ward slopes and become drier and warmer ,
r a infa ll declines accordingly and results in
near-arid climate (mean annual rainfal1, 10
inches) along the Kawaihae coastline .

Rainfall along the Kana coast on the west
side of the island, is atypical of the gener al pat-
tern. Th e volcanic peaks of Mauna Kea and
Mauna Loa , with eleva tio n in excess of 13 ,000
feet, split the trades on the windwa r d side and
divert them around the mountain masses. Simi-
larly , the 8,200-foot peak of Hualalai in Kona
diverts the limited northeast flow which has
penetrated the Mauna Loa-Mauna Kea saddle . As
a result, the tradewinds do not reach most of the
Kona distri ct a nd cause only minimal orographic
rainfall. However, the diff erence be tween land
and wate r temperatures along the Kona coas t on
wa r m days. particular ly in summer. gene r a tes
moderate seabreeze circulation whic h r esults in
showers . This r ainfall is typically spotty in dis-
tribution and highly variable in duration and
int ensity, but the showers are fr equent and heavy
enough to produce a much higher mean rainfall
in Kana than in othe r leeward areas .

Rel atively infrequen t but significant cyclonic
disturbances disrupt the prevailing tradewind
circulation and cause heavy rainfall. These dis-
turbances , locally called "Kona storms, " usually
occur during the wint er months, are accompanied
by winds fr om a so uthe r ly - s outhwes ter ly direc-
tion, and oft en account for most of the annual
rainfall in the a r eas to leeward of the mountain
masses .

Th e isohyet al map (Plate 3) shows mean
annual rainfall on the isla nd of Hawaii. The iso -
hyetallines (contours of equal rainfall) are based
upon mean values determined from actual or

Rainfall

On Kohala Mountain, where mean rainfall is
175 inches , sphagnum mo ss ensh rouds ohia.

ex tr apola te d rainfall r e cords from 97 gages for
the 25-year period 1931-1955. The s el ected
rainfall s ta tions and their respective mean
values are plotted on the map. The distribution
of r ainfall illustrated by the isohyetal contours
on Plate 3 r emains r elativel y similar throughout
the year, although volume varies s easonally .

The range of annual rainfall on the island of
Hawaii is also typical of the Hawaiian Islands in
gener aL On Plate 3 the interception of the pre -
vailing northeast trades is clearly evidenced by
the heavy annual rainfall in the windward a reas .
Heaviest annual rainfall occurs in the vicini ty
west of Hila , a t 2,000-3 ,000 fee t elevation, where
mean r ainfall exceeds 200 inches . Annual r a in-
fall is li ghtest on the leeward s lopes of Kohala
Mountain in the north and at higher eleva tio ns on
Mauna Kea and Mauna Loa .

Gen erally, in ar eas where the trades pr e-
dominate , the dry months of the year occur fr om
May through September and the we t months fr om
October through April. However, in the atypi cal
Kona region, sheltered from the trades , summer
rainfall predominates . Monthly r a infall pa tt erns
at sele cted r ainfall s tations a r e gr aphica lly
illustrated in Plate 4 by bar gr aphs of mean
r ainfall for the r espective periods of r ec ord.
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Rainfall deficiencies in the Mauna Kea saddle are compensated for by transferring water from the
wet Kohala region, in the background, to several storage reservoirs such as the one shown above.

The volume of annual rainfall on the entire
island of Hawaii and in each hydrographic area
has been computed from Plate 3, Mean annual
rainfall in areas between isohyets was assumed
to be the average of the a dja cent Isohyets , Pr od-
uc ts of the areas included between adjacent
isohyets a nd the depths of rainfa ll were added to
obta in the average volume of rainfall in each of
the hydrographic a r eas .

The results for each hydrographic area and
for the island as a whole are summarized in the
accompanying table , The table shows that the
island of Hawaii r ece ives an ave r age of about 75
inches or approximately 5.25 billion ga llons of
r ainfall annually ,

20

VOLUME OF ANNUAL RAINFALL

HYD. AREA ANNUAL RAINFALL PERCENT
AREA (sq.mi.) (In.) (m.g .) OF TOTAL

81 400.5 79.4 552 ,600 10.5

82 1,008.0 161.4 2,827 ,900 53,6

83 974.8 57,9 981,600 18.6

84 775.4 41.2 554 ,700 10.5

85 879.3 23.5 358,800 6. 8

Total 4, 038.0 75.2 5,275 ,600 100.0
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Rainfall Sta tion Index

Slale USWB Hyd. Latitud e Elev. Record DataKey Index Station Observer District Readings Remarks
No. No. Area Longitude (ft.) Years Location

2880"1 Ka Lae USCG B3 Kc1U 1B S4 . 9 3S na i Lv 1925- USWB
l SS 41 1 94 9

1. 1 Fie l d USA!' 18 SS 40 1Q3 0- DOWALD
l S5 41 19 41

1.2 8679 S Pt Tracking Federa l Elec - 1R 5fi . 5 30S Dai lv 1959 - Ka Lae (S Pt Tra cking
Sta tri c Co r p lSS 41 Recorde r l % S- S t a ) : hourly data nub

in Haw HPD f r om 3 / 6 5

61 34 Manuka St a t e Pa rk s 8 4 10 06 .7 17SQ Da ily 192R- Ohs v r Moved 3/ 6 0 SQ 0 "I
Di v i s ion 1S 5 49. 7 lISWB

2 . 1 Pa h ipa Kahuku Ranch 83 19 14 . 3 700 0 Oi sctd , no data
15S 42 . 3

2 .2 Kah uku 19 10. 4 S10 0 Twi c e 19 20- DOWALD #3 Mauka Nate rs hedi
Shed 3 155 41. 4 mon t h l y HSPA no d a t a 2/47-1 2/48

2.3 Hooouloa R V S 8 4 5 Kana 19 12 .8 2425 Dilily 1903 - USWB Na Oh i a
Uppe r Domkowicz 1 55 51.3 1912

2.4 Hoopuloa E H Edwa rds 19 12 16 50 1B97-
Lower 155 52 .3 1905

2 .5 Kapua Kahuku Ra nc h Kau 19 12.4 6 000 Twice 19 53 - DOWALD
155 45 .7 monthly HSPA

2 .6 Five Mile 10 04 .8 2000 19S4- Sold to Hawn Oc eanv i e w
Paddock 15 5 4 5 .6 1961 Est 1 961

2 . 7 Kah uk u "I H G S Kona 19 14 2400 Unknown 1 9Q9- US\'1B
Planta tion Ar ne mann 15 5 52 19 1Q

2 . B Top Coffee- Holua loa 19 11. 9 2Q50 Aft r a in 1956- Obs v r
Pa pa Ranch 155 51.5 19 57 DOWI\LD

2.9 Kapulepo 19 11. 1 1900 19 56
155 51. 5

2 . 11 Bo ttom of 19 11. 2 27 70 19 56-
1916 Flow 155 5Q .3 1957

2 . 12 To p o f Te r r 19 11. 4 343Q
Bounda ry (1 91 6) 155 49. 5

2.13 100 Ac res 19 12 .2 4200 Twice 1956 - Obsvr
15 5 48.6 weekly DOWALD

HSPA
2 . 14 Kapua Mauka 19 11. 3 4620 Af t r a in 19 56 - Ohs vr

155 47 .5 19 57 DOWALD
2. 1 5 Fa Hana lei 19 12. 4 4QOO

Pen 155 49. 0

2 .16 Castle Pad- 1 9 13 50 50
dock Tank 155 47 .5

2.17 Okoe 19 10 . 1 1590 Twice 19 56- Obsvr
155 52 week ly DOWALD

f1SPA
2 .1B Ka le Pen 19 QB. 5 920

15 5 52.7

2 .19 Ha1e p i u1 a 19 QR. 6 19 56 -(1670) 155 50 . 9 19 6 6
2 .21 Pa pa (Co f f e e 19 12.S 32 BQ 19 59- DONALD MovedLand ) 15 5 5Q . 1 HSPA
2.2 2 Fu r lka 10 11. 1 32QQ 1958-

155 49 . 7
2 .23 Bi ll Jack 19 11.1 2Q60 1957- Obs v r

15 5 51.2 DOWALD
2 .2 4 Kau Dr Howa rd Kau 19 06. B 23BQ Var i able 1 964- I1bsv r

Crawford 15 5 47. 9 USI'1B
2.25 Res ervoir Di Hingham 5 Kona 1 9 09. B 29 3Q Twi ce 19 66-

Ranch 155 49 . 5 monthl y

Not e : Fo r Key t o Abbrev i a t ions , s ee page 10.
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State
Key
No.

USWB
Index
No.

Stal ion Observer Hyd.
Area District Lal itude

Longitude
Ele••
Cit) Readings Record

Years
Data

Location Rema rks

2 .26 Castle Puuwaawaa
Ranch

84 S Kona 19 13 . 7
155 46 . 9

5680 Twi ce
monthly

1967- Obsv r
DOWI\LD
USWB

8675 S Pt Corral Hawaiian
Ranch Co

83 Kau 18 57 .2
155 40 .B

400 Weekl y
or aft
ra in

1948 lfSWB
HSPA

Ex Hutch i nson Sugar Co

3 . 1 13 Hilo Kahuku Ranch 19 OB. 4
155 42.2

4300 Twice
month ly

1949- DOWALD
HSPA

Maka i Watershed:
Kahuku 2 Makai

3 .2 Ohiawai 11 19 06 .9
155 42.0

3500 1914- Watershed: Kahuku
Shed 1: no data 2/47-
12/48

3.3 Keolakoe Fore s t 19 07 .2
155 38 .2

3100 195 4-

3.4 2512 Kahia\'1ai Russe ll P
Smith

84 19 07 .8
155 45 .6

3700 Recorder 1965- USWB Hawn oceanview Est ;
hour ly data pub in
HAW HPD from 3/65

3 . 5 Glover Kahuku Ranch 19 05 .8
155 42.5

3500 Twic e
monthly

1962- Obsvr

3 .6

3 . 7

Manu',olai Nui

Lani honua Geo r ge
Schattaue r

83

84

19 05.5
155 41

19 09.6
155 46.2

2880

462 0

1963-

Variable 1966-

Mrs F Barte ls 83

Kahuku Ranch 84

Wkly or 1956- DOWALD
aft rain HSPA

Da ily 1901- USWB
190 6

Ex Hutchinson Sugar Co

Kahuk u Ranch

No da t a 2/47-12 /4 8

1945- USWB
195 2

1965-

Daily

Af t rai n 1914- DOWALD
HSPA

20

1070

1950

4120

168 0

19 08 .6
155 45. 7

19 00.7
155 39.7

19 03.5
155 41. 7

19 02 . 8
155 39.7

18 58 . 4
155 37

83

R Smi t h

Hawaiian
Ran ch Co

John Gouveia

Kah i awa i
Mauka

Kahuku Ranch
House

Kaa l ua l u Bay

Reaa
Homesteads

Kamaoa
(Gouveia)

30 47

4.2

4 . 1

4.3

3.8

Kamaoa (100 0) Kahuku Ranch

Daily 1964 - C Brewe r

Ex Hutch i nson Sugar Co ;
Pakin i

Kamao a Rch Hse; Kaal ua -
l u Rch HO: annual totals
only 1925 -38: Ex Hutch-
inson Sugar Co

1954-

19 62- Obsvr

1925- Obsv r
DOWALD
USWB
HSPA

Twice
mon thly

Aft r ain 1957- DOWI\LD

Twi ce
mon t hly

Wkly & 19 59-
a ft rain

Week ly

100 0

680

13 20

183 0

137 5

19 00
155 39. 8

19 00
155 41

19 00
15 5 38

19 01. 6
155 40. 2

19 03 . 4
155 40 .5

19 01.6
155 40 . 2

84

83

Hawai i an
Ranch Co

Kahuku Ranch

Collie r
C&C Corp

Hawaiian
Or chard Co

Hawai ian
Ranch Co

Ramaoa

George Peck

Kamaoa Ranch
HO

Puueo

Kae mi o

3048

4 .4

4 . 5

4 .6

4 . 7

4 . 8

6 . 1

6.2

462 5

4620

Kiolakaa
(A&F)

Kau

Daleico

Kiolakaa

State Fo rest -
r y Division

W H Hayselde n

Ri chard
Sch ult z

C H Hays elden

19 04. 4
155 38. 2

19 04. 7
155 37 .5

19 05
155 39.9

19 03 .2
155 37. 5

1925

1850

2340

10 50

Monthl y

Daily

Daily

1929- Obsvr
USWB

19 04- USWB
1913

191 4- USWB
1953

No records

7. 1 Field 8 Hutch inson
Sugar Co

19 04. 4
15 5 36

1400 Weekly 1953 - HSPA Field 140

9

9 . 1

10

Puna l uu
Kahawa i

Mauna Loa

Moun t a i n
Hou s e

State Forest-
ry Divi sion

Kahuku
Ranch

Hu t ch i nson
Sugar Co

19 15
155 36 . 5

19 14. 8
155 36.8

19 OB .8
155 36 .8

620 0

30 65

4 times
yearly

Month ly

1928- Obsvr
DOWALD
HSPA

1959- DOWALD
1966 HSPA

1920- Obs v r
DOWALD
HSPA

Punalu l u

Annua l t otals only
1925-29; no dat a prior
192 5

10 .1 New' Mount ain
House

19 07 .8
155 36 . 2
19 07 . 5
155 35. 8

2600

225 0

Week l y 1964-
Obsvr

Recorder 1965-

22 CLIMATOLOGY



State
Key
No.

USWB
Index
No.

Station Observer Hyd.
Area District Lat itude

longitude
Elev.
(ft.) Readings Record

Years
Data

Location Remarks

11 Makino Hutch i nson
Su gar Co

83 Kau 19 05.6
155 36.1

2120 Af t r a i n 1939- Obsv r
Reco r der 195 2 DOWALD

USWB

Fie l d 20; Fi eld 240,
10/ 52-8/ 54 c har t s f iled
DOWALD, later c harts
filed obsvr

11. 2

11. 3

11. 4

1 2

12 .1

2249

146 0W

Haa o Springs

Fie ld 450

Fie ld 35 0

Kaa la Iki

Hi lea

19 05 .4
15 5 37.3

19 06 .6
15 5 35 .8

19 05 .3
155 35.7

19 07.7
155 33. 9

19 08. 2
15 5 3 2 .3

2325

22 00

1920

13 4 0

33 0

Week ly

Daily

19 64- Ob s v r

193 9- USWB

18 85-
1938

Kaalaiki

12 .2

12 .3

Field 61

Field 64

19 08.6
155 33 . 1

19 09. 9
15 5 34.6

135 0

182 5

Af t rain 1 953-
19 61 Ob s vr

=R-e-c..,o""'r....d"e-r-..l'-i:9,;;5..3;--
1954

1955-

Makanau; 2/5 3- 8/ 54
c harts filed DOWALD

Field 58, Field 64
Maka i , Fi e ld 750, charts
filed obsvr

Rec o r de r 19 67-

Reco rde r 1965-

12. 4

12. 7

12 . B

12. 9

1 2.11

12 . 12

12.13

13

13. 1

Water fa ll

Fi e l d 6 56

Fie l d 750

Fie l d 850

Field 765

Fie ld 715

Hilea Gulc h

Na i ub a ta

Fie ld 35

USGS

Hutch i nson
Sugar Co

19 10. 6
155 35.6

19 09. 1
155 34 .4

19 09 . 7
155 34.7

19 10 . 5
155 33 . 8
19 10.9
155 33. 2

19 09. 8
15 5 33 .5

19 09.3
155 32 . 6

19 10.6
155 36

19 05 .9
1 55 34.2

19 0 5 . 2
15 5 3 5 . 2

232 5

1710

1800

2000

2120

1700

1150

3000

13 7 5

167 5

Wee kly

Weekly

Da ily

We ekl y

1953-
195 5

1964-

1962-

1964-

196 5-

193 9- Obs v r
DOWALD
HSPA

19 53 - Obs v r
1964

Re pl by H 2 . 3

Field 761 (8 10 )

Fie l d 370

Fie l d 33 0

13 . 2

13 . 3

13 . 4

13 .7

Fie ld 435

Fie ld 51

Field 56

Naa lehu
Ai r s trip

19 06 .6
1 5 5 34. 8

19 07. 4
155 34. 6

19 08.2
155 34.8

19 04.7
155 34.7

180 0

1740

17 60

118 0

19 53-

Reco rde r 1952-
1965

We ek ly 1953-
19 64

1964-

Field 420, Fi e l d 49

Field 630, 10/52-2/ 53
cha r ts filed DOWALD,
later c har t s filed o bsvr

Fi e l d 66 0

13.8 Kaa laik i
Ai rs t r ip

19 07 .9
15 5 34 .7

17 50 Reco rder DOWALD

Re cor der 1968 - Obsvr

14

14. 1

14 .2

14. 3

14 . 5

14. 6

65B8 Naalehu

Honuapo (25 )

Naa lehu
(Hewit t )

Naal ehu
(172 5)

Naa lehu Pan
Sta tion

Rubbish Dump

G C Hewi t t

Hutchi nson
Sugar Co

19 03 .8
15 5 35 . 3

19 05
15 5 33

19 04
155 35

19 05
15 5 36

19 0 4 .1
15 5 35 .5

19 0 3 .4
155 35

673

25

12 50

172 5

805

6 30

Daily

Unknown

We ekly

1890- Obs v r
USWB

18 95- USWB
1907

18 96 -
190 0

1898 -
190 0

1962- HSPA Fie l d 135

Na a l e h u Ai rpor t,
C Brewer

15 lJonu apo 19 05. 6
15 5 33 . 1

20 Dai ly 193 9- Obs v r
DOWALD

DOWALD data current;
orig da ta unkn
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51ale
Key
No.

U5WB
Index
No.

Station Observer Hyd.
Area Dislrlct Latitude

Longitude
Elev.
(ft.) Read ings Record

Years
Data

Location Remarks

Aft r a i n 1923- Obs v r
1 95 4 HSPA

16

17

Moau1a
Tunne l

Moaula
Reservoir

Hawai ian Ag - 83 Kau
r icultu r al Co

19 13 . 1
15 5 32. B

19 12. 1
155 31. 8

300 0

1950 Daily 1911- Obsvr
DOWALD
USWB
HSPA

No data 4/35-12/41

Unk nown 18 98- USNB
190 2

Aft ra i n 19 49 - Obs v r
19 58 HSPA

17 .1

17.2

18 640 7

Moau1a
(Wil l s)

Higashi
Camp

Moaula

T C I-li lls

Hawai ian Ag-
r i c u l tural Co

Hawaiian
Ranch Co

1 9 12
155 31

19 12 .1
155 30.8

19 11
155 29.7

1700

161 0

600 Monthly 1920- USWB Kapapala Rc h; Moau 1a
St a t i on

20 Alili Tunnel Hawa ii an Ag-
r icultural Co

19 13 .7
155 31. 2

2800 Af t rain 1942 - Obsvr

HSPA
19 54

Alili ( 28 00 ); c h a r t s
fi led obsvr: erro r :
data c omb wi t h '20 .2 ;
Alili in RHI

Aft rain 192 3-
193 4

Alili (Fi e l d 8 ) ; r e -
p laced '20 7/ 54 ; c harts
fi led obsvr

Obsvr
DOWALD
HSPA

195 4-
195 5-
196 2

Recorder
Monthly2830

350019 14 .4
15 5 31. 7

19 13 .4
155 31.4

Ali li Tunne1
(3 50 0)

Alili

20.1

20 .2

20 .3

21 7421

Field 8

Pa hala

19 13.3
155 31.1

19 12 . 1
155 28 .8

2700

870 Daily

195 2- Obs vr
19 55

1885- Ob s v r
USWB
HSPA

Charts fi led obsvr

Move d 1/4 8 90 ' N & 170 '
W; prob twice be f o r e

21.1

22

Fi e ld 150

Keaiwa

19 12 .2
155 29 .1

19 14.3
1 55 28 .8

100 0

165 0

Recorder 195 2- Obsvr
19 55

Af t r a i n 1920- Ob s v r
19 52 DOWALD

HSPA

Lower Kauhane; Fie l d
16 ; char ts filed ob svr

Keaiwa Camp (1650)

22.1 3825 Keaiwa Camp 1 9 14 .3
155 28. 9

1700 Recorder 195 2- Field 351 ; chart s
filed obsvr

13 2024

24.1

6942

7166

Ohia Lodge

Op i h i ha le 2

Mrs A
Redfearn

Miss C
Leonard

84 S Kona 19 16
155 52.5

19 16. 3 12 70
155 52.6

Daily 1948- USWB
1950

1955 - Obsvr

USWB

19 20 .8 1000
155 52 .6

25

25 . 1

25. 2

25 . 3

2 5 .4

7541W Pahoehoe

Ka1ahiki
(75 0)

Ka lahiki
(1 500)

Hookena

Kalahiki
(1 800)

L P Linco l n

G W
McDougall

Ca rol yn Endo

G W
McDougall

19 24 . 8
15 5 53 .5

19 23
155 52

19 23 .0
15 5 53.0

19 24.9
155 52 . 5

75 0

1500

850

1800 Unknown

193 0- USWB
19 47

1895-
1907

1904-
1907

1926 -
192 9

1901 -
1903

Ka 1ahiki (Castle )

25.5 McCandless
Of f i c e

McCandless
Ranch

19 22 .8
155 52 . 8

860 Mon th ly 19 56- Obs v r
DOWALD
HSPA

25 .6

25. 7

Kahauko Pen

Pahoehoe
Ranch

Ma go on Estate

19 22.8
155 53.8

19 20 .5
15 5 52. 5

2 30

1100

1957 -

v a r i a b l e 1 953 -

26 Takashiba Kona Exp
Station

19 29.6
155 53 '. 9

2100 Weekly 1 937- Moved 19 52 a pprox 100
yds SSW; DOWALD d a t a
cur ren t i orig date unkn

26.1 Tank Fie l d Kea l akekua
Ran ch

19 29. 9
155 53 . 3

26 40 Mnt h 1y & 195 3 - Obsvr
aft r ain DOWALD

USWll
HSPA

No data 1956

26.2 3977 Kea l akek ua Miss Amy
Greenwe l l

19 29.6
155 54 .9

14 5 0 Daily 1901- DOWALD
Reco r de r 1960- USNB

N Wa l lace former obsvr:
e r r o r : 1919-41 da ta
pub a s Kaaw alo a (#29 ) ;
no data 194 2- 53. 1961 -
65 ; 19 60 charts at USWBI
hourly data pub in Haw
HPD from 3/6 5
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Mnthly & 1954 -
a f t r a in

Slate
Key
No.

27

27.1

27 . 2

27 .3

27 . 4

28

28 .1

USWB
Index
No.

16 65

669 7

Station

Honaunau

Uyeda
Honauna u

Honaunau
Forest 1

Honaunau
Fo res t 2

City of
Refuge Natl
Hi st Pa rk

Napoopoo

Napoopoo
(16)

Observer

Mrs M W Hua

Bishop
Estate

City o f
Re f uge Natl
His t Park

Kona Exp
Station

Amer ican
Fa c t o rs

District

84 S Kona

Latitude
Lon2itude

1 9 26 . 6
1 55 52 .9

19 26 . 1
155 53.4

19 24.9
15 5 51. 6

1 9 25 . 2
155 50. 3

1 9 25 . 3
1 55 54 .8

19 28 .3
155 54 .5

1 9 28 .6
15 5 55 .3

f In.
(It)

1089

690

22 40

3450

5

395

15

Readings

Daily

Monthly

Da ily

We e k l y

Daily

Record Data
Years loca tion

19 38- USWB

1956 - Obsvr

1957-

1962- Obsvr
USWB

193B- Obsvr
DOWALD
USWB

1901- USWB
1938

Remarks

Moved 1/43 approx 1/2
mi N

Takahara-Napoopoo: moved
6/39 from 600'; daily
prior 2/62 ; e rror: 1919-
38 data pub this sta
ins t ead 1 2B. 1

Move d 7/20 approx 1/4
mi N, 11/37 300 yd s NI
e r ror : 1 919-38 d ata pub
for 12 8

II 28 .2

28.3

Keei Middle
Road

Kahauloa

E E Glas s

Bi shop
Es ta te

19 27 .9
155 54

19 28
155 52. 9

680

1520

1955 - Obsvr
DOWALD

Mon t h ly 1956-
Recorder 1955-

19 56

Move d 4/58 80' E

Charts fi l e d DOWALD

Ki ilae Stream USGS Rec order 19 58- Obsv r

28 .4

29

29.1

29.2

29 .3

29 .4

29 . 5

29 .6

29 .7

29 .8

29.9

30

30. 1

30.2

30 .3

31

31. 1

232 7

4762

1240

Keei Makai

Kaawaloa

Kea lakekua
(Davis)

Ka l ukalu

Konawae na
(Bu tt l e s )

Konawaena
School

Kanakamelae

Onou li

Kua Pehu

Onoul i
(1 6 00)

Maluka l u

Komakawai

Big Hill

Palipakika

Hapuu

Honauna u
Fores t 3

Capt Co ok
Coffee Co

Rev S H
Davis

E C Gr e enwell

W Bu t t l es

Konawaena
School Agri -
cul tur e Dept

W H Greenwe l l
Esta te

Dr J Mi t che l l

Mrs R
Vi tousek

W H Gr e enwell
Es t ate

McCandless
Ra nch

McCandless
Ranch

Bisho p
Es tate

19 26 . 9
15 5 53 . 8

19 29.7
155 55.2

19 30 . 6
15 5 55 .2

1 9 30 .7
155 55. 4

19 30.7
15 5 55. 2

19 30.7
15 5 55

1 9 32. 2
1 55 53

1 9 30 . 2
15 5 55. 4

1 9 29 . 8
15 5 55 .2

1 9 30 .3
155 55

19 20.5
155 53.9

19 24. 1
1 55 46.3

19 24 . 1
155 48 . 8

19 23
155 51

19 25
15 5 51

19 25
155 48 .8

19 25 .2
155 48 .8

5 80

1340

1580

1500

15 80

16 70

31 20

1350

13 90

1 6 00

25 80

6150

4660

31 00

289 8

4560

4650

Mon thly

Daily

Unknown

Daily

Monthly

Daily

Monthly

Month ly

1954-

1 942- USWB

18 91-
1915

1920- DOWALD
1929

19 55 - Obs v r
19 64 DOWALD

HSPA

195 7- Obsvr
DOWALD
USWB
HSPA

Ob svr
DOWALD
HSPA

19 58-
1 965

1960- Obsvr
1967

19 60- DOWALD
HSPA

1962- Ob s v r
DOWALD
HSPA

1944 - Obs v r
DOWALD
USWB
HSPA

1957- Obsv r
DOWALD
HSPA

1958-

19 44- USWB
19 52

1957- Obsv r

Moved 12 /59 250' SSW;
error : 1919-41 data pub
this s t a i nst e a d 126 . 2

NO da t a 1 967-6B

NO d ata 2/51-6 /56 ;
moved approx 1/5 mi N

35 Wood Va lley
Tunnel

Hawaiian Ag- 83 Kau
r i cultural Co

19 16 . 4
155 29. 9

3400 Af t rai n 1 923- Obs v r
1954 DOWALD

HSPA

Noguchi Tunnel ; no
da ta 1 935 -41
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State USWB Hyd. Latitude Elev. Record DataKey Index Station Observer District Readings Remarks
No. No. Area Longitude (ft.) Years Location

35.1 Keaiwa liawaiian Ag- 83 Kau 19 15.1 3060 Mont h l y 1954- Obsv r Rep1 . t3 7/54
Reservoir r i cu1t ura1 Co 155 30.2 OOWALD

HSPA

35.2 Wood Valley 19 16.3 2150 1949- Wood Valley (2150) :
Camp 155 28.4 1955 Wood Va l l ey Resvr

(2150) : Camp Kai

35.3 Wood Valley 19 15 2000 1911- Obsvr
(2000) 155 29 1919 DOWALD

35.4 Wood Valley 19 16.5 2470 1948- Obsvr
Reservoir 155 29.3

35.5 Mudf10w 19 15.4 1900 Recorder 1952- Field 40-1: charts
155 28.5 195 5 filed obsvr

35 .6 Wood Valley 19 16.4 2200 Daily 1955- Obs v r
155 28 .6 DOWALD

HSPA

36 3300 Kapapala Hawaiian 19 16.8 2140 188 6- USWL Moved 3/60 300' 5:
Ranch Ranch Co 155 27.2 Ex Kapapa1a Ranch

36.1 Field 481 Hawaiian A9- 19 18.2 3250 Recorder 1955- Obsvr Charts filed obsvr
ricu1tura1 Co 155 28.3 1962

37 7643 Pakao Hawaiian 19 22.3 5000 Monthly 1928- USWB Ex Kapapa1a Ranch
Ranch Co 155 28

37.1 Mauna !\nU 19 21 6600 1922-
155 31 1928

38 Ainapo 19 21. 6 3675 1924- Obsvr
155 25.5 DOWALD

HSPA

I 38.1 Mauna Loa Hawaii Vo1- 19 29.8 6600 Af t rain 1948- Truck trail to 1951:
Seismo cano Obser- 15 5 23 moved from 6750': no
Station va tory data 8/49-8/51

I 38.2 Halina Pali 19 18 23 50 1958-
I 15 5 18.5

38.3 Ha1ape 19 16.4 10 Once or
155 15.3 twice

yearly

38.4 Desert 19 19 2520 Aft rain 1958-
155 23.4

38.5 Ka l apana 2 Hawaii Nat1 Puna 19 17.2 60 Daily 1964- Obs vr
Park 15 5 07.1

II
I

II

Station No. 27.1-UYEDA HONAUNAU

26
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Slale
Key
No.

USWB
Index
No.

Station Observer Hyd.
Area District Latitude

Longitude
Elev.
(l l)

Readings Record
Years

Data
Location Remarks

38. 6 67 31 Naulu Fo r e s t Hawa iian Ag - 8 3 Kau
ricul tural Co

19 19
155 08.6

14 00 Variab le 1965- Obs v r
USWB

19 3 2 . 5 10 960
155 34. 5

39

39 . 1

39 . 2

6198 t-1auna Loa
S l ope Ohsvty

Mauna Loa
Uppe r

Mauna Loa
Summit

USNB 85 Hamakua 19 32 .3
155 34. 7

19 29
15 5 36

11146

13455

Daily 19 56 -

19 55-
19 56

19 51 -
19 53

USWB Charts fi l ed USWB

Char t s filed USWB,
many mi ssing per i ods

3 9 . 3

3 9 .4

39 .5

39 . 6

39 .7

Menzies
Ainapo Trai l

Moku aweoweo
Caldera

West Caldera

Nor th of
Ca ldera

Pohaku
Hanalei

Richar d
Han sen

83 Kau

85 Hamaku a

82 N lIilo

19 26 .2 12700
155 34 .5

19 28 . 8 13 0 00
15 5 35.3

19 29 13 6 50
155 36 .3

19 30 13 000
15 5 34 .9

19 30 . 5 12260
155 33 . 4

Mon t h ly

Rec o rde r

Honth ly

1966 - Obs v r Rec o rds po o r 1s t y r

43 .1

43 . 2

44

44 . 1

7S46N

Mauna Iu

Pahua Mimi

Oha i ke a

Ohaikea
(3750 )

Hawaiian
Ranch Co

USDA Fru i t
F l y La b

83 Kau 19 25 .9
1 55 22 .0

19 25. 1
15 5 25 . 1

19 24 .4
155 20 . 7

19 25 . 5
155 19 . 8

450 0

514 0

3460

3750 Week ly

1925- Ob s v r
DOWALD
IISPA

1922- USWB
1944

192 4- Ohs v r
DOWALD
IISPA

19 51- Ohs v r
19 52

EX Ka pa pa l a Ranch

45 Kekekaniho Hawai ian
Ranch Co

19 27 .4
155 20

47 0 0 Hon t h ly 19 25- New s ta 1967
1949
1967 -

45 . 1

45 . 2

51

51.1

Mauna Loa
( 5550)

Mauna Loa Tr
Trail (51 00)

Kilauea
Nor t h Ri m

Keauhou

Hawa ii Vo l-
cano Obs v t y

USDA Fru i t
Fly Lab

C K Nentworth

Hawa i ian
Ranch Co

19 28 . 5
155 22 .0

19 28
155 21. 2

19 26 .4
I SS 16 . 4

19 26 .5
155 16.9

5550

5100

40 50

4000

Neek l y

Dai l y

Aft r a i n

1944 - Obs v r
DONALD
HSPA

195 1 - Obsvr
19 52

19 45- Ohsv r
1966 DOWALD

IISPA

193 8-
1952
1966 -

Lava f low; no data
pr ior 194 B

Fire Cache

Wentwor th; moved 1 952
f rom 40 25 ' e lev

Ex W H Shipma n: no
data p r ior 19 48

51. 2

51. 3

51.4

Ki l au e a Camp

Ol a a
(2 9 Miles )

Volcano
Hou s e

Hawa i i Nat !
Pa rk

N M Giffard

Volcano
House

19 24 .5
155 15. 6

19 26
155 1 5

19 25 . 9
155 15 . 7

3765

3800

39 75

Daily 19 34 -
193B

19 17-
1921

18B8 -
19 16

USNB

No d a ta 5/ 94-12 / 9B

51.5

51.6

51. 7

51. B

52

52 . 1

10 33

Vo l cano
Fa rm Lo t s

Cast le
Fa rm Lo t s

Maun a Loa Tr
Trail (4000)

Mauna Loa Tr
Trail ( 4250 )

Halemaumau

Uwekahuna

N R Gal braith

N II Cas t le

USDA Fruit
Fly La b

Hawa Li, Na t !
Pa rk

Hawaii Vo l -
cano Ohs v ty

Puna

Kau

19 28 . 1
155 15 .1

19 28
1 55 15 . 5

19 26 .5
155 18 . 5

19 26 . B
155 19 . 2

19 24 .3
155 17

19 2 5 . 3
15 5 1 7 .7

3850

3 975

4000

4250

3648

40 50

We e kly

Mon thly

Daily

1955- Obs v r
19 61 DOIil\LD

19 55 - Obs v r

1952- DOWALD
1 956

1 949 - Ohsv r
1951

193 2- Obsv r
UStiB

194 B- Obsv r
DOWALD
IISPI\

No da ta p r i o r 1 956

No data 195 4- 56

Kipuk a Ki

Obser v a tor y

54 13 0 3 Hewad L Na t !
Park llQ

Hawa ii Nat l
Park

19 26
155 15 . 6

3 971 1913 - Ohsv r
USNB

Moved 5/ 43 appr ox 40 0 '
NE; hourly data pUb
i n lIaw HPD from 3/6 5;
1913-lB data and s um-
mar ies pub a s Vo l cano
Obser va tor y
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Slate
Key
No.

USWB
Index
No.

Station Observer Hyd.
Area District Latitude

Longitude
Elev.
(ft.) Readings Record

Yll!ars
Data

Location Remarks

Af t rain 1951 - Obs v r
1959 DONALD

Reco rder 1934- Obs v r
DONALD
HSPA

54. 1

54 .2

54.3

54 . 4

0740N

Ohialan i

Glenwood
(He1 bus h)

Gl e nwood

26 r1i1es

Mi s s M
Engli s h

X L He1 bu s h

Puna Sugar

WH Shipman

83 Puna

82

83

19 26 .2
155 14 .4

19 29 . 6
155 09 . 6

19 31. 4
155 08. 3

19 26 .5
155 12 .7

3780

2300

215 0

3400 Monthly

1916- USWB
1929

19 51- Obsvr
DONALD
HSPA

Moved 4/53 1/3 mi SE

54.5 Haunani
Road

Eugene
Horne r

Kau 19 26
155 15

3900 Daily 1954- Obsvr
1958 DOWALD

54 .6

54 . 7

54 . 8

54 .9

Ki l aue a
I ki B-BF

Ki lauea
I k i U

Ki l aue a
I ki C-CF

Kilauea
I ki A-AF

Hah'aii Natl
Pa rk

19 25.2
155 15.1

19 25
155 15.1

19 25
155 15 .2

19 25
155 14 .7

3500 Week l y 1963- Obs v r
USWB

54. 11 Kilauea
I k i D-DF

19 24 .5
155 14. 9

54. 12

54.13

Deva station
Are a '2

Devastation
Area t3

19 24 . 8
155 14 . 9

19 24 . 3
155 15 .7

17 0&

54.14

58

Devas t a tion
Are a t4

Ainah ou WH Sh i pman

19 23.9
155 15 . 9

19 20.7
155 13 . 7

3645

2975 Daily 1942 - Obsv r
DOWALD
HSPA

19 20.3 2750
155 13. 4

19 21. 08 2975
155 13.73

1944- Ai nahou 2; no da t a
p r i o r 1 945

Mak aopuhi

No data 1908 & 1917-
21 ; moved 4 time s;
de t a i ls unkn own

1967-

1902-

18 94- USWB
18 98

week1aRecorer

Unknown

Weekly

1961- Obsvr
DOWALD

Daily670

750

286 0

3010

19 29 .7
15 4 56 .9

19 30 . 2
154 56 . 3

19 21. 9
155 10 . 6

19 22
155 11. 7

82 Pun a

Hawaii Vol-
can o Obsvty

Puna Sugar

N Goudie

Ainahou Steel
Tan k '2

Ainahou
Mak ai

Maka opuh i
Crater

Pah oa

Alae Crater

l'1aiakaheu1a

7457

59 . 1

58 .2

59

58. 1

65

65 . 1

Aft rain 1951- Ohsv r
DONALD
USWB

65 .2

65 . 3

66 337 0

Lower Pahoa

Uppe r Pahoa

Kapoho Upper

Puna Sugar 19 31. 4
154 55 .5

19 27 . 7
154 58.4

19 29. 5
155 52 .6

380

1170

440 Daily 1934- Obsvr
1955 USWB

Pahoa Makai

Pahoa Mauka

Kapoho Mauka

66 . 1 5460 Lava Tre e
Pa rk

State Parks
Division

19 29 .2
154 54.4

650

USWB

Hourly da ta pub i n
Haw HPD from 3/65

66 . 2 Kapoho KLD
.226 4

Puna Suga r 19 29 .2
155 53. 3

Unkn Unknown

66 . 3 Kapoho
(Pua1 aa)

Dr Cra\'1f o rd Unknown 200 Variable 1966- Obs vr
USWB

A R Henderson 82

66.4

67

67 . 1

67 . 2

67 . 3

3043

3455W

Kehe na Makai

Kamaile

Ka1apana
(Wils on )

Kaue leau

Kauele au

Puna Sugar

N E Wilson

J 5 Green

83

83

1q 26 . 2
154 56

19 21.3
154 58.6

19 27 . 3
154 56.5

19 26 .6
154 54 .5

560

10

1000

350

Daily

Unknown

Daily

H21-
1955

1897- USWB
1900

1908-

1917-
1927

No s ta a t pub da t e

Kamaili
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Slate USW8 Hyd. Lat itude f lev. Record DataKey Index Station Observer District Readings Remarks
No. No. Area Lona:itude (It) Years location

67.4 Pohoik i R Ryc roft 83 Puna 19 27 .8 10 Unknow n 1891 - USWB
15 4 51 1900

67.5 Hayha1e kai G Hay 19 28. 5 15 Wk1y & 1946 - Obs v r
154 50 .1 af t rai n DOWALD

HSPA

67 . 6 Kupaahu USDA Fruit 19 21. 4 100 Week l y 1950 - DOWALD Kalapana
Fly Lab 154-59 . 7 1956

6 7 . 7 Opi h i kao Hat'1ai i Ag 19 26.8 360 Daily 19 56 - Obsvr Filed UH Plan t Phys
Ex? Sta 15 4 54 . 4 1957 Dep t

67 .8 2894 Ka1ap a na Hawai i Natl 19 19 .7 10 1964 -
Pa r k 15 5 01.8

67.9 Keauhana Fo r - BWS 19 25 7 44 Weekly 1960- Obsvr
est Reserve 154 57 . 3 USWB

68 1 56 2 Ho l ua loa Holualoa 84 N Kona 19 36 . 5 14 Daily 1918- Move d 10 /38 appr o x
Be ach Ranch 155 58.7 2 1 / 2 mi SS E ; f o r mer ly

#68 A i n KRGH

68. 1 6268 Mi ddle Dillingh am 19 36. 6 485 Af t ra in 19 30- Obs v r Kai lua Mauka ; Ho l ua l o a
Holualoa Ranch 155 57 . 8 USWB 1d g chute ; mov e d 19 42

HSPA t o 6 00 1 ; no data prior
194 0 ; KRGH #68B s #68C
re s p in ; r eptd a nd f iled
Kona Exp Sta

68.2 5330 Lani hau Kona Exp Sta 19 39 . 9 1530 Daily 19 30- Obsvr No data prior 1 938
15 5 57.7 DOWALD

USWB
HSPA

68 . 3 47 64 Kona Ai rpor t HAL 19 38 .8 15 Daily 1949 - USWB 1 956 - 57 charts on ly ;
156 00 .6 Recorder 19 56 f iled PSO; no data 1957-

65 ; hourly da t a pub i n
Haw HPD f rom 3/65

68. 4 Kai l ua-Kona G Pa rke r 19 3 8 . 5 20 Daily 19 56 - Moved 1956 1/ 6 mi NE;
155 59.6 19 59 19 59 1/ 5 mi WNW; 2-

12/ 56 , 1-4 / 59 data r e p
USWB For m 1130 , fi l ed
PSO, USWB , FRCI former
obsvr Kona Inn 1 956,
Kona Palms 1956-59

68 . 5 Holualoa Kona Dev Co 19 37 .1 1450 1901-
(1450) 155 57 .2 1 928

68 .6 Lanihau F Barte l s 19 40 154 0 Unknown 18 95-
(Bartel s ) 155 58 190 0

68 . 7 Lanihau Kona Exp 19 40 . 1 19 30 Va riab l e 19 58 - Ob s v r Lanihau Mauka 1 t o
Mauk a S tation 155 57 .2 DOWALD 5/601 DOWALD obsvr

lISPA

68.8 Lanihau DOI'/ALD 19 40 . 1 2440 Week l y 1958-
Mauka 2 15 5 56 .6 1960

68 .9 Lanihau 19 40 .2 2900
Mauka 3 155 56 . 0

68 .11 Pacifi c Em- Pacific Em- 19 3R.3 100 Aft rain 19 67 - Obs vr
pr e s s Hote l pres s Hot e l 15 5 59 .4 USWB

69 Kah a l uu Holualo a 19 34 .5 20 Daily 1938 - Obsvr No data prior 1947 ;
Beach Ranc h 15 5 58 DOWALD USWB dat a c ur re nt ; orig

USWB date unkn
HSPA

69 . 1 Ohi a Li i lii Hueh ue 19 43.3 4500 Month l y 1935- DONALD Moved 19 50 160 • W
Ranch 155 56 1960 HSPA

69 .2 Kaha 1uu Kona Exp 19 35 .6 10 80 Dai ly 1930- Obs v r No data pr ior 193 8;
Station 155 57 19 64 DOWALD 1944 app rox 1/ 5 mi ESE

lISPA f rom Tay res
69 .3 Honokoh au E C Greenwe l l 19 41.2 127 5 unknown 1910 - DOWALD

Ranch 155 58 .6 1919

69 . 4 Kohanaik i American 19 42 .6 1580 Daily 1956- Ob s v r
Fac t ors 15 5 5R.7 DOWALD

IlSP I\

69 .5 Kai o l u J C Ty ler , 19 37.3 30 1954-
Sr 15 5 59.2 196 6

69 . 6 Kuona Ol u D Ednie 19 36 . 5 10 Weekly 19 54 - Obsv r
155 59 19 57 DOWI\LD

69 . 7 Kai l ua W S Yowell 19 39 9 50 Unknown 1880- DOWALD
(Ym<ell) 155 58 1902 USWB
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Waiaha Stre am BWS

St
K,
N

3 .

3 .

3 .

3.

3 .

3 .

3.

3 .

3 .

3.

3 .

3 .

3.

3.

3 .

3.

3 .

4 .

4.

4 .

7 .

5

ail

;13.

73 .

Error: 1919-28 data p
this sta instead f 68 .

'CLIMATOLO

Moved 10 /64; charts
filed USGS

Remarks

Moved 1956 50' W, no
data 6/48-12/53

NO data prior 1938 ;
orig site appr ox 2 mi
Wpres site; DOWALD da
current; orig da t e

Kaa1apua1i; no data
prior 1939 Honokohau
Ranch

No data pr ior 1940;
moved 3/ 4 mi S 4/65;
DOWALD data current ;
orig date unkn

Keauhou 2 (1890); MaC
damia Nut Rd charts
filed DOWALD; pub as
Keauhou 2 ; not same 3'
n 3 .5

Cha r ts fi led
Station

Data
Location

Record
Yean

1968 - Obsv r
DOWALD
USWB

1929- Obsv r
USWB

1937- Obsv r
DOWALD
HSPA

1948-
1963

1960-

196 1-

1965- Obsv r
USWB

196 27 Obsv r

1921- Obsv r
DOWALD
HSPA

19 28-

1929- Obs v r
USWB

1964 - Obsvr

1922- USWB

ReadinES

Week ly

Month l y

Monthly

Daily

Af t rain 1958- DOWALD
1965 HSPA

Mon thly 1962- Obsvr
Recor de r 1958-

195·3- Obs v r
DOWALD

Aft rain 1958- Obs v r
1967 DOWALD

HSPA

Mon t h l y

Variab le 1921- Obsvr
DOWALD
USWB

Variab le 1958-

Recorder

Twice
monthly

Mon t hly

Twice
week ly

Af t r a in 1927 - DOWALD
USWB

1957

Dai ly 1931- Obs vr
USWB

4500

3700

154 0

4500

258 0

Ele••
[Il)

800

2600

3100

1000

1210

4440

3 22 0

3300

5000

1920
2060

4800

4380

3850

6250

7780

8190

6000

6960

1890

6120

4850

1500

19 37. 6
155 51. 8

Lalitude
Lonlitude

19 42 . 3
155 56 . 7

19 42 .4
155 56.3

19 38.1
155 54. 8

19 44.1
155 51. 6

19 37.5
155 57 .5

19 42 . 7
155 55 .6

19 38. 8
155 58 .2

19 42 . 2
155 57. 3

19 36 .9
155 57.1

19 38 . 8
155 53 . 2

19 38 .1
155 57

19 38 . 2
155 56. 4

19 38.2
155 55 .8

19 38.7
155 54 .9

19 43. 6
155 51

19 43. 9
155 49 .7

19 44 . 2
155 50 . 8

19 40. 4
155 52 .7

19 44 . 7
155 52

19 42 .3
155 54 .3

19 41. 7
155 52 .5

19 41. 5
155 52. 4

19 40. 9
155 51. 3

19 39 . 7
155 · 50. 9

19 34
155 48. 5

19 33.6
155 55 . 7

19 32 .2
1 55 55 .6

DistrictHyd.
Area

84 N Kona

85

84

85

84

85

Observer

Puuwaawaa
Ranch

Holualoa
Ranch

State Fores t -
ry Division

Dillingham
Ranch

Pa1ani
Ranch

Huehue Ranch

Puuwaawaa
Ranch

State Fores t -
ry Di v i s i on

St a te Forest- 84
ry Di v i sion

Bisho p
Es t a t e

Greenwell
Ranch

Bishop
Estate

Kona Exo
Station '

Slalion

Lion Gra ss

Keop u
(McWayne)

Holualoa

Huehue (4500)

Ha1epiu1a
Shed

Kaalapuua1 i

Holualoa
Mauka Camp

Huehue ( 3700)

Hue hue (2 600) Huehue Ranch

Hue hue ( 31 00 )

Hol ua l oa Mrs Twi gg-
(Twi gg -Smith) Smith

Shangri-La
Mauka

Waiaha Stream USGS
(USGS)

Wa i ah a Stream
at Luawai

Right Branch
Waiah a St r e am

Waihou 1 Dil lingham
Ranch

Kileo

Shangri - La

Hua lal ai

Honuau1a

Kaup u1e hu For-
est Rese rve

Hua l a la i Bishop
Sheep St a t ion Es tate

Puu Lehua

Kaha1 uu f8

Kaha 1uu #6

Keauhou 73A

Kainaliu

3D

USWB
Index
No.

1557

2047

2151

8460

2751

4163

70 .2

69 . 13

Slale
Key
No.

69. 9

69 .14

70 .4

70

69.8

69. 15

69.12

70 .1

70 .3

71

71 .3

70 .5

71.1

70.7

70.11

70. 6

70.8

70 .9

72

71. 2

72 . 2

70 . 12

72.1

73

73 .1

73 .2



84 N Kona

Af t ra in 19 56-

Re c o r d e r 19 58 - DOWALD
1960 I1SPA

Remarks

Keauhou HWA s i t e ; c ha rts
f ile d DONALD

Keaubou (1 9 80)

Poho Kala 2

Kawan u i 2, moved 4/59
approx 200 yds SW, n ew
name

Data
Location

Record
Years

19 54 - Ob s v r
DOWALD

1954- Ob s v r
DOWALD
IISPA

Readings

Month l y

Aft r ai n 1954- Db s v r
196 0 DOWALD

Daily

Elev.
(Il)

1410

1 800

2040

19 80

2100

19 34 . 8
1 55 55 . 7

19 34 .8
155 55 . 6

Latitude
Longitude

19 33. 8
15 5 55 . 1

19 33. 3
155 55 .6

19 3 2 .3
155 55 .8

DistrictHyd.
Area

Bishop
Es t a t e

DOWALD

Observer

Bishan
Estate

C II Wodehous e
(Poho Ka l a
Ran ch )

Wall Ranch

Mokuai kaua
Roa d

Hon a lo 2

Kea uh ou

Ke au hou Te st
Si te

Station

Lehuu1a

USWB
Index
No.

3 .3

3. 4

3 . 5

Slate
Key
No.

19 58- Obsv r
DOWALD
USWB

19 58- Poho Ka la 1, pUb a s
47 3 . 1 0 in RHI

19 59- Ob s v r
OOliALD
HSPA

19 55-

Mont h l y

Aft ra i n

11ft ra in
& mnth1y

Onc e o r
twice
week ly

Aft rain 1955-

3 350

15

14 10

.500

14 8n

19 31.9
15 5 57 .4

19 31. 6
15 5 55 .6

19 31. 6
155 56.7

19 33.2
15 5 55 .9

19 35 .4
15 5 53 .9

Bi shop
Es t a t e

liall Ranch

C II Wode hou s e
(Poh o Ka la
Ranc h )

Ackerma n
Ra n c h

nokukano
Mak ai

Hona10

Hokuk ano
Mauka

Kai na l i u
Beach

Kaha l uu
rore s t

3 .9

3 .8

3.14

3 . 15

3 .16

Kea uhou Bay

Ka i po a i

Ha lewa l e a

J Giacometti

R Spa l d i ng

Mrs H Hahn

19 33 . 7
15 5 58

19 33 .9
155 58

19 34 . 5
15 5 56 . 7

20

11 6 0

19 59- Obsvr
19 60

19 59-
1966

Variable 1959-

3.17 PUll 0 Hau t'l H Greenwe l l
Es t a t e

S Kona 19 30 . 6
155 57 .2

10 Mont h ly 1960- Obs v r
DOliALD
HSPA

3.18

3 .19

3. 21

Pineapple

Hon a l o

Honal o

Puuwa awaa
Ran ch

Po ho Ka la
Ranch

84 N Kona

19 30. 4
155 56 .2

19 33 .5
155 57 .2

19 33 .7
155 53 .9

800

420

28 40

We ek l y

>10 s e t
time

1958- Obsv r
1 967 DONALD

1 964 - Ob s v r
DOWALD
HSPA

3 .2 2 Kaha 1uu Exp
Plot n

Bishop
Estate

19 35 . 8
155 53

3800 Monthly 1960- Obsvr

ainfall Station Index

Mon tb1y 1922- USWB

No data 193 6 & 1956 :
moved 5/ 6 0 350 ft E
and up 20 f t

F.xp Plo t 2

31

Umi Temple

No data 19 56

Char ts f i led USWB to
12/ 65, hourly data pUb i n
Haw HPD f rom 1/ 66

19 66-

1960- Obsvr

19 60-

1922 - USWB

19 32- Ob s v r
DOWALD
USWB
HSPA

19 52 -

19 58 - Ob svr
DONALD
HSPA

Mnth1y & 1956 - Obsvr
aft r a i n DOWALD

HSPI\

Week l y

Month ly

weekl2i
Recorer

Weekly

Mon t h ly

Af t rain
& mntb1y

1594

403 0

506 0

4600

5220

504 0

512 0

8 300

5900

432 0

19 36.4
15 5 5n .8

19 32 . 3
155 55 .6

1 9 35. 5
1 55 47 . 7

19 34. 5
15 5 51. 7

19 37.3
155 49 .6

19 38 .2
155 46 .9

19 35 .2
15 5 27 . 3

19 30 . 5
155 47 .8

19 30 .4
155 46 . 2

19 30. 2
15 5 49 . 6

S Kon a

N Hilo

Ko na Exp
S t ation

Bishop
Es t a te

\-/ H Gr e enwell
Es t ate

Wall Ranch

Kea l ak ekua
na n c h

us wn

W II Greenwell
Es t a t e

Kanahaha

Fie ld E

Kaukahoku

Kahal uu
Forest #2

Keauhou 2

Ahua Umi

Pa pa l oa

Ku 1an i l1auka

Pa uah i

Papai Cl a rk

50 18

0040

30 95

3 . 23

4 .1

4 .2



I

State USWB Hyd. Latitude Elev. Record DataKey Index Station Observer District Readlni s Remarks
No. No. Area LO"i ltude (ll) Years Location

77 . 3 Pump 4 Kealakekua 84 N Kona 19 30.3 40 55 Aft rain 19 53- Obsvr Oik i Heifer pdk r no
Ranch 155 50 .2 & mnthly DOWALD data 1956

HSPA
77 . 4 J P 5 Kona 19 29.7 3550 Af t rain 19 52- Obsvr No data 195 6

1 55 51.4

77.5 Hoohui N Kona 19 30 .4 8100 3 o r 4 1958 - Obs v r No da t a 4/ 59-4/60
Maka ni 15 5 42. 5 t i me s DOWALD

yf!ar l y HSPA

77 .6 Keane Ki ni 19 30 71 00 Aft r a i n 19 59 - Kanek i ni
1 55 44 . 1 & mnth ly

77 . 7 #3 A Pump S Kana 19 30 .5 3550 1962-
155 S1. 3

77.8 Ai r Po r t 19 26.5 47 00 1% 6-
1 55 48 .75

78 5021 Kulani State Social 82 S Hila 19 35 . 1 5735 Wef!kl y 1947- USWB
Schl Site Services Dept 15 5 20.2

79 5011 Kulani Camp 19 33 .1 5170 naily 19 47- Moved 12/ 59 300 ' SS E;
155 18.2 Recorde r lQ S4- char t s filed

1962

79 . 1 Upper Sta t e Fo rest- 19 34 . 3 29 10 Af t he a v y 196 3- Obsvr
Waiakea ry Division 155 11 . 8 r a i n & DOW.l\LD

weekly

79.2 Waiakea Fo r - US Fo r estry 19 36 .7 183 0 Week ly 1964 - Obsvr
e s t Res e rve Se rvi c e 155 09 .2n

79 .3 For- 19 34 .2 4120
es t Re serve 155 IS .7
(4000 )

79 .4 UPoer Ku l an i Roy Pun a 1° 35.8 1 820 Unkn own Unk n
Cunninqharn IS 5 08 .7

80 Ka l e ieha Parker Ranch '1 Hilo 19 42 .2 6 71 0 Daily 191 4 - Obsvr Obsvr ha s annual
IS5 2 7 .8 totals on ly t hru 19 35

HSPA

80.1 Humuula 5 Parker , Jr 19 4 3 6685 Af t rain 190 5- USWB No da ta 12/ 06 -11 /0 7
1 5S 29 1914

32
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State
Key
No.

USWB
Index
No.

Station Observer Hyd.
Area District l atitude

Longitude
£Iev.
(IL) Readings Record

Years
Data

Location Remarks

80 .2 Puu
Omaoko i li

Sta te Forest- R5 N Hil0
ry Oi vi s ion

19 42 . 8
155 29.5

6720 19 50 - Obs v r
19 64 roiALD

IISPA

81 Kul ani Ditc h State Socia l R2 S Hi l 0
Ser v i c es ne pt

19 31. 5
1 55 17.9

5120 Aft rain 1947- Kulani Cone
1952

82 8550 Puu 00 Ii H Sh i pman H 43.6
155 2 3 . 3

Daily 1907 Dmi ALD
USWB
HSPA

No data orior 1910; prob
moved 3/4 mi SW, date
unknown

83 Qua r r y at
Saddle Roa d

USGS 19 41.3
155 17 .8

4140 Monthly 1967- Obsvr

R3 Nai l uku River 19 43 .3
155 16 . 2

3520 Recorder

84 85 90 Saddle Road flWS 19 41 .8
155 12 .2

2340 Weekly 1948 - USWB No da ta prior 1949

85 14 88 Ililo (A&F) S t ate Forest-
ry Division

19 42. 5
155 04.5

35 Dai l y 1926- Obs v r
USWB

Hilo Tree Nursery;
Hil0 Insectory ' 94 in
KRGII

85 . 1 Cloud Phys -
i c s Lab

U1!
Geo phys i cs

19 42 .3
155 as

140 Recorder 1965-

86 .1 14 8 4 Hilo USWB 19 43.7
155 05.4

40 Daily 18BO- USWB
1966

NO data 1887-92 ; moved
8/18 from lIi10 Board-
ing School

86.2 Kaumana
(1 96 0)

Puna Sugar 19 41
15 5 11

1960 Af t rain 19 21- Obs v r
1947 USWB

86 . 3 Po rrah ai ...a i State Fo res t -
r y Div i s i on

19 41.2
155 41. 2

21 50 "'onthly 1 950- Obsv r
1951 DmlALD

IISPA
86 . 4 Hi l0 (Coan) Rev Ti t u s

Coan
19 44
155 05

50 Unknown 1846- USWB
1847

Hi l 0 Airport USWB

Waiakea Mil l Wa i ake a
Mill Co

Daily 18 91 - USWB
1948

Middle Fl ume lIouse

"'ov e d slightly 1943;
d ist & dir unkn

USWB 1st Or d Sta;
6 hrly ob s vn s daily ;
begin & end precptn ,
hr1y amts; hrly data
pub in lIaw HPD from
3/65; charts & 1939-
48 surface obsvns
filed NWRC

Kauma na 3; no da t a 1 909-
26 & 1940-48; charts
filed US Ar my Eng 1949 -
65; h r ly d a ta pub in Haw
IIPD from 3/ 65; no data
at ob svr ; pub i n RDWSB ;
prob moved 1/4 9. di s t &
dir unkn; 7/58 3/4 mi
WSW

Moved II/58 1/2 mi NNW;
charts fil ed FRC

Pi ihonua Came 4 ; move d
2/56 to Camp" 5

Count r y Club; no data at
obsvr; pUb in RDWSB

We e k l y or monthly prior
193 0; 1913-14 d a ta pub in
WSP 373 & 430; 19 15- 39
dat a pub i n RDWSB

Pu b in WSP 318 & 33 6

1950- DOWALD
1951

1911-
1916

1906 -
1918

19 51 - Obs v r
DOWALD
HSPA

1932 - Obs v r
19 39 DOWALD

1913-
193 9

1911- Obs v r
1912

Weekly

Mon t h l y

6 times 1939 - DOWALD
dai ly USWB
Recorder 1950 -

Af t r ain 1930- Obs v r
o r wkly 1952 - USWB

Da ily 1896- DOWALD
Record e r 19 49- USWB

Dai ly . 1953- USWB
Recorder 195 3-

1954

Daily

Irreg-
ular

50

15

27

2000

1950

1123

1050

1250

1000

1050

1900

19 41. 2
15 5 08 .6

19 41.1
155 11.1

19 43 .4
15 5 03 .6

19 43 .8
15 5 02 . 7

19 38 .5
15 5 10.2

19 42.9
155 0 4 .7

19 39 . 5
1 55 07.4

19 43 . 3
155 09 .3

19 43
155 OR

19 40.4
155 10

19 39.1
155 07.4

19 43.6
1 55 10 .8

USDA Fruit
Fly Lab

US Eng i neer s

USGS

Puna Sugar

S Masuya
(Hilo Su gar)

Hawaiian
Mi ll Co

S Kaneshiro

M.auna Ke a
Sugar

Wai ak ea
Mill Co

Hi10 Coun t ry
Club

Kaumana
(2000)

Hilo
Breakwater

Kaumana

Naiakea

Wai akea s e D

Piihonua
Camp 5

Kaumana 2

Pi i honua
( 1000 )

Pi i honua
Mauka

Haiakea
Cam? 8

1492

90 20W

35 10

9014

9025

87

R6 .5

R8 . 1

87 . 1

87 . 2

88

88 . 3

88 .2

88.4

88 . 7

8 8 .5

88 . 6

88 .8 Naiakea
Exp Farm

U of H 19 38 .9
155 05

605 Daily 1961-

Rainfall Station Index
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III

I
II
ii'
II
III
,

State
Key
No.

88 .9

89

89.1

89. 2

USWB
Inde.
No.

8051

4632

Station

Thr ums

Pi ihonua

wa i ak e a
Camp 6

Kipa

Observer District

R R Northwood 82 S Hi 10

Sta te Fo rest-
r y Divis ion

Waiakea
Mill Co

Mauna Kea
Sug ar Co

Latitude
Longitude

19 42. 5
15 5 08 .3

19 44
155 10 .2

19 40 .1
155 06 . 1

19 44 .3
155 08 .9

Elev.
(It)

87 0

1730

615

1490

Readings

Dai l y

Mon t h ly

Daily

Record Data
Years location

Unkn Obsvr
USWB

192 5- USWB

1913 - Obsv r
19 48 DOWMD

Remarks

1913-14 data pub i n
373 & 43 0 r 1915-39 data
pub in RDWSB; monthly
prior 1922

Moved 6/53 approx 1/8
mi E; charts f i l e d
USWB

Af t ra in 1932- Obs v r
19 48 HSPA

89 .3

89.4

89 . 5

89. 6

89 .7

89 .9

Mauka Amauulu
Camp 4

Kai wi ki

Amauu1u
Camp 4

Dairy

Lower
Piiho nua

Pi ihonua

Maun a Kea

WW Fla gg

Hilo Sugar

19 43 .7
155 06 . 7

19 45.2
155 07. 9

19 44 .2
1 55 07. 8

19 44. 6
1 55 09.3

19 42. 9
155 08

19 43
155 08.2

450

1100

900

1 500

815

900

Daily 194 8- Obsv r
1967 DOWALD

HSPA

1948-
19 58

1952-
1953

1950- DOWALD
1957

1933 - Obsvr
1 93 9 DOWALD

No da t a at obsvr; pub
in RDWSB

90 Of fi ce Hilo Su gar Co 19 44 .4
155 05.6

100 18 93- Obs v r
DOWALD
HSPA

Mgr's res; moved 1954
acro s s s t

.1

90 . 1

90 . 2

91 6552

Hawaii Sub-
station Of f

Mauna Kc a
( 200)

!-lountain
View

HSPA

USGS

Puna Su ga r Co Pun a

19 43 .8
155 05 . 9

19 45 .2
155 05.7

19 33.1
15 5 06 . 7

220

200

1530

Irreg-
u lar

naily

1934- DOWALD
HSPA

1911- Obsvr
H13

19 01- USWll

Ag o f f i ce; also r eptd
hy Hi10 Suga r

Pub in WSP 318, 336 & 3

1/4 0 1/2 mi S, 9/
9 / 50 a c r oss hwy; 1901-11
da t a pub as 0 1a a 17 Mil

91.1 Keaau W H Shipman . H 38.7
154 59.1

15 1920- Ob s v r
OOWALD
lISPA

No data prio r 1948

Ke aau Orchar d Keaau Or chard 92 Puna
(Ca s tle &
Cook.. )

70 26W 01aa
(Kurt i s t own )

2/ 58 90' NE

Pub as 0 1a a Mi l l ; 0 1a a ;
moved 1/39 from mi ll

Kapoho Lower: moved
4/2 3 300 ft SE

1B93 - USWB
1902

1951- Obsv r
DOWALD
lISPA

1901- USWB

1966- Obsvr

19 49 - ObSVI
DOWALD
USWB
IISPA

1961-

1891 - Obsvr
19 60 USWB

Daily

Vari ab le 1960 - Obs v r
DOWALD
USWB

Af t rai n 19 03- USWB

Daily

Va r iab le 1962- Obsvr
DOWALD
USWB

Recorder 1967- Obs v r

Daily

Week ly

Daily

645

70

90

9 20

445

280

275

16 50

13 60

250 0

1960

19 32 . 3
155 07 .4

H 35. 8
155 0 4 .2

19 34 . 7
15 5 04 . 2

19 33 .5
15 4 59 .6

19 35 . 8
1 55 06.8

19 37.8
1 55 02

19 45.3
15 5 58 . 5

19 38.7
155 00 .8

19 46 . 1
15 5 54 . 1

19 30. 6
15 4 50.6

19 38 . 5
155 02.5

19 39. 6
155 00 .3

84 N Kona

85 N Kona

82 Puna

Dr N Russe ll

Puna Sugar Co '1

T A Dr anga

Puna Sugar Co

lIuehue Ran ch

W H Shipman

Puuwaawaa
Ranch

Puna Sugar Co

Hawa i i Ma c a -
damia Nu t Co

01aa (1 650)

Kur tis to\Y'n

Orchid La nd
Estate

Field 151

Keaau

Huehue

Ha1e piu1a 3

Kuku1u Kukui

Kapoho

Fie ld B- 15

34

71 8 5

3872

2156

336 7

91.2

91. 3

91. 4

91.5

91.6

92

92 .1

92 .2

92 . 4

92 . 3

92 .5

93



state
Key
No.

USW8
Index
No.

Station Observer Hyd.
Area District Latitude

Longitude
Elev.
(Il) Readings Record

Years
Data

Location Remarks

93 .1 8346 Puu Ana hu1u Dil lingham
Ranc h

85 N Kona 19 48 .9
155 50 .7

2150 Variable 1942- Obsvr
DOWALD
USWB
HSPA

Cape Kumukahi USCG Daily 1957- USWB
1960

WSP
dat a
1y

93.2

93 .3

0298

Panika Dillingham
Ranc !1.

8 3 Puna

85 N Kana

19 31
154 49 .3

19 49.7
15 5 51

65

2080 Monthly 1957- Obsvr
DOl'/ALD
HSPA

/ 8 93 . 4 Eben Low 19 49 .3
15 5 50 . 9

2150 Variable 1957-

93 .5 3 36 9 Ka!?oho L<'l.. nd -
ing Strip

BWS 02 Puna 19 30 . 4
154 51.8

290 19 60-

93 .6 Kahuwai J B Orr 19 33.5
155 53. 1

Daily 196 6- Obsvr
USWB

Honolu lu La nd ing

9 3 . 7 Kukui Akau Puuwaawaa
Ran c h

8'; N Kon" 19 ';0 .1
155 51. 7

1170
monthly

1961- Ohs v r
DOt'/ALD
USWB

93.8 Kana Vi lla ge Ko na Vi llage
Reso r t

8'; 19 51.
1 ';5 55 .4

10 Daily 1966- US1'/B

93 .9 Nanawale US Forest
Se rvice

82 Puna 19 33.2
155 53 .1

100 Month l y 1966- Obsvr

Moved s l ightly 193 2 &
19 48; hour ly da ta pub in
Haw HPD f rom 3/ 6 5

Obsvr
DOWALD
USWB

189 4-
196 5-

DailYaReco r e-r--r:;;..;-.......
252019 46.8

15 5 50 .7
N Kana85Di llingham

Ranch
PUll t-laawaa855594. 1

b

5 4

d

9 4 .2

9 4 . 3

Kaumana
(500 )

Mamane Hi ll

J Matsunaga

Di l lingham
Ranch

82 S Hila

85 N Kan a

19 42
155 06 .9

19 46 .4
155 49.8

500

3450

Da i l y

Twice
weekly

19 05 - USWB
194 0

1956- Obsvr
DOWALD
HSPA

Pub a s Po nahawai (5 00)
thru 7/26

Hi ll Hama ne Pa dd ock

& 31 95 Puuh inei 2
Grass Fi eld

Pa rker Ranch S Koha 1a 19 53
155 43.4

256 0 Va r iab le 19 41 -

9/ 1
1-11 95.1 8186 Puako E H Rapp 19 5 8 . 6

15 5 50
Daily 193 9- nSWB

95 .2 Puuh ine
Paddock

Parker Ranch 19 54
1 55 46

1500 Month ly 1914 -
1917

95 . 3

96

Puako
(P a r ke r Ranch )

Puuhine i 1

19 5 7 .5
155 50 .1

19 57.5
15 5 44.4

40

20 00

Af t rai n 1954 - Ohsvr
1967

1936- Obsvr
DOWALD
IISPA

96 .1 Keamoku
Grass Plot

19 5 3
155 43

26 00 19 41 - Obs v r
194 3

97 Kcamok u 19 50.6
155 43 .2

31 20 19 08- Obs v r
DOI'/ALD
HSPA

Keamuku ; no da t a 1908-
23 ; obsvr ha s annual
to tals on1v thru 1935

98 6180 Mauna Ke a
Beac h

r-1auna Kea
Be ac h Ho t el '

20 00.6
15 5 49 . 7

103 Daily 1967 - Obsvr
Reco rde r 1967 - USWB

Charts fi led PRH

a ;
10 0 Waikii Pa rke r Ranch 19 51. 6

155 39. 2
4700 Daily 1895- Obsvr

DOWALD
HSPA

Obsvr has annual totals
only thr u 1 935

10 0 . 1 weIk i.L
( 467 5 )

USDA Frui t
Fly Laborato ry

19 51. 7
1 55 39 . 2

467 5 Week ly 19 49- Obsvr
19 66

No data 1/ 51 -4/ 59

101 Pa Aalii Parker Ranch 19 54
15 5 39 .9

37 00 Va r iab le Unk n

10 2 PUll Anua nu Pa rke r Ranch Hamakun 19 51.4
15 '; 37

';900 Af t r a in 1936- Obsv r
DONALD
HSPA

No data 3/56-3/ 59

102. 1 8452 PUll Laau State Fish &
Game Divi sion

19 ';0. 1
1 ';'; 3 ';. 7

74 40 19 32- Obsvr
llSlm

10 2 . 2 Kemo l i Hou se Parker Ranch 19 '; 3 . 9
IS';

5420 1914
191 7

Pub as Remol e Hou s e

10 2 . 3

10 2 .4

PUll 1\nuanu
Paddock

Ahu rnoa Sta te Fish s
Game

19 SO
1 ';'; 35

19 48.8
I S'; 37.8

7500

S840 Unkn

Ohsvr Location unc e r t a i n: pUb
in NSP 430

102 . 5 PUll Kee Kce 19 47. 4
:55 37. 7

'; 49 0

Rainfall Station Index
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State USWB
Key Index Station Observer Hyd. District Latitude Elev. Readings Record Data Remarks
No. No. Area longitude (ft.! Years Location

10 3 Maka ha l au Park e r Ranch 85 Harnakua 58.6 38 20 Daily 191 0 - Obsvr Obsvr has annual t otals
155 33 . 1 DOI,ALD only t hru 1935

USWB
HSPA

10 4 Kemoli 2 19 54. 8 492 0 193 6- Ohsvr
155 33 . 8 DOWALD

HSPA

10 5 Kemol i 1 19 ';6 . 1 46 80
15 5 3 2 .1

1 06 Ol d Da i ry 81 19 58. 2 41 60 1909 - PeLe Lh ook apapa r
15 5 31.9 Pa liho oukapa p a ; obsvr

has a nnua l t o t a l s only
thru 19 35

107 80 63 Pohaku l oa Sta te Parks 85 45.1 6'; 11 Var iah le 1 93 8 - Obsvr Charts f ile d USWB ,
Divis ion 15 5 31. 7 Re corder USWB to 1963: no da ta 1963-

6 5 , hour ly data pub in
Haw IIPD f rom 3/65

10 7 .1 Bradshaw AAP US Ar my 19 45. 6 61 25 Daily 1956 - USWB Pohaku loa (USMC! , 8/56- 1
155 33 Recorder 19';6 9/56 & 1/ 57-7/ 58 c h ar ts

19 58 filed USWB, i nte rmi t t e nt
obsvns; s urface obsvnl
f o r ms WBAN l OA & lOB
f ile d PSO , USWB

107 . 2 Poh ak uloa Parker Ranch 19 47 57 00 Month ly 1914 - Obsv r Location unce r t a i n:
(570G! 155 36 191 5 pub in WSP 43 0

11 0 Puunoho 1 81 Hamakua 19 58.6 421 0 Aft rain 1 93 6 - Obsvr 1
15 5 30. 8 DOWALD

HSPA

110 . 1 Puunoho 19 59 420 0 Mont!l ly 1914 - USWB Pub as Punohu Pa d do ck
Padd oc k 1 55 31 1917

11 0 .2 Ni e ni e Dept o f Hawn 19 59.5 3845 19 62- Obsvr
(Yate s) IJames La nd 155 31. 3

If
I II 1 065 Ha le po!laku State Parks 82 19 45 . 8 9220 193 9 - Obsv r

Divis ion 155 27 .5 USWB
I

ll1. 1 Hopukane 85 19 47. 2 103 80 Vari ah le 19 52- Obsvr lIo"ukan i Sp rings
Sp r ings 155 30.2 DOWALn

IISPA

111. 2 Dome Si te USWB 19 49 . 4 13 6 30 1%6 - USWB
155 29

111. 3 Lake Waiau 82 19 48 .9 13160 Unknown Unkn
S i t e 15 5 38 . 7

11 1. 4 Van Si t e 19 47 .7 11880 Var iah le 1966 -
15 5 27.9

112 Hanaipoe Parke r Ranch 8 1 19 56 . 8 5120 I\ft rain 1910- Obsvr Obsvr has annual tot a l s
155 27 .6 DOWALD onl y thru 1935

HSP A

113 85 15 Puu r·1al i Kuka iau 1 9 54 .6 6960 Month ly 19 32- USWB Puu Ulaul a ; mov e d 3/5 1
Ranch 15 5 26. 4 100 ' NE, pub in WSP 31 8 ,

336 , 37 3 & 43 0

113 .1 Puuha la 1 9 55 6500 19 14-
II 155 26 1918

11 4 2141 Hope -)\ 19 58 .6 398 0 19 09- Hope -A Lower ; Hope - A
155 25 .0 Tanks

114 . 1 Dairy Field 20 00 .3 31 2 0 196 5 - Obsvr
155 26 DOWALD

USWB

11 5 8710 Stone CarrcJ.l 19 56 .8 52 40 190 2- ()bs v r lIope-1l Uppe r : Hape a
155 25 .1 USWB Mauka: Dub i n WSP 318 ,

3 36 , 373 s 43 0 , pUb as
Hope -A Uppe r 1914 - 1 8

11 6 Pa pa 19 57 .2 4750 Ohs v r
15 5 23 . 6 DOIiALD

IISPII

11 6 . 1 Garden 19 56 • 8 1965- Obs v r
15'5 22 . 6 nowxr.o

USWR

117 1060 HcJle piu l a 10 55 .0 5770 1914-
155 23 .6

11 8 8780 10 59 342 0 Da ily 1894- Moved 3/55 app rox 40 ft
150; 22. 9 SSE : 7 /59 20 ft SSE
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RemarksData
lo cation

Recard
YearsReadingsElev.

(ft.)
l atitude
LongitudeDistrictHyd.

AreaObserverStation
USWB
Index
No.

State
Key
No.

----

18.1 Fie ld 127 Il araak u a
\!i 11 Co

Al lI<1makua 20 00 . 1
1 55 21.2

2 180 Neck-Iv &
aft. ra in
Recorder 1952 -

r)bsvr

!lSP/\

No da ta pr i o r 1955

11 9 . 2 F ie ld 1 39 20 01
15 5 22

1770 Weekly. 195 1- Unk nown No da ta , r e p1 by #118 . 1
aft rain 1952

19 . 3 Fie l d 7/\ 20 00 .4
l SS 27.. 4

2240 Neek 1y 1% 5- Qhsvr
USl1B

839 3 PUll Kihe

PUll Kc a

Kuk a i.au Ranch 19 53. 9
1 55 2 3. 7

19 53. 7
1 55 24 . 6

77 50

9S4 0

1903 - Puh in WSP 31 8 , 336 ,
37 3 & 4 30

1 21 I olehaehae
Tanks

19 5 4 .6
1 55 21. 7

Ii 300 19 33 - Obsv r
DOWALD
!lSPA

1 21. 1 Kukaiau
( 78 50 )

Unknown lq 54
155 22

7850 Unknown 1903 - USWB
1 90 5

Rainfall Station Index

Keanako l u Pa rker Pa nch
( Pa r ker Ran ch )

817 5N Puakala

Po s sib l y #123 .1 moved,
obsvr has annual totals
o n ly thru 19 35

37

Obsvr has annua l tota ls
on ly t hru 1 9 35

4/ 56 60 f t SSW,
1 95 8 12 5 ft SN, no da t a
p ri o r 1 914

Pua Akal a i no data
190 7- 18 & 1936- 47

Hour l y data pub i n Haw
HPD f rom 3/65

Obsv r has annual totals
onl y t h ru 1935

Puh i n WSP 31 8 , 336 & 37 3

Pu b in WSP 318, 336 & 3 73

No dat a 1927-28, USWB
da t a current, orig
date unkn

!>1au1 ua stek e iObsvr
D0l1/\LD
USWB

Obsv r
DOWIILD
HSPII

1913- USWB

192 9- obsv r
USWB

1902 -
190 5

1905 -
1914

1914- nba v r
19 65 DOWALD

HSPA

1911 - Obsvr
1913

1 907- Obs v r
DONALD
USNB
HS P/\

196 5 -

19 53 - Obs v r
DOWALD
IISP/\

19 50

191 8- DOWI\LD
US'dB
!lSPA

]
month ly

Daily

Mont h ly

/\ f t r a i n 19 14 - Ohsvr
19 47 HSPA

Daily

Re c o r d e r 1965 - USWB

Af t r a in 1934 - Obsv r
19 47 HSPA

Da i l y

I r re g-
u l ar

Mon t h ly

Va r iable 191 8

Mon th ly

Daily

Mon th l y

Ii 580

52 80

5280

642 5

6300

50 00

500 0

5 500

5460

4500

40 00

3500

30 00

2650

1 500

200 0

192 5

5140

36 0 0

2550

6 lAO

19 46 . 2
1 5 5 21. 5

19 46. 5
15 5 14. 2

19 5 5 . 5
15 5 21. 4

19 47
155 1 6 . 4

19 47 .2
1 55 17 .3

19 46 . 7
155 1 5 . 4

1 9 55. 2
155 20 . 5

1 9 55 . 3
15 5 20 .6

19 51
l S5 20 . 3

19 55 . 1
1 55 20 .3

1 9 55
155 21

1 9 56
1 5 5 21

1 9 47. 4
1 55 20

1 9 45 . 7
155 10 . 2

19 46 .3
15 5 12 . 8

1 9 46
1 55 11. 8

lq 4 5 .3
15 5 09 . 2

19 46
155 10 . 1

19 53 . 5
15 5 1 8 . 6

19 57 . 1
15 5 18 . 9

1 9 52 .6
1 55 20. 4

1 9 59. 2
15 5 20

N Hil0

N Hil0

S Hilo

82 N Hilo

82

81 Hamakua

8 2 N Hilo

Pa rk e r Ran ch

SPark e r , Jr

Kuka iau nan cn 81 Hamakua

Unknown

St a te Fores t-
ry Di vision

Stat e For es -
t r y Divi s i o n

Parker Ranch

W !l Sh ipman

USGS

US Fo r e st
Se rv i ce

Kuka iau Ranch

State Fores -
t ry Divi s ion

Laaumaia

Kaa la

Kc a nako l u
(5500)

Kean ako l u

Kukaiau
( 5000 )

Keanako l u
CcJm!'J

Mauna Kc a
( 4000 )

Mauna Ke a
(4 500)

»ta unn Kea
(5 000 )

t-1auna Ke a
( 3500)

!-1a una Kea
( 3000 )

Hau l ua

Mauna Re a
(2 650)

Maul ua

Ka i waik i
( 200 01

!-1auna xee
( 1 500)

-ta un e x e a
(20 00)

Humuula
(3 000)

223 8

4096

40 9 8

B48 0\'1 Puu Loa

6 175

12 2
I
,I.



State USWB Hyd. Lat itude Elev. Record DataKey Index Station Observer District Readings Remarks
No. No. Area lo ngitude 1ft.) Years Locatien

12 7 .2 Kukaiau Unknown 81 Hamakua 19 59 3400 Unk nown 1895- USNA
(3 400 ) 155 20 1005

127. 3 Keanakol u USDA Fr ui t Fly 19 58 . 1 3800 wee k Ly 1951 llbsvr
Tr ail Lahoratory 155 22 .1

127 .4 Coffee Po nd Kukai au Ranch 19 50 .4 280 0 Daily 1966 - Obsvr
155 21. 6

USNA

128 6725 Nauh i Gulch State Forest- 82 N Hilo I. S1. 5 5160 Nonthly 19 25- USWB
ry Division 155 18 1953

13 0 Field 111 Laupahoehoe 19 59 .2 1790 DaLly 1928- Obs v r Ookala Manka ; Ookala
Sugar Co 155 17. 7 DONALD (17 50 ) ; move d 1939 f ro

HSPA 1750 ft ; DOWALD data
current , o r i g date unr

130 .1 Field 19 50 . 0 900 1951-
155 16 . 5

130 .2 Field 39 Hamakua 20 01.2 900
15 5 19 . 5

132 Ki ha l an i r-tau ka N Hilo 19 57 . 7 1550 1943 - Kihalani ; DOWALD data
155 14 .7 current, o r i g date unr

13 3 Papaaloa 19 58 .8 290 1905- Obsv r Papaa loa Off i ce : cur re
155 13 . 4 1966 DOWALD o r i g da te unkn

USWB
HSPA

133 .1 Laup ahoehoe E W Barna rd 19 59 10 Unknown 1A·2 - USWB
(10) 155 14 189 7

13 3 . 2 5430W Lau pahoehoe T R Phe a 20 00 30 Da ily 1891- Moved 10/24 f rom 110 f'
155 15 1928

13 4 5776 rtakahana loa 2 State Fores t - S Hilo 19 49 . 2 2675 Monthly 19 )4 - Obsvr Makahana10a
ry Division 155 11. 7 1953 USWB Manka

II

38

Station No . 69.1 -0HIA LIILII

.
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State
Key
No.

USWB
Index
No.

Station Observer Hyd.
Area Distr ict Latitude

Longitude
Eley.
1ft) Readings Record

Years
Dat a

Location Remarks

11a
I f ro
rta
, unr

1 35

13 6

137

13 7 . 1

137 .2

137.3

09 10

1701

lIaka lau
Mauka

Honomu

Honohina

Puuohu a
(Ma c e y)

W'a ikaumalo

Honohi na
Mauk a

Pe peekeo
Su g ar Co

State Fores t -
ry Di v i sion

Pe peekeo
Sugar Co

B B Macey

Pep eek eo
Su gar Co

82 N Hilo

S Hilo

N Hilo

19 53 .2
155 10. 1

19 50 .5
1 55 09 .8

19 55 .5
155 09. 4

19 55. 6
155 11. 8

1 9 56. 3
155 1 0

19 54 . 9
1 55 10. 8

11 50

1750

300

1050

27 5

11 50

Daily

Month ly

Da ily

Unknown

Daily

1905- USWB

1 926- Obsvr
DOWALD
HSPA

1894- USWB

190 2-
190 5

1 90 5-
1 91 2

19 6 4 - Obsvr
USWB

Moved 5/ 57 35 0 ft WNW

138 1960 Honomu Mauka S Hilo 19 51. 1
15 5 08 .6

110 0 Hourly data pub in Haw
HPD from 3 / 65

Papaikou Mauka Mauna Ke a
Sugar Co

a t a
unk

urre

138 . 1

140

1 40. 1

140.2

80 18

7721

Honomu Mauka
(1200)

Pepe e ke o
(A&F)

Papaikou
(J\&F )

St a te Fares t -
ry niv is ion

State Fores t-
ry Divis ion

1 9 5 1
1 55 09

19 50
155 09 . 1

19 47 .4
1 55 08 .5

19 47
15 5 0 8 . 7

1200

15 50

127 0

1425

Daily

Monthly

Da i ly

Mon t h l y

1911
1938

1926- Ob s v r
19 66 USWB

1913- USWB

19 26- Obsv r
1927

Mov e d t o #1 38 : error:
1939-52 data p ub t hi s
s ta i n ste a d #138

No data p rio r 19 26

10 f' 14 0 . 3

14 1

Kaha lii

Pepeekeo
Mauka

Donn Car lsmi t h

Pepeekeo
Su gar Co

19 50. 7
155 07. 5

870 Af t rain 1 947 - Obsvr
1963 DOWALD

HSPA

NO informat ion

1 42

14 3

144

1 44 .1

144 . 2

144. 3

144 .4

144.5

I.
1 44 . 6

090 5

1 9 55

80 00

77 11

Hakalau

Honomu

Pe peek eo
Makai

Pap a ikou

Honomu ( 300)

Honomu (950)

Paoaikou
(Rogers)

Honomu
Seas ide

Pe peeKe o
(Andra d e )

Mauna Rea
Sugar Co

Honomu
Suqar Co

W H Rogers

Pepeekeo
Suqar Co

19 54. 1
1 55 07.8

19 <;2.4
1 5 5 07

19 50 . A
1<;5 0<;.3

H 47 .2
1 55 05 .7

19
1';<; 07

19 <;2
1<;<; 09

19 47
155 06

19
1 5<; 06 . 1

19 50 .4
1 55 % . 7

1 05

350

100

200

3 sa

130

600

Daily

Unknown

Dai ly

1 892 - USWB

19 21-
196 3

189 0 -

19 A6 -
1 99 9

1949- nb s v r
DOWALD
HSPA

19 48-

Moved 5/57 17 5 ft wsw

Honomu 2

Pepeekeo , mov ed 6/07,
dist & dir unk n

Pap a ikou Makai : move d
10 /33 from 250 f t , d is t
to dir unkn

DOWALD da t a current,
orig da te unkn

144 .7

1 4 4. 8

Onome a

Pau kaa

nnome a
Sugar Co

19 49. 1
155

19 46.0
150 0 5 .7

2 30

Aft r a i n 19 50

1950 -
195 1

Obsvr

14 4. 9

14 5

Matrrr a Kea
(100 0)

we Ln aku
Camp 2

USGS

raa u na Ke a
Suga r Co

19 45 .9
150 07. 8

19 44 .7
1 <; <; 0 6 .6

1000

000

Irreq-
ular

f1aily

1911-
1913

1948- Obs v r
DOIo/ALD
HSPA

Pu b i n WSP 31 8 , 336
& 373

Di t c hman ' s Stable

147

147. 1

148

6 270

Deach

MiddlE! Pen

Kawa Lh ao

Ka hua Ranc h AS M Kohala 20 . 0 4 . 6
l li'l flf) .6

20 .06 . 2
1<; 5 50 .1

S Koha 1a 2a
l S I) l:) fl. 2

10

13RO

Vari able 1931-

Oh!=lVI
nON'ALn
USWB
HSPA

19 37 - Ohsv r
DOWALD
HSPJ\
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State
Key
No.

USWB
Index
No.

Station Observer Hyd.
Area District Latitude

Longitude
Elev.
(ft.) Readings Record

Years
Data

Location Remarks

v a r iab l e 1936 - Obsvr
DOWALD
HSPA·

Aft rain 1957- DOWALD
1958

148 . 1

148.2

159 5720

PUll Hanae

Kawaihae
(C of E)

Mah"uk ona

Kahua Ranch

US Army
Engineers

Agent, Mahu-
kana Termina l

85 S Kohala 20 03 .6
48.6

20 03
155 51

20 11. 2
155 54 .2

1290

10

10 Daily 1912- USWB
195 5

PUll Kanae

Moved 7/ 48 approx 300
ft N

159 .1 Honoipu Kahua Ranch N Koha l a 20 1 4 . 8
15 5 53

260 Va r iab le 19 42- Ob s vr
DOWALD
HSPA

Af t r a i n 1948- Obsvr
1952

159 .2

159 .3

159.4

160

160 . 1

8830

8828

Upo lu Point

Stati on 23

Parker Ranch
Pastu re #32

Station 3

Upo lu Pt.
Airport

USCG

Koha1a
Sugar Co

81

20 15.2
155 53 .3

20 15.3
155 53 .1

20 12 .7
155 53 .3

20 15.5
15 5 52. 5

20 16 .1
155 51 .6

61

100

370

200

90

4 times
daily

Daily

19 56 - USWB

1964-

1940- Obsvr
DOtqALD
HSPA

1939 - DOWALD
19 57 llSWB

Upo l u 19

Station 32

Upo lu 5

Sui ter Field; begin & end
pre cptn rep fr om WBAN 10
(CM) ; da t a f rom WCB

160 . 2 Station 28 Koha la
Sugar Co

20 14 .7
15 5 52 .5

430 Aft r ai n 1950- Obsvr
1957 DmqALD

Upo l u 21

161 8181N Puakea Parker Ra n ch 20 14 . 1
15 5 52 .4

570 Daily 1902- Obsvr
DOWALD
USWB
HSPA

Pub as Puakea Ranch,
obsvr ha s a nnua l totals
thru 1935

162

162 .1

Station

Kokoiki

Kohala
Sugar Co

Kah ua Ranch

20 15 . 4
155 51. 8

20 14 . 6
155 51.4

30 0

570

Aft r a in 19 41 - Obsvr
19 52 HSPA

1942 - Obsvr
196 3 DOWALD

HSPA

Upo l u 7

192 5- Obsvr
DOWALD
HSPA

162 .2

163

Station 25

Station 15

Kohala
Sugar Co

20 14 .5
155 50 .8

20 13.2
155 51. 7

625

847 Week ly

1950 Obsvr
DOWALD

Camp 17

Puakea Reservoir 2;
DOWALD data current ,
orig date unkn

164

164 .1

164 .2

Station 9

Puakea 13

Station 34

85

81

20 12 .8
155 50.4

20 12 . 3
155 51. 4

20 12. 7
155 51. 2

1390

1185

1490

Daily

Weekly

2 times
week ly

191 2- Obsvr
HSPA

196 4- Ob s v r
196 8

1968 - Obsvr
HSPA

Kaauhuhu Homesteads ;
1912-15 data pUb i n WSP
336 , 37 3 & 430; obsvr
W S May ; no d a t a 191 6-2 4

Stati o n 3 3

PUll Mama

165 Station 4 20. 1 5 .4
155 50 .6

300 Af t r a in 19 40 - Obsvr
196 3 DOWALD

HSPA

Up0 1u . 13

16 6

167 85 48

Station 14

Puukumau Koha la
Ditch Co

20 15.9
155 50 .5

20 11. 9
155 50 .2

125

1800

Daily 1925-

Obsvr
DOWALD
USWB

Hoea Mill; DOWALD data
current, orig da t e un kn

Puuokumau Reservoir;
Station 10

168

168.1

170

171

172

1339 Hawi

Sta t ion 26

Puuhue

St a t i on

Station 17

40

Parker Ranch

Kohala
Suga r Co

85

81

20 14 . 4
155 49. 8

20 14
155 49

20 10 .4
155 50 .1

20 14 .8
155 49.6

20 12 .6
155 50 . 2

600

650

18 90

425

1450

1888-
Recorder 1965 -

Aft rain 19 50- Obsvr
1952 DOWALD

Daily 1932- Obsvr
DOWALD
HSPA

Aft rain 1940- Obsvr
1952 HSPA

192 3- Obs vr
19 49 DOWALD

HSPA

Hawi Off ; Sta 1 ; moved
19 37 from Mi l l; hour ly
data pUb in Haw BPD
from 3/65; 18 99-1 91 8
data pub as Hawi Mil l

Honomakau 3

Obsvr ha s annual totalS
o n ly thru 1935

Alaalae

Nunu l u Nui: Union UKA:
no data 1/31-9/3 7
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State
Key
No.

USWB
Index
No.

Station Observer Hyd.
Area District Latitude

longitude
Elev.
1ft.)

Readings Record
Years

Data
Location Remarks

17 3 St a t i o n 16 Koha1a
Sugar Co

81 N Koha1a 20 14.7
155 48. 8

450 Daily 18 92 - Obs vr
Dowa1d
HSPA

Union Off ; no data 1895 ,
1911 -22 , 1931-36; DOWALD
data current, o r ig
dat e unk n

174 Sta t ion 6 2 0 15. 3
155 48 .6

19 0 Aft rain 1923-
1963

Union Station

160 2101 Homes tead
Plantation

Rec o r de r 1965

174.1

174 .3

17 5 . 1

176

176 . 1

17 6. 2

4680

4675

4250

Koh a l a
Pa r sonage

Sta t i on 31

Koha1a
tU s sion

Koha1a
Mau l i li

Kehena
Reservo i r

Rev A Os t r om

Kahala
Sugar Co

K Lyman Bond

Koha1a
Sugar Co

Koha1a
Ditc h Co

II C Austi n

20 15
155 49

20 15 .3
155 48 .8

20 13 .7
155 47 .7

20 12.7
1 55 47.3

20 10
155 48. 2

20 12 .7
155 49 .8

350

150

537

960

2520

1350

Unknown

Daily

Daily

189 0- USWB
1900

1963- Obsvr
DOWALD
USWB

1890- USWB

1908-

1942 -

1919-
1929

Kap u a Gulch

Station 22; moved 1/05
from 58 5 ft

Koha1a Mauka ; Station 11,
charts filed USWB

177 Sta t ion 8 Koha l a
Suga r Co

20 14 .6
155 46 .5

125 Aft rain 1941- Obsvr
19 52 HSPA

Ko h a l a Old RR St ation

17 8 Headquar ters Kahua Ranc h 85 20 07 .6
155 47.4

324 0 Daily 1931 - Obsvr
DOWALD
HSPA

Ka h ua Ranch

178. 1 Station 21 Koha1a
Sug a r Co

81 20 11. 7
155 48.5

1850 Af t rain 1946- Ob s v r
1952 HSPA

Iole 10

178 .2 T \V'in Re ser-
voir

20 11.2
155 4 7 .4

Week ly 1940- Ob s v r
DOWALD
HSPA

Station 29

178.3 Ka 10pe Kahua Ranch 85 S Koha1 a 20 04.7
155 46

3400 Variable 1937-

178 . 4 lla lawa Mrs 101 H Patton 81 N Koha1a 20 14
155 46

450 Dai ly 1904 - USWB
1908

178. 5

178 . 6

178. 7

178 .8

9350

Puuhue Ranch

Waikanonoula

Lahiki o 1a

PUll Aiea

5 P Woods

Kahu a Ranch

85 20 10 .5
155 50 .2

20 07 .7
155 46.7

20 0 9
155 48

20 07.5
155 48

1 84 5

3 830

2760

30 50

1902 -
19 0 7

Af t r ain 19 57- Obsv r
Recorder 1965- DOWALD

USW8
IISPA

Va ri ah 1e 1963- Obs v r
USWB

196 2-

Possibly same as 1170

Hourly data pu b in Haw
HPD from 3/ 6 5

179

17 9. 1

180 . 1

6 806

46 70

Ni u 1 i i Off ice Koha1a
(Niu1 ii) Suga r Co

Koha1a

S tation 18

81 20 13. 5
155 44 .8

20 14
155 46 . 9

20 13. 1
155 46 . 1

75

309

425

Daily 18 84- Ob s v r
DONALD
USWB

1889-

1933- Obs v r
DOWALD
HSPA

Station 13; moved 1/20
from 200 ft , dist & dir
unkn

18 96 -1918 data pub as
Kohala Mi l l; S tation 7;
moved 1/02 from 234 ft,
1/ 1 6 f rom 270 ft , 8/54
300 ft ENE

Halawa Mill; DOWALD data
cur r en t , orig date unkn

18 1

181.1

181. 2

182

186 4

4245

Makapa1a
Nurse ry

I-Ionok an e

Kehe na

S t a tio n 12

Sta t e Fo r est-
r y Div i s i on

Koh a1a
Di tch Co

Ko ha 1a
Suga r Co

20 11.2
15 5 45. 9

20 0 8 . 9
15 5 44

20 07 . 3
155 45 .1

20 11 . 9
155 45 .2

16 20

800

3840

10 50

2 time s
monthly

Daily

Mon t h l y

Da ily

19 25- USWB
19 52

1905-

1912- Obs v r
USWB

1942- Obsvr
DOWALD
HSPA

Station 20; reptd by
Koha1a Suga r ; 1177A in
KRGH

Move d 4/20 app r o x 500 ft
N; old e1ev 1042 ft

Puu Lalau; no data
p rio r 1919

Niulii Waiapukai
Weir ; DOWALD data
curre nt, o r i g date unkn

1905- USWB182. 1

183

0190 IIwini

Station 19

Koha 1a
Ditch Co

Koha1 a
Suga r Co

20 10.3
155 42 .9

20 11. 9
155 45

1870

7 50 Af t rain 193 3-
1952

Ob s v r
IISPA

Moved 5/ 55 40 yd. W

Ni u li i Ma uk a
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State
Key
No.

USWB
Index
No.

Stat ion Observer Hyd.
Area District Latitude

Longitude
Elev.
(ft. )

Record
Years

Dala
Location

Remarks

183 . 1 PUu M ia Kahua Ranch 85 S Kohala 20 05 .7
155 44 .9

4360 Variable 193 7- Obs vr
DOWALD
HSPA

No data prio r 1 942

183.2

183.3

0450 Eas t Hon o -
kane

Station 30

Koha la
Di t ch Co

Kohala
Sugar Co

81 20 06.6
155 42 . 8

N Kohala 20 12. 3
155 45 . 6

42 40

800

Monthly

Daily

1925- Obsvr
USW8

1954- Obsvr
DOWALD
HSPA

Ni u l ii 23

18 3 .4 xaw ad hee
Uka Mauka

Parke r Ranch 85 S Koha la 20 05
155 44

45 00 Unknown 192 3- Obs v r
192 8

Annua l to t a ls on l y thn
1935

183 .5

183.6

183 .7

Koha la Moun-
t a.i ns Summit

Kohakohau U

Kohakohau

Hawa.i Lan
I r rigat i on

USGS

81

85

20 05 .3
155 43 . 2

20 04 . 7
155 42 .6

20 04.7
155 41.8

5505

4760

4480

Ann ually 1917- DOWALD
1947 HSPA

Recorder 1963 - Obsvr

183 .8 Keawewai Ol o hana Corp 20 05 .4
155 44 .1

4700 2 t i me s
monthly

1965- Obsvr
USWB

184 Kawa i hae
Uk a 2

Parker Ranch 20 03 .3
155 45 . 8

2640 Aft r a in 1923- Obsvr
DOWALD
HSPA

Kawaihae Uka Makai; no dz
1928-34 ; obsvr has annU
t o tals on ly thru 1935

184. 1 3465 Kaukini Kohala
Di tch Co

81 Hamakua 20 09.7
155 41.7

2000 Weekly 1924- Obsvr
USW8

184 . 2 A\oI' i ni Ranch Awi n! Ranch N Kohala 20 11
155 43

11 00 Unknown 1896- USWB
1 905

No data 6/ 01 -2/ 03

1 84 . 3 Kukui USGS Hamakua 20 09.2
155 40 .2

1940 Monthly 1959 - Obsvr
1967

185 377 5W Kawainui
Uppe r

Hawai i an
Irri ga t i on

81 S Kohala 20 05 .2
155 40 .8

4080 Af t r a in 1907
1948

Obsvr
USW8

18 5.1

185 .2

185 .3

Kaimu

Waiilikahi

Bonokane
(Par ker)

USGS

Parker Ranch

Hamakua 20 08 .4
155 39.7

20 07 .5
1 55 39 .8

20 08
155 38

2440

2970

750

Se ve ra l
time s
yea r ly

Unknown

1 939- Obs vr
1952 DOWALD

HSPA

1952-
1960

1936- HSPA
1938

Waii l ikahi Cabin

185.4 Upper Hamakua USGS
Ditch

S Kohala 20 05 .2
155 40 .4

40 20 Recorder 196 4- Ob s v r

187 . 1

187. 2

Waimanu

1'la i i likah i
Mauka

Hamakua 20 07
155 39.6

20 06 .7
155 40 .7

3220

3850

Seve ral
time s
yea r ly

1939- Obsvr
DOWALD
HSPA

1952-
1960

190 0137W Alakahi
Upp er

Hawaiian
I r r i ga t i on

S Koh a l a 20 04 .3
155 40.3

3875 Daily 1913- Ob s v r
1948 USWB

Al akah i Waipio
Uppe r

190. 1

190 . 2

190.3

19 0 .4

Koh akohau

Koha kohau

Koh akoh au S

Ke anuiornano
Bt ream ne ar
Kamue la

USGS 85 20 03 . 9
155 41

20 OJ
40 .8

20 02 . 6
U .S

20 01.S
42 . 1

4000

372 5

2410

Recorder 1963- Obsvr

1964 -

196J - Kohakohau Stream

190 .5

190.6

190 .7

191 3078

Kohakohau

Kohakohau

Kohak ohau

Kamuela
Airport

HAL

20 02 . 4
1,5 40 . 7

20 01. q
15S 41

20 01. q
155 41.4

20 00
155 40 .6

3310

2800

2560

2665

Daily 1964-

1953 - (JSWB

Mai nt by USGS, r e ad by
State

Moved 4/ 59 150 f t SSw

191. 1 5260 La l amilo
Field Of fice

DOWALD 20 00 .8
155 40 .8

2615 Recorder 196 5- DOWALD
NWRC

Hourly data pUb in Ha"
HPD from 3/65

191. 2 A&S Farm Albert &
Ste lla Akana

20 00 . 4
155 39

2800 Daily 1966- Obs vr
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thru

State
Key
No.

92

92 . 1

92 . 2

USWB
Index
No.

955 7

8383

307 7

Station

Naimea

PUll Kap u

Kamue la

Observer

L F Pinho

State Fo res t -
ry Di v i sion

Parker Ranc h

District

85 S Kohala

Latitude
longitude

20 01. 7
155 39.7

20 02
155 38 . G

20 01. 4
155 40. 2

Eley.
(ft. )

2750

2870

26 70

Readings

Da i l y

Daily

Record Data
Years Location

18 91 - USWB
1950

1932- Ob s v r
1967 USWB

1909- Obsvr
USWB
HSPA

Remarks

Kamue l a; Central; moved
7/0 9, d is t & d ir unkn;
191 9-50 data pub a s
Kamuela ; d a t a 1 0/ 50-
12/52 for #192 .2

Of f i c e ; repl #192 la/5 0 as
USWB sta ; obsvr ha s annua l
t otal s o n ly thru 19 35

192 . 3

192.4

PUll Pa

Holoholoku

20 00
1 55 43

19 58. 6
155 38. 3

230 0

3265

ra in 1936- Ob s v r
1945

1936-
1943

Range

10 ell
annue
35

192.5

192 . 6

19 3

194

3770

013 4

PUll Pa
(2400 )

Wa imea
Reservoi r

Kav...ainui
Lower

Alakahi
Lowe r

DOWALD

Honokaa
Sugar Co

81

Hamakua

19 5 8 . 7
155 41. 7

20 03 . 1
155 37 . 5

20 05 . 2
155 38. 8

20 04 .6
155 38.5

2400

29 70

108 0

840

Week ly

Neek 1y;
irr eg-
ular

Weekly

19 52- Obsv r

19 57-

191 0- Obs v r
USWB

Dai ly prior 1958; 1910-
18 da ta pub as Alakahi
Waipio Lower

94 .1 Waiko loa USGS 85 S Ko ha 1a 20 03 . 3
155 40

3580 Monthly 1947- Obs v r
DOWALD
HSPA

194 . 2 Kohal a Mt n
Pipe Line

Parker Ranch 81 Hamakua 20 05
15 5 39

37 0 0 191 4- Obsvr
19 17 USWB

195

195. 1

4690W Koi awe Upper

Koiawe

Hawaiian
I rriga t i on

DOWALD

S Roha la 20 03. 3
155 38 .8

20 03. 6
1';5 38 .3

33 50

3200

Week ly ,'
irre g -
u l ar

Ilo nth ly

1912-
19 48

1964- DOWALD

196

197

198

19 9

4685

9510

4928

Koiawe Lov...e r

Waima Lower

14uliwai

Kukuihae le
(HIC )

Honokaa
Sugar Co

Hawai i an
I rr i ga t i on

State Forest-
r y Division

Hon okaa
Su gar Co

Hamakua 20 04. 7
155 37. 9

20 04.1
155 37.6

20 08 . 1
155 37

20 07 .1
155 35 .1

72 0

980

1290

980

Week ly

4 time s
yearly

Daily

191 0 - Obsvr
USWB

1913-

1931- Obsvr
196 6 DOWALD

HSPA

1909- Obs v r
USWB

191 3- 18 d a ta pUb a s
t'laima

Weir #1; Kukuihae le
Main We i r

200

201

201.1

82 36W Puu Al a l a

838';W PUU Kapu
Reservo i r

Puu Kapu
(2850)

Hawaiian
I r r i ga t i o n

Pay ne

81 S Koha la 20 03.7
15 5 37 .3

20 02 . 4
155 36 .1

20 02.4

2880

28 20

2880

19 15 - USWIl
194 8

1nl- obsv r
1948 USWB

Va ri a b l e 19 50- Obs v r
1% 7

by

202

202 . 1

203

203 .1

204

Lill ak ea
Reservoi r

PUll Mau

Se c ond Ga t e

Kamoku

PUll Kikoni

Honokna
Suqar Co

Parker Ran ch

Dept of Hawn
Homes Land

Parker Ranch

HamR":.ua 20 0 5 . 5
155 35.4

20 Ofi.1
15'; 34 .4

20
15 '; 3'; .4

20 0 2 .8
155 33.7

20 00. 5
1 55 34 .8

19 55

156 ';

28 fiO

28 00

31 20

Week ly

Dai1v

'1onth ly

Daily

19 10- Obsvr
DOWALD
HSPA

19 52-

1910 -

19 62- Obsvr

1919 - Obsvr
19 49

HSPT\

Lal akea; no da ta prior
1917

fi e l d 11 4 ; Fie ld 14

;·loved 1954 approx 2 mi W
f r om 2750 ft; obsvr da ta
c ur rent . o rig da t e unkn

Obs vr data current ,
o r ig date unkn

20 4 .1
Puuk apu
Lot 10

Dept of Ha'''n
Homes Land

85 S Kohala 20 00 .3
1 ';5 36.8

3030 "lonthl y

.w 205

206 4938

KUku i hae le
Village

Kukuiha e l e
Mill

Honokaa
Sugar Co

8 1 Hamakua 20 07.2
1';'; 34. 2

?O 07 .7
15 '; 33.7

75 0

100

Daily 1890- Obs v r
196 4 DOWALD

HSPA

1891- Obsv r
USWB

No data p r i o r 1 891 &
1911-16

1891 -1 91 8 data pUb as
Kukuihae l e
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Stale
Key
No.

USWB
Index
No.

Station Observer Hyd.
Area District Latitude

Longitude
Elev.
(tl) Readings Record

Years
Data

Location Remarks

207

208

210

0033W Ahua loa
Homc 5tcads

l-la i ko l oa
S tream

J\.nuc nue

Kapu l ena

llawa Li a n
I r r igatio n

Ho no kaa
Sug a r Co

81 Harnakua 20 01 .3
155 30 .8

20 On. 3
155 31. 8

20 05 .7
15 5 32

20 06
155 31. 1

2<;50

975

1470

920

Dai l v

Dai ly

191 2- Obsvr
1948 USWB

H 64 - Ohsvr

1890- Obs v r
DOWALD
HSPA

Gr ave l Pit

No da ta pr ior 191 7

211 Re s e r v o i r 13 20 05 .3
155 31

1515 Aft ra i n 1910-
1964

No data prior 1913 &
1914-1 6; 191 3 da t a pub
i n WSP 373

212

212 . 1

Kamaka Gate

Nienic-Lce

Parker Ranch

Dent o f Hawn
Home s Land

20 03 . 1
15 5 31

20 02 .7
155 30 .8

2530

2745

Dai ly

Month ly

19 1 0- F i rs t Gate; obsvr has
ann t otals on l y t hr u 193;

H 62- Obsv r

USWB

213

213. 1

214

215

06 40

1856

Kawe la

New Stabl e

Haina

Honokaa Town

Honokaa
Suga r Co

20 06 .5
155 30

20 05 .6
155 30.2

20 05. 7
155 28 . 1

20 05
15 5 28 . 2

400

1125

461

1080

Daily

Daily

1690 - Obs vr
DOWALD
IISPA

1964-

191 0-

No da ta prior 1917

Fie l d 26

No da ta 11/66-1 2/69,
e r ror : 1690-19 16 d a t a
pUb as Honokaa ; pUb as
lIonokaa t hru 6/49 ,
c ha r t s fi led USWB

Honokaa Vi l l a g e ; no data
p r i o r 1913 & 1914- 16 ,
moved 6/46 1 mi NW, 1913
d a ta pub in WSP 373

215 . 1

215.2

215 .3

18 50W Honokaa
Mauka

Hon oka a
l Ri c hart)

Ahua loa

Hawai ian
Tel Co

Mi s s N
Richar t

lJonokaa
Sugar Co

20 04 .6
155 27 . 7

20 05
155 30

20 04 .5
155 29 .9

11 60

1900

1835

Unknown

Daily

1902 - USWB
1939

18 97-
1901

1964- Ohs vr
HSPA

Honokaa Central;
#2 15 . 3 in RHI

Fi e l d 7A

Af t r ai n 190 6- USWB
1913

216

216 .1

216 .2

216 .3

216 . 4

216 . 5

216 .6

217

218

218 .1

218 .2

220

220 . 1

72 04

Paauhau
(Pa r ker )

Paauhau
lGr i e g)

Paauhau
Mauka (11 50)

Ai r po r t

PM Plant

Fie ld 003

Kalopa
(2100)

Paauhau

lIamaku a Mil l

Paau i l o
(Crus her)

Fi e l d 28

Paauhau
!'Iauka

Kalopa 1900)

44

Parker Ranch

T N Grieg

Paauhau
Sugar Co

Pa auhau
Sugar Co

US Por e st
Service

Paauhau
Sugar Co

Hamakua
Mill Co

Paauhau
Sugar Co

20 03 .5
155 28

20 04
155 27

20 04.3
155 26.9

20 02 . 7
155 27

20 05
155 25

20 04 .7
155 26 . 8

20 02. 4
155 26 . 5

20 05.2
155 26 .4

20 03. 2
155 21. 7

20 04
155 23

20 03 .8
155 23 .4

20 04. 3
155 26 .8

20 03 .3
155 24.4

1660

12 00

115 0

2075

1250

930

2120

415

275

270

450

1160

900

Unknown

Dai ly

Month ly

Daily

Unknown

Week l y

Da ily

1909- Obsvr
DOWALD
HSPA

1890- USWB
190 1

1905-
1910

1955- Ohsv r
DOWALD
HSPA

1963- Obsvr
DOWALD
USWB

1964- Obsvr

1966 -

1690- Obs vr
USWB

1900- Obsvr
DOWALD
IISPA

19 48 - Obsv r
DOWALD
HSPA

191 7-
1962

Obsvr has annua l t otals
on ly t hru 193 5

Moved 3/07 f r om 300 f t ,
dis t & dir un kn

Ware house ; no dat a
pr i o r 1 9 36 ; c ur ren t ,
o rig date un kn

NO da ta 1952- 54

Mgr 's hs e ; no data pr i ot
1939 ; cur r ent , o rig date
unkn

CLiMATOLOG1
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State USWB Hyd.Key Index Station Observer District Latitude Eley. Readings Recard Dala Remarks
No. No. Area Longitude (fl.) Years Location

220 .2 Pohakea C R B1acow 81 Hamakua 20 02.4 16 00 Daily 1904- USWB
155 25.2 1907

220 .3 Ka10pa Paauhau 20 03 . 3 900 1956 - Obsvr Possibly same as #2 20 . 1 :
Sugar Co 15 5 24 . 5 DOWALD Fie ld 23

USWB
HSPA

22 0 .4 Fie l d 14 20 04 . 6 430 Recorder 1960 - Obsvr Chart s fi led obsvr
155 25.2 196 2 DOWALD

220.5 Field 015 20 04. 3 310 196 2- Obsvr
155 24 . 2 USWB

HSPA

221 731 2 Paauilo Hamakua 20 02 .5 825 Daily 19 03- USWB Moved 19 36 from 40 0 f t:
(Offi c e ) Mill Co 155 22 .3 d i s t & dir unkn

] : 221.1 Fie ld 9 20 01.8 145 0 1950- Obsvr No data prior 1955
15 5 21. 8 DOWALD

HSPA

221. 2 Fi e l d 30 20 02 .1 1440
155 23 .8

221. 3 Hamakua Makai HSPA 20 02 . 7 750 Daily 19 34 - DOWALG
Va r i e t y St a 155 22 .6 HSPA

222 48 15 Kukaiau Hamakua 20 01.8 860 1895- USWB 1895-1918 data pub as
Mill Co 155 20 .7 Kukaiau Planta tion Co

Off : Kukaiau Store;
moved 1/20 f rom 800 f t
3/47 from 950 ft : dist
dir unkn : 5/ 53: dist &
dir u nk n

22 2 .1 Coffee P1ant- Kuka iau 20 01 1600 Unknown 1895-
ation Ranch 155 21 19 05

22 2 . 2 Kainehe C R B1acow 20 01. 6 14 75 Da ily 1894-
155 21. 8 1907

222 .3 4775W Korean Camp Hamakua 20 00. 7 1750 Aft rain 1920-
Mill Co 155 20 .8 1 93 8

222.4 Paauilo C Notley 20 0 3 250 Unknown 189 2-
(Not ley ) 155 22 190 2

22 2 . 5 870 5W Station 39 Hamakua 20 00 .2 1900 Aft ra i n 1920-
Mill Co 155 19. 8 19 38

222.6 Sugahara 20 02 .5 260 189 2- 1892-1918 data pub a s
Camp 155 20. 4 194 1 Kukaiau Mill

222.7 Fie l d 116 20 01. 9 425 Weekly 1951- Obsvr Kukaiau Makai; no da t a
155 19 .7 DOWALD prior 1955

HSPA

223 71 31 Ook a l a Laupahoehoe 82 N Hilo 20 01 430 Daily 1891- USWB
Sugar Co 155 17. 2

Rainfall Stat ion Index 45



Selected Rain fall Records

JAN. FED. MAR. APR. MAY JUNE JULY' AUG. SEPT, OCT. NOV. DEC. ANN. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

Stali on No. 2.0 - MANUKA Total 220.98 186.46 195.61 193.88 151.02 146.00 141.41 155 .56 160.11 182.28 168.58 171.70 2050.88

Tota l 155.98 165.27 212.6 8 208 .50 238.69 191.1 5 175. 45 215.07 220.74 172,47 135.81 137.08 2184.79

Statio n No. 2.2 - KAHUKU SHEO 3

4.47 5.75 5.49 6.45 5. 17
10 .60 11.4 0 14.10 17.4 0 16.00
0. 50 2.00 1.20 2. 50 0.70

Mean 4.10
Max . 12.40
Min. 0.00

46.61
69.16
23.00

14.92

55.86

18.3S
24.92
12.59

17.08
14.88
31.62
20.44
30.0S

27.68

1.93
7.38
2.42

3.84

2.15
3.49

2.88
2.65
1.97
0.5 1
0.33

1 .91
0.59
l.31
4.35
3.03

4.97

4.18

3.75 3.82
14.62 21.50
0.14 0.00

6.74

2.24
1.03
0.50
3.57
4.30
14.80
2.54
1,61
4.67
1.28

0.92
0.3 4
1.35
1.19
2.21

2.7 8

1.00 0.10
4.03 0.7 0 5.40 58.39
0.50 1.10 9.75 36.08

5.40 12.00 5.00 72.25
4.00 2.30 5.20 62.90
2.30 0.50 0.50 34.45
1.00 6.55 0.25
1.90 1.30 2.20 25.35

4.00 11.50 5.25 52,45
2.50 0.75 1.50 29.75
3.50 1. 50 1.00 57.35
4.80 1. 50 5.75 51.05
3. 50 9.00 1. 50 65.00

4.50 6.00 2.50 48.00

3.23 3 .98 3.28 49.42
5,40 12.00 9.75 72 .25
0.50 0.50 0. 10 25.35

1.88
1.23

2.36
0.70
0.35
0.39
1.30

4.55
2.24
0.8 5
1.28
0.3 7

2.76
0.? 8
0.70
0.30
1.20

2.88

4.66
9.25
0.75

9.2 5
3.50

4.50
2.50
2.25
0.75
4.30

3.00
2.50
8.00
5.50
1.5 0

1.00

0.50
0.63
0.25
0.80

0.51
1.60
0.06
0.29
0.71

0.34
1.68
0.78
0. 59
1.52

3.17

0.380 .53

0. 95

1.52
0.24
0 .25
3.26
0.54

5.31
0 .23
3.96
6. 22
1.45
0.31
0 .20
0.8 1
0.49
0.71

1.16

3.78 5.58
6.50 24.00
1.00 0.75

4.25 5.35
4.20 2.50
5.00 6.30
4.20 6.30
4.20 2.dO
1.75 24.00
1.00 1.10

5.00 4 .00
2.50 3.00
6.50 0 .75
2.50 3.00
3.50 8.50

4.50 5.00

0.39
0.1 2
2.00
O:U
1.42
0. 11
0.05
1. 30
2.35
0.97
0.08
0.82
0.49
0.18
1.03
2.5 1
0.07
1.0 1

1.58

3.24 3. 14 3.46 3.56 4.14
7.93 10.51 21.85 10. 34 10.24
0. 00 0. 00 0. 11 0.58 0.81

0.79

0.85

1.6 3
0. 76

0.00

0.4 0
0.00
0.48
0. 53
0.18

0.4 8
0.52
1.29
1.69
0.07

0.68

3.49
9.13
0.00

1.42
0.10
1.25
0. 90
0.80
0.84
1.07
0. 70

0. 64
2.26
2.13
0. 44
6.59

0.23

1.30
0.0 7
0.47

0. 25

Station No. 2.5 - KAPUA

3.39 5.08 5.99 4.49
6.00 13,40 13.25 16.7 0
1.30 0.00 2.00 1.20

5.60 3040 13.25 3. 10
1.30 0.00 4.7 0 1.23

3.60 6.15 10.50 2.10
3.40 4.20 5.20 18.70
2.00 13.40 4.50 2.00

5.50 2.00 2.00
2.55 2.00 5.00 1. 20

2.20 5.10 3.20 5.50
3.50 3.00 4.00 2.00
6.00 8.00 5.50 9.00
5.00 1 .00 6.50 3.00
3.50 5.50 9.00 1 .50
2.00 2.50 4.50 2.50

Station No. 3.0 - SOUTH POINT CORRAL

3.03 3.63
0.B6
0.75 1.51

11.11 0.20
3.73
4.89 0.33
3.67 0.51
4 .52 2.10
2.20 1.7 5
0.25 2.68
6.84 0.20
0.36 0.63
2.71 1.55

0.96 1.39
4 .34 0.92
4.98 10.59
6.90 1. 54
3.'32 3.19

0.86 0.86

9.55 1.20
3.41 3.18
6.60 9.81
5.48 0. 37
0.68 2.82
2.20 3.89
3.70 4.79

1. 10 13.10
5.56 0.03
0. 15 1.36
6.81 1.13
2.16 0.16

0.99 0.20
1. 55 1.17
3.29 1.88
1.8 5 1.03
3.24 3.09

4.58 3.95

65.40 47.31 40.65 65 .15 77 .85 58.43 49.10 72.80 60.55 41.93 55.70 45.90 593.02

2.20 1.86
3.10 4.20
4.70 6.40
5.80 3.10
0.00 0.00
11.50 11.75
0.00 2.80

1.50 2. 20
2.50 2.00
6.60 1.00
2.50 4.00
3.00 3.00
2.00 5.00

3.49 3.64
11.50 11.7 5
0.00 0.00

4.91 4.14 4.35 4.3 1
13.34 16.95 12.50 22.02
0.00 0.0 0 0.0 0 0.00

Mean
Mu.
Min .

Tota l

1953
1954
1955

1958
1957
1958
1959
1960

1961
1962
1963
1964
1965
1966

Mean
Max .
Mi n.

1948
1949
1950
1951
1952
1953
1854
1955
1958
1957
1958
1959
1960

1981
1962
1983
1964
1965

1966

59.05
87.2 0
28.15

41.40
67.20
53.20
28.15

53.20
36.3 1
67.63
53.89
53.21

42.65

72. 26
46.08

4l.66
84.59
45.92
17 .00
84.20
67.20
66.00
54.00
62.50
59.52

54.40
53.50
59.0 0
62.00
13 .10

15.80
73.20
63 .90
69. 10
73.90
71.00
50.50
45.50
66.12
56. 20

5.00
1.00

1.00
5.00
0.80
1.00
1.70
2.00
4.0 0
4.00
0. 50
1.20

0.40
4.00
0.50
7.2 0
1.20

12.10
10.30
5.40
6. 60
5.20

4.40
5.20
5.10
5.20
6.20

3.00
2. 10
2.20
1.10
3.10

3.20
3.68
1.44
7. 12
0.38
3.58

3.6 1
12.10
0. 36

3. 61
9.10
0.50

3.80
2.40
6.30
1.15
4. 20
0.64
1.70
1.76
9.10
5.32

11.00
2.0o!

0.50
1.00
2.80
2.00
4.50

l.00
4.00
1.00
3.00
8.40

3.00
1.00
1.00
3.20
7.20

6.10
5.40
6.40
4.40
7.6 0

3.20
4.40
1.20
2.10
2.20

4.66
17.20
0.00

5.8 1
9.20
1.20

1 .02 6.00
5.04 2.00
8.00 3.06
7.00 1.00
3.20 2.6 0
6.40 6.80
9.00 7. 50

7.00 7.30
1.00 8.00
6.00 4.00
2.00 5.00
8. 20 1. 60

9. 20 8.00
8.00 6.00
9.0 0 4.00
5.40 4.60
1 . 10 8.20

8.00 6.10
6.20 2.10
8.6 0 3.40
5.40 4040
5.10 4.40

6. 10 4.20
2.20 3.20
1.20 2.60
7.12 0.00
8 .10 2.4 0
3. 10
2.40 3.20
4.4 0 8.40
4. 10 1.30
3. 10 2.40

2.40 11.20
4.67 2.85
s.ro 2.63
6.1 0 5.05
5.69 2.25
5.50 4.93

5.02
3.00

4. 00
4 .00
3.00
8.00
6.00
6.00
4.00
5.00
2.00
6.00

8. 40
7.0 0
7.00
5. 10
13.40

3.20
12. 10
4. 60
4.60
5.40
7.20
3.20
0.5 0
7.20
4.10

6.20
4.10
16.10
12.70
2.90

2.20
2.65
3.25
3.10
8.45
3.60

4.74 5.68
10.20 18.10
1.60 0.50

5.08 4.00 4.02 5.06
1 .00 3.00 4.00 4.00

4.00 7.02 3.00 8.0 2
12.00 8.00 4.04 3.50
6.00 3.00 4.00 3.00
4.00 14.60 16.00 6.80
9.6 0 3.00 6.60 3.30

2.10 10.30 3.30 8.30
4. 00 7.00 5.00 6.00
5.00 6.00 5.00 7.00
9.2 0 7.00 8.00 5.80
4. 50 5.00 6.02 2.08

2.50 4.00 7.00 3.00
2.0 0 2.50 6.00 6.00
3.00 8.00 8.50 5.00
5.20 8 .60 5.40 3.40
9.10 6.30 6.60 4.40

6.60 3.40 4.20 6. 10
9.20 8.40 4.20 4.40
1.20 4. 60 2.20 4.20
5.60 5.40 5.10 3.60
14. 10 5.60 1.60 10.10

6.40 6.60 4.10 2.20
5.20 6.40 1 .10 2.20
5.10 5.10 4.10 4.10
5.40 15.20 5.40 4.40
6.10 3.20 2.40 6.10

6.20
5.10 5.40 5.40 5.10
2.10 17.40 16040 10.20
4.20 3.60 2.20 4.10
2.17 5.01 1.90 1.60

4.70 3.60 2.40 2.40
3.40 6.40 1.76 3.16
7.22 9.07 9.60 7.50
9.05 5. 15 3.32 2.01
2.02 8 .24 4 .59 1.72

3.16 3.60 0.70 5.60

7.10
3.20
3.12

2.40
3.20
8.00
5.57
3.58
2.79

8. 02
3.00
2.05
5.05
10.50
5.60
2.00

11. 30
1. 00
4 .00
8.00
6.00

5.40
8 .00
5.00
3.20
4.20

10 .20
4.60
8.60
5.20
3.40
11.40
5. 10
10. 30
5.40
6. 10

5.10

6.00 6.04
8.00 4.00
0.0 1 1,00
8.00 6.00
1.02 6.00
3,40 2.40
8.60 2.40
3.30 5 ,30
6.00 4.00
4.00 3.00
5.00 7.00
0.02 4.50

3.00 0.50
1.50 1.50
5.00 3.00
6.5 0 4.20
0.20 5.20
5.20 4A u
2.10 4 .20
b .BO 9. 10
9.20 9.60
B.20 3.20

4.60 10.60
4,20 2.10
0.00 6.20
2.60 6.10
3.20 8.10

12.40 10.20
3 ,10
1.10 lAO
7.20 3.20
0.59 1.11
2.30 6.20
2. 13 1.97
5.74 2.78
2.68 2.18
3.36 3.85
0.93 2.74

1929
19M

1931
1932
1933
1934
1935

1936
1937
1938
1939
1940

1941
1942
t 943
1944
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960
1961
1962
1963
1964
1965

1966

Toml 62.5 4 53.56 66 .58 34.78 21.46 10.33 17 .19 28.14 13.81 25.62 56.25 51.71 281.99

Tot:11 120.69 82.23 83.94 66.52 57.6 0 38.87 40.99 64.74 45.58 71 ,85 98.23 92.114 863.86

Station No. 5.0- KAMAOA 2

Station No. 6.0 - KIOLAKAA (A & F)

44.43

44.68
20.50
34.1il9
41.50
42.41

60.92
26.52

37.01
52.19
70.72
42.40
34.64
46.00
25.94
46.50
30.23
43.72
:l:9.5S
45.98

43.05

41.14
70.72
20.50

24.00
55.85
12.59

3.04
7.38
0.33

6. 11 4.77
-4..31 11. 13
16.64 2.91
3.76 3,47
1.80 2.16
8.64 1. 52
2. 10 1.01

3.18 12.75
0. 10 4.18
1.33 4. 45
1.51 7.26
5. 11 0. 14

5.07 9.42

2.30 5.71

3.2 7 8.82
2. 15 1. 26
8.41 0.63
3.70 6. 12
11.61 3.66

4.91 2.98
2.32 0.43

1.42 3. 13
4.55 14. eO
0. 28 0. 34

3.03 21.00 6.02
5.04 3.00 1.07 51.30

4.00 2.00 0. 10 37.2B
1.50 10.00 3.20 51.1S
2.50 6.00 1.00 52.96
4 .00 4.02 4.04 43.36
7 .00 6.00 3.00 60.54

2.17 3.42 4.68 4.4 2
4.90 11.2 5 16.64 12.75
0.43 0. 32 0. 10 0.14

2.6 1 7.45

1. 13 1,2 2
2. 54 1.01
1. 10 0.51
0.43 3.91
1. 31 1.38

2.84 8.40
0.90 2.53

1.02 2.72
2.27 1.28
1.84 6. 28
4.90 3.83
0.80 3.09
1.84 2.94
2. 19 1.73
1.71 11.2 5
2.57 1.53
4. 18 1.55
0.78 0.22
4.18 2. 16

4.82 6. 88

3.00
6.02

7.00
4.08
0.10
1.00
9.00

3.08
11.86
0. 15

1.24 5.05
3.36 1.37
4. 26 6.26
2.2 7
1.00 6. 1;
2.50 11.86
1.06 3.40
1.08 1.20
1.21 2.2 5
3.35 1.69
0.92 0.52
2.82 1.98

2.43 0. 15

1.46 2.27

1.55 1. :n
0.56 2.89
1.78 1.22
1.33 0.33
2.63 4.09

1.31 2.6 1
2.87 1.48

1.95
4.2 8
0.56

2.06 3.00
4.02 4.00

4 .00 3.06
1.00 1.00
4.00 2.00
3.04 2.02
7.00 6.0 0

3.36

0. 64
0.51
2.36
2. 10
1.49

2.88
0.92

1.84
3.88
0.00

1,43
2.69

2. 09
1.85
2.07
0.69
1.55
3.88
1.67
2.03
3.39
1.23

0.00

0.65 0.90 1.56 0.86
1.69 2.51 6.22 3.17
0.00 0.05 0.20 0.06

6.00 1.04
8.06 7.02 2.00 3.03

2.08 2.04 8.00 2.00
2.00 0.50 2.00 3.50
5.00 10.00 6.00 2.00
1.04 5.00 6.00 6.08
6.00 2.00 0.50 4. 00

4.00 3. 17 2.74
13.0 2 12.28 10.51
0.5 3 0. 12 0.9 1

2.59 3.10 9.10 1.89

10.60 1. 32 1.41 1. 57
3.0 1 1.74 1.84 1.38
2.98 3.5 1 3.50 3.9 1
4.75 1.75 0.66 0.91
5.06 0.53 3.59 0.87
12.47 13.02 0.75 1.85
1.39 3. 38 0.1 2 0.91

1.67 5.55 2.42 2.01
1.62 7.6 6 2.39 3.02

7.54 3.00 4.71 5.2 1
1.21 1.3 0 3.51 2.17
1.66 10.8 1 0. 37 2. 36
2.66 1.79 2.78 2.06
0.43 2.47 3.84 2. 15
0.82 1.70 4.37 1.93
2.18 5. 16 3. 11 4.55
0.7 0 3.26 12.28 4.15
1.69 7.53 1.4 1 1.99
5.42 4. 19 2.45 10.5 1

5.78 1. 17 1.36 2.20

3.0 2
5. 14

9.92
7.55
2.53
6.82
4.01

2.63
1.12
4.15
2.31
5.79

3.99

1.97

13.78
1.61
5.08
15.51
6. 19

7.10
9.21

1925
to
1944
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
1982
1963
1964
1965
1968

Mean 5.75 3.92
Max . 15.51 12.47
Min. 1.61 0.43

1929
1930 8.0 4 2.00

1931 2.00 1.0U
1932 13.00 10.00
1933 9. 00 5.06
1934 8.08 1.06
1935 4.04 6.00

Mean 3.47 2.98 3.50 2.05 1.19
Max . 9.55 13.10 11.11 10.59 6.59
Min . 0.15 0.03 0.2 5 0. 20 0.07

45.13
43.95

60.65
53.4 4
38 .74
64.30
36.38

52.90
32 .60
45.25
44.82
46.00

42.75

25.60
37. 59
23 .00
50.31
31.82
26.82

38.31
62 .29
29.99
5ti.04
48.97
31.26
48.32
37.97
60.32
59 .18

67.88
69 .16
63. 10
59.62
50.42
36.76
32.41
48.98
45.83
67.39
66.76

33 .13
63 .01
45.38
39. 17

10.09

3.3 0
0.33
0.00
3.37
3.15
4.7 3
21.50
2.67
4.14
0. 00

0 .42
4.68
0.82
2.61
1. 52

3.66
2.59
3.18
0. 00
1.03
0.18
3.25
1.93
] 1.21
2.72
11.29

4.00
2.80
0.45
1.68
1.10
5.65
9.50

6.0 0
6.50
1.40
0.25
3.20

10.55
1.50
1.00
7.00
3.50

l. 25

0.00

3.03
3.5 2
1.46
4.24
0.85
1. 50
0.64
2.06
14.62
4.56
3.62
3.44
5.99
6.00
5.44
0.30
1.40
3.45
3.69
11. 65
0.49
1.46
0 .66
2.46
3.34

3.49

7.00
2.68
0.14
1.45
2. 10
0.65
2.20
10.70
4.50
0.50
7.00
4.70

8.50
l.00
2.00
2.50
8.00

9. 00

4.05
1.0 5
2.60
2.80
1.50
2.00
4.35
3.95
3.60
1.50
3.00
2.00

3.00

1.20

4.44
3.52
2.26
10.24
2.14
6.(16
7.58
2. 61
2.49
6.03
2.88
2.01
3.27
7.54
5.08
9. 79
4.39
9.20
1.18
5.05
7.16
6.29
0.87
4.28
-4.88

4.81

-4.24
10.00
2,00
2.82

0.62
1.77
a.si
0.58
0.60
3.37
5. 11
5.83
1.98
2.99
2.8S
4.24
4.81
1. 33
6.92
3.59
2.30
10.3 4
2.5 2
1.95
2.89

8.68
5.06
3.14
3.5S
3.99

2.52

1.60
4.35
4.21
1.81
1.92
2.20
2.05

3.10
10.14
2. 00
2.25
3.80

2.30
2.40
4.50
3.70
3.00

6.00

1.15
5.51
'l AO
1.76
1.06
2.90
3.20

3.40
5,40
5.20
21.85
1.7 5

4.00
3.50
0. 75
2.50
4.00

3.00

4.21
1.06
4.85
4.11
0.8 5
0.97

8.38
3.34
1.08
3.49
9.53
3.08
1.60
o.n
0.50
5.90

10.88
10.61
6.88
3.01
7.13

3.52
2. 16
4.10
3.49
8.4 3

0.36

3.17
4.69
0.75
2.46
1. 11
5.10
2.30

1.60
3.00
3.50
1.25
1.90

3.00
3.50
4.50
1.90
3.00

5.00

2.32

6.99
0.00
1.25
1.01
0.42

2.40
1.92
10.57
3.68
1. 12
4.95
1.46
1.88
3.98
6.70

10 .13
2 .63
4.32
1.14
3.57

1.61
1.62
4 .11
4.58
2.81

2.53

1.49
3. 14
1.51
1.58
5.11
2.23
1.30
3.50
3.20
1.00
2.50
2.00

3.90
1.35
4.00
1.82
4.00

3.50

0 .38

0 .84
0 .00
4 .09
0.00
5.79

1.9 6
5.79
3.31
1.1 0
4.81

1. 19
1.67
1. 11
8.11
3.92

3.05
3. 53
6.64
4.35
1.8 5
4. 25
2.40
7.93
3.16
3.88
3.23

0.00

2.18
1.77
0.00
0.18
2.53

4.41
2.07
3.23
4.13
2.49
5.79
4.59
2.94
9.73
2.79

3. 59
6.05
3.9 3
4. 25
3.16
2.83
1. 34
4.65
3.24
6.11

3 .21

1. 21
4.50
l.82
4.22
4.47
7.50
2.25

4. 00
4.10
2.75
3.75
5.10

3.30
3.00
4.00
• •50
4.0 0

l.50

0.00

2.61
2.23
8.89
7.78
l.55

1.01
7.19
2.08
2.82
5. 16
2.75
l.06
01..97
2.46
6.05
2.58
2.87
3.78
9.73
1.86

2.10
2.23
1. 85
1.01
22.0 2

4.18

4.28
4 .50
2.50
3.54
2.71
2.30
2. 35
6.35
3.80
13.14
2.75
e.oo
4.30
3.50
12.00
2. 50
2.50

2.00

7.0 0

1.62
2.09
11.97
2.80
5.18

1.22
3.63
0.00
5.48
4.51
1.45
1.16
3.'11
4.00
9. 32

6.93
4.70
1.92
12.50
8.24
2.31
5.62
5.82
2.63
2.38

3.35

1.51
11.10
2.88
6.13
6.65
2.30

3.10
2.00
5.25
1.50
3.25
3. 10
5.50
4. 00
8.60
4. 50

1.50

0.00
3.65
1.18
5.3l'
0 .00
0.00
0. 69
1. 15
0.2 4
4.00
0.38
0 .4 5
8.0 0
7. 86
1. 84
3.38

11.11
8.08
7.57
10.58
2.37

1.08
0.96
2.64
4.99
6.35
16.95

2.33
6.00
10.10
1.63
6.45
1. 50
6.80

5.90
3.00
0.00
12.00
0.00

4 .50
1.15
1.00
3.50
3.50

5.0v

2.00
13.15
6.40
13.34
0.34
4040
7.95
10,40
5.00
1.90
1.50
0.33
1.50
2.00
6.00
3.50
4. 00

2.00

10.48
0.6 0
2.48
10.84
6.58

0.00
8.08
0.00
10.36
0.75
0.21
0.18
1.67
0.16
6.10
7.50

0.44
13.24
3.98
6.65
5.24

2.76
11.97
10.33
7.24
1.6 2
1.15

1920
1921
1922
1923
1924
1925

1926
1927
1928
1829
1930
193 1
1932
1933
1934
1935

1936
1931
1938
1939
1940
1941
1942
1943
1944
1945

1946
1947
1948
1949
1950
1951
1952
1953
1954
1955

1950
1951
1958
1959
1960

1961
1962
1963
1964
1965

1966
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J"-N. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

Tolal 253. 17 242.35 236 .15 210.33 201.59 H15.00 198.22 234. 55 225. 12 206•zs 258 .57 195.13 2603 .3 1

Total 292.25 206.B7 210.3 2 157.08 303.74 113.95 106.83 152.42 1!;1.70 180. 18 223.85 2114.75

5.68 5.31 4.87 5.22 6.17
19.32 17.85 12.00 10.60 14 .20
0.50 0.50 0.40 1.00 L OO

10.02 8.04 9.00 1.04 1.00
12.00 12.0'; 5.00 6.00 7.00
8.04 12.00 4.00 8 00 6. 00
6.00 11,UO 12.00 6.00 2.00
0.50 2.50 9.00 9.00 7.00
2.00 3.00 2.00 3.00 5.00
0.00 l.OO 6.00 2.60 3.00
17.00 4.00 8.00 3.00 6.00
2.00 IU.40 9. 60 1.00 6.10
3.20 3.20 5.40 13.20 6.60
25.1U 16.20 2.40 0.80 4 ,20
6.20 1.10 5.20 4.40 6.60
2.20 8. 20 2.10 7.10 6.20
IS.50 8.40 6.40 1.:W 1.20
10.'10 8.60 2.30 11.2lJ 6 .20

6.20 16.20 17.20 2.20 6. 20
12.60 4.20 10.20 6.60 6.60
1.00 8 .20 9.20 1.l0 7 .40
3.10 6.40 6.20 6.10 3.20
4.10 15.20 8. 20 4.40 2.10

12.60 1l-.I 0 4.4 0 6.10 6. 20
8.20 3,40 3.20 4.20 6.20
4.20 4. 10 10.10 4.20 9.20
11.60 6.10 3.60 3.60 3.20
o.so 7.60 4.60 3.40 4.15

3.20 3,40 6.10 6.20 5.40
3.34 2.12 4,6 0 6.60 4.60
4.00 1.50 12.40 19.32 5.24
3.31 2.37 14.94 4.36 3.60
1 .9t! 4.17 5.63 6.91 17.85

3.80 8.53 3.00 4.84 5.85

35.00

31.60
17.30
J6.67
23.89
29.0 0

34. 50
29.80
24.97
40.30
17.1 5
24.73

12.54
32,42
19,46

42.85
19.13
34.89
48.42
63.90

64. 12
53. 04
74.24
25. 94
28.21
36.07
32.63
77 .27
46.11
27.45
35.87
51.37
22.82
48.21
31.87

.!2.73
46. 17
3G.40
29.70
56. 13

40.62
55.2 1
41.84

57.73

77.82
:J1.19
92.62
1iU i6

31.8 5
77.27
12,5·1

87.83

50.41
51 .82
46.98
40,48
29 .7 5
45.63
39.06
32.58
59 .30
32.25
20. 05
59,01
25.92
·,to . 19
fiO.36
10.07
35.93
33.80

49 .62
26 .:10
-H. 97
5:1.16
19,02

59 .0,1
47.39
G9.41
1·1.99
.

66.37
120.17
4:1.aG

5.30

2.20
1.70
3,40
1.00
l.10

6.30
8.20
2.20
2.00
0.90

5.00
0. 35
0.17
10.91
2.30
3.65
1.34
3.10
6.94
13.31

19.90
7.97
0. 50
2.08
7.75

2.42
2.30
6.47
4.55
2.38

12.09
l6 .BO
2 .1\1
3.41
0.18

0.55
7. 59
1. 11
3.86
3.29
2.4 5
4.07
5.62

6.43
15.01
0.10

2. 50

5. 57
4.4 1
1.23
8.23

:.l.61
3.20
5.77
2. 16
1.3 1
5.R2
5.4 7
1.66
1.38
2.54
0.82
0.77
0.46
13.4,1
L 69

·1 .35
2.36
3.32
7
9 ..10

15.79
8 .21
0,.10

11.70

0.46

7.50
17.12
0.6:1

3.80
14.16
11.68
1.37

6.26
10.09
3.02
0. 10
o.es
11.29
2.60
2.54
0.70
7.60
13.95
0.63
0,43
O.H
3.32

2.60
0.59
1,1.62
7.30
14.79

L i D
0 .90
R.H
4.41
0,55

3.84
5.91
2.20
3. 12
8.85
·l.2i
2 .15
1.-14
5,44

2.8 1
0.65
2. 09
2. 39

0.75
3.00
0. 18
1. 19
6.90
7.18
2.11
0.85
3.41
2.17
1. 34
..U8
1.4 5
j .21
l.I i4

3.41 4,4 5 4. 76
11.01 25.90 26.86
0.00 0.00 0. 11

5.50
16.94
0.71

3.00 3.60

0.40 4.10
2 .20 6.60
0.20 2.00
0.60 0.60
5. 10 8040

9.1 0 10.10
0.60 2.60
0.20 3.40
0.50 0.50
0.56 4.70

0. 20 10,4 5
5.89 0.30
1.46 0. 69
5.81 1.3 0
0.94 3.28
1.47 0.53
2.47 0.71
2. 12 12. 15
2.3 1 5,40
11. 01 20.46

7.27 1.38
2.69 0.74
0.91 8,44
7040 4.45
2.24 0.46
2.38 1.02
2.94 1.06
0.811 1.63
6.68 6.39
4,79 1.41

4.79 l.B B
2. 12 0.82
3.13 1.34
1 .98 15.28
5.G5 3.80

3.84 1.03
1.13 4.22
2.34 4.12
2,46
5.12 7.21
9.70 0.20
6.88 0.2(;
1.90 5.65

13.62

4.06 10. 60 4 .51:1 14.50
7.93 5.08 0.63 3.56
6.34 2.90 4 .46 1 .93
3.21 1. 23 3.90 6. l 0
E.61 6 .26 16 .64 4.59
b.3; r .67 12.1,4 10. IIi

2. 30 0.00 3.00 1.10 38.60
5.60 1.90 25.9 0 .l.GO 44.50

10.10 6.90 17.40
2.50 5.80 3,40 0.90 39.60
2.60 0.80 0 .40 0. 20 13.90

3.40

2.00
0.50
1.60
0.00
0.10

1.90
2.30
1.30
4. 30
2.05

0.40
6.29
1.11
1.45
2,40
3,46
0.73
0.16
3.22
1.79

0.98
1.00
1.09
3.95
L aO

0.64
2.68
5.20
I. B2
0.97
0.78
1.60
2.50
2.50
4 .2l

5.9 1
3.94
0. 18
1.25
12.41
3.61
1.91
2.10

1,,15
0. 12
1.43
3. 19
2.3n

·1.97
14. :l7

1. 36
1.00
1.!i3
4.5 0
0,4 4

2.55

11.56
0.63
1.1 2
1. 22
4.43

3. 14
1.54
3.48
0.84
0.48

2.0 1
2.79
1.56
7. 12
3.f.3

0.61
1 \, ·\9
1,90
1.23
3,4 ri

3 .2l
3.93
3.56
2.64

6.7 1
G.8 5
0.82

8.70

2.93

2.25
GAO
1.29
1.59
0 .32
3.23
0.66
0.7f!

1.94
2..12

11.90
0.90
0.0 7
0.51
3.7 0

1,30
1.30
0.50
4.80
1.25

4.50
10. 39
0. 54
0.32
8.8 1
1.59
1.86
2.3 5
5.33
0.92
0.73
0. 25
3.05
1.04
1.73
lAB
0.75
3.06
1.27
0.61
8.27
3. 10
0. 81
LOB
4.02
0.97
2.23
L76
2.55
3.16

4.60
11,1'.6
0. &0

5,54
11. 64
1.71
0.11
7 ,£14

1.07
1. 13
2.21
10.87

12.50
2.1fi
1.37
1.16
5.63

3049
2.28
2.04
5.68
2.60

2.74 2.55
a.so u.s o 12.4 1
0. 10 0.0 0 0.00

2.33
2. 31
4 .e:;
0.6 3
3.37

3.19

1,10

0.60
0.10
1. 10
0.06
2. 30

3. 10
0.50
4.40
0.40
2.49
0,4 0
0. 30
0.02
0.73
0.58
1.19
2.21
0.00
5.85
4 .46

O.HI
0.27
4.58
1. 14
0.37
0.43
U.69
0.50
1.5 5
3. :39
0.81
0.41
1.48
1.09
1. 14
1. 80
1,41
0. 10
0.92
1.04
1.50
3 .09
U 8

3.06
l;,I: 6
0.G3

5.15

1,17
2.71
1.60
1.f19

0.86
0.56
1.61
2.68
2.25

1.03
1. '10
6.0G
2.5:1
2.10

1.20
2.0 7
0.5 4
1.27
1.21
1.fj( j
2 .0'7
O.!Hi
·1.54
Uil:l

lJ.UH
0. 22
>t . !:!:)
0.32
O.H;':

1.06
3.94
0.00

1.60 0,40 2.60
1.80 3.00 0 ,20

1.00 8. 20 0.30

0.00 0,4 0 0.00

4. 12
2.7 1
3.04
3.27
:lAO
l,{J4

0.50

0.00
0.50
0.50
0.00
0.50

0.30
1.3 0
0.80
0.30
0.28

1.00
3. 14
0.00
0,49
0,91

0.63
1. 37
i.ra
3. 13
2.31

0.00
1.08
3.04
0.9-6
0.74
0.z 2
1.22
0.36
L aO
l.00
1.03
0.9 1
2.92
0,47
0.74

1.04
0.69
0.82
2.28
2.36
1,48
0.21
0 .52

3.04
7 .l4
0.39

1.73

0.40
0.15
1. 03
1.94

o.on
1.24
0.62
1.39
0,41

1.2 1
2,46
0.99
1.76
1.26

1.34
4.25
0.24
0.78
1.40
1..\4
2.211
3.20
4.78
2.74
0.02
1.03

1.1B
1.01

1,90
6.60
0 .00

0.60
0.80
0.50
l .30
0.80

3. 10
0. 50
0.01
0 .70
2.39
0.77
0.10
0.03
1.19
0.r.6
2.75
1,02
6,46
3,06
1,59

3.56
3.88
1.73
1,43
2.30
2.50
O.6R
1.43
2.74
1,19

1.50
0.63
2.11
1,43
1.87

3.78
1.33
2.35
2.76
1.63
0.43
4.13
3.39

2.50

2.66

1.65
1.42
0.26
2.04

l. 07
1,1 2
0.74
4.76
1.46

'1.79
0.71
2.09
l .9 3
1. 14
2.70
2.UO
0.40
2.04
0.70

2.22
L 15
5.8B
2.59
1.4 1

4.46
i .ns
1. 12
1,.13
3.52

Station No. 14.0 - NAALEHU

0.80

0.62
7.30
2.27
2,4 3
1.24

2. 14
1.3 1
6.09
2.20
3.78
2.25
2.48
3.69

1.30
0.20
0.10
!j.00
2.10

1.80
1.50
2.50
G. IO
0.10

0.04

0.74
1.59
0.77
3.27
0.46
0.17
2.06
5.13
1.89
3.2 1
8.52
1.04
1.16
1,71
2.12
18.92
10.99-
0.53

8.25

4.05 4.57
U .S'7 20 .5E!
0.52 1.41

Station No. 12.1 - HILEA

3.29
1. 9f1
1. 83
2.12

J .14
0.81
0.71
11.74
3.91

3.23
0.28
3. 13
8.71
0.61

0.61
L olA
2.4 5
1.67
1.39

4.33
1.0Ei
0.45
1.29
3.0G
2.72
3.80
8.56
1.94
1. 55

0.40

6.90
1.30
20.60
5.02
0.30

4,4 0
9.00
6.00
4.40
0.63
0.50
4.50
4.38
3.90
2 ,39

12. 17
1. 26
0.60
5. 12
0.52

11.13
14.04
1.44
1.7 6
5.61
4.02
3.87
10.88
8.64
5.84
0.58
5.67
1.00
2.07
6.97

1.52
2.34
3.13
1.91
9.39
4.27
5.23
0.64

3.35 5.73 2.65
10.53 6.99 6.73
E.G4 22.57 5.81
16.15 3.66 3.46
1.49 ·1.60 iW .59

2.02 4.33 5 .42

12.84

0.79
2.21
11.82
3.84
0,49

a .72
2..12
20,02
6.11
0.93

5.93
10.31
4,42
5.6 1
0.75

0.24
4.5 3
4.94
4.94
2.71
11.85
2.39
1.42
4.55
0.20
J1. 32
13.76
5. 10
1. 24
4.87

1.3l-
3.4 1 2.32
V l9
4.16 1.7 6
9. 15 6.19

5.09 10J51

2.20 3.50

0.80 0.8 0
2.30 O.lD
3.60 3.00
2.1U
2.3 0 2. 30
1.20 11.90
1.20 0.8 0
1,40 2.20
3.90 12.4 0
0.00
1,47 0.00
5.4 0 4.10
0.1 6 3.24
0. 33 4.27
01 . 59 1.93
3.64 8.5 0
1.51 4. 13
5.00 0.75
4.9 5 1.03
0. 10 2.30

15.9B 0. 51
14.26 3.65
14.34 19.70
0.58 0.1 1
3.99 0.90
15.63 J ,51!
5.41 7.8 1
16.35 11. 59
0.44 0.64
2.4 2 a.oz
2. 10 0.5 2
0.9& 0.90
0.61 1.17
8.78 5.69
3.89 1.011

0.1 5 0.00
1l-.14 7 .24
9.81 4.59
5.61 0.76
3.84 1,70
3.83 4.04
6.B4 12.66
9.40 6.93

4.50 3.90 4.16 :UO
16.35 19 .70 20.60 18.92
0.00 0.00 0.40 0.00

26.4 9 8.65

2.30 1.84
6.84

2A 9 8.40
14.40

s . : J. 4 .79

2,48 1.87
1.15 L aO
4.37 3••7
4. 57 2.26
0.20 ?-,41

1.79 10.9 3
0.89 0.59
2.-10 1. 31
"'. \ 5 13.9 1
OAti 0.68

5.34 OA4
0.9' 1 7.22
1.3 3 4.12
0.4 0 4. 37
7.01 1.31
4. 98 8 ,85
n .na 4.35
-; 07 2.·17
3.t 7 i .sa
0.03 2.07
l L 26 0.78
11.99 3.21
12.6 1 20.04
1.01 0.12

1.34

1896
1897
1898
iass
1900
1901
1902
1003
1904
1905
1906
1901
1908
1909
1910
1911
1912
1913
19 14
1915

1916
19-17
1918
1919
1920
1921
1022
1923
1924
13i 5

1926
1927
1028
1929-
1930

1931
1932
1933
1934
1935

19J6
1937
1938

1961
1962
1963
1964
1965
1966

1885 0.00 2.60 2.20 11,3 0 6.60

IH86 1.10 4.60 1.80 0.0 0 0.00
1887
188B 1.90 11. 10 4,4 0 2.60 2.40
18P.9 0.80 1.90 0.80 1. 30 0.10
1890 10.60 6.00 10.90 7.20

1891
to
1894
1895

Mean 8.3 9 6.43 6.92
M<.I ..... 2L,50 22.58 20 .29
M i:: . 0.91 1.09 1.19

1890
1891
i 892
1!l93
1:,94
l RCJ5

T ota l 220.69 104. 13 233.09 153.64 91,17 50 .98 13. 97 131. 54 122.30 166 .8'i 218.26 233. 16 1178.86

Tota l 235.00 i79.97 193.74 lJ8.6 1 l.l1 .89 ss.i o 85 .19 128. 93 139. 12 153,93 210.10 l bO.14 Ibat, :U

MJ.x.
Min.

1896
1897
1898
1809
1900

1901
1902
1903
1904
1905

1906
1901
190B
1909-
1010
1911
1012
1013
19 11
191 'i
1:"116
111 17
1018
19 19
10:\0

58.57
64.91

75 .33
54.88
74.43
39.77
40.79

48.71
45.02
76 .49
52.91
37.20

41.71
75.58
35.30
59.20
53.34
31.50
56.69
45 .34
41.57
53,89

48.66
61.69
55.59
59.78
47.99

47.2 5
36.94
59.60
53, 17
57.27

71.20
35.06
52.50
64.23
64.12

92.82
43.00

54.22
92 .82
31. 50

l:i.! .71
63.U6

55 .42
49. 60
68.3 1
fo4 .n
64 .00
93.34
4:J.12
fiLl. l-7
75.51
;:.!.5 1

1;':u,11

45.44
49 .46
1 1,72

l0 4 .h;'!
OO.lo 5
n7 ,ti3
G;Ull
·B .rla

60 ,20
83. 04
78 .12
BO.50
73.82
6il .50
51. 10
73.90
74 .00
72.0 1.>
65,46
49.10
76 .30
70.80
77 .80

100 20
73 .60
67 .50
84.80
76 .30
99.80
80.70
78.30
86 ,80
47 .87

76.60
50.47
';'5.92
62.56
91.72
83.71

68.5 1
100.20
31.28

2.08
3AG
o.n.
7.02
3.:!2
12.27
!L86

15 .01
::'.IJI
7. 17
12 .71)
:L99
t J .06
0. 63
5.03
'.1. , 35
12 .17

4 .73
0.10
.l.I i1
1. 52
:l.J 4

5.2 1 5.14
19.88 26.37
0,44 0.31

5. 10 3.41
9.54 7.95

7.93 4.96
3.US 5. IG
5.03 2.05
:1.01 1.G8
5.67 3.fi9

7.37 7. :l0
2.2 4 4 .90
U.71 8. 7 3
G.GO 6.40
3.30

ItL 04 a.ss
.1.44 4. 11
r .oa 3.50
2.79 !.I .IIZ
4A1 !l.un
H.7u
7. 10 7 .0 3
3.80 j .GI
a. ta 17.n
G.08 ... llg

4.62
12.53
1.03

5.84
5.99

u se
5.},!1
3.:.1.0
1.42
3.49
,1.13
3.29
J. 21
2.3 2
5,41

(i.UO
L.a4
·1.3·1
3.75

14.27
7 .07
3.6 1
0.06
5.54

5.92 5A8 6.80 5.14
12.40 16.20 21, 00 16.50
0.10 1,20 0.0 0 0.10

5.52 3. 28 6.1 1 8.83
1.41 12.53 19.88 12.06

2.82 6.97 2.98 16. 18
0.40 2.18 2.27 11.05
1,83 1.30 10.87 1.08
4.60 6.58 6.27 3,47
3.83 3.81 1.03 7. 34
2,11 3.57 2.32 2.90
3.08 4.86 3.32 4. 07
3.96 1.84 3.22 7.00
3.65 5.31 8.35 3. 50
2.26 3.88 3.03 4.41

2.04 5.27 2.24 11.42
8.68 5,48 2.BO 26.31
4. 02 3.76 2.60 2.28
2.70 2.28 15.90 6,06
6.84 8.16 2.79 2,4 1
7.07 4.14 1.08 0.31
5.24 2. 13 6.0 1 8. 10
0.74 2.62 4.07 3.45
3. 13 3.8 4 4.05 3.95
8.01 5,44 5.9 5 3.66

3.20 10. 58 0.95 2.69
3.0 3 5.66 0.44 4.90
3.24 2.21 5.27 5.42
3.85 4.00 3,45 1.34
5.02 7.53 6.95 1.S8

10.11 8,2 1 3.07 0.38
5.55 3.53 2.8S 5.62
3.59 2.87 1. 50 3.00
4. 98 3. 10 1.66 8.60
4.45 1.4 1 5.38 5.43

2.25 3.46 3.81 10.05
4.36 2. 10 3.71 1.75
2.25 1.0 3 13.06 1.44
0,41 2.80 4.80 11.66
2.54 2.0 0 15.21 3.82

4.87 10.46 9.98 5.21
2.74 3.76 3.41 0.10

3.8 9
10.77
0.40

.l•.t:6
8 .30
4. 05
U :il
4 ,33
2.5 1
2.98

4,72
4.05
4.10
0.06
5.n1

7
1.45
1.13
5.24
2. S3

11.86
i .G"
11.3:}
8 .3&
4.37

12.00 8.00 11.00 0. 10 l .OO
14 .00 6.00 4..00 1.00 8 .04
7.02 4.00 3.00 4.00
5.00 6.0U 3.00 4.50 1.00
11.60 6.60 8.00 9.60 2,lJO
4. 40 11.60 0.00 6.00 0. 50
6.00 8. 00 7.50 3.00 8 .00
1 .40 6.50 7.00 0,0 0 4.0:)
4.20 6. 00 6.20 2.60 11.40
3.20 5.20 7,4 0 9.50 5. 10

6.60 2.00 1.20 4 .20 0. 16
8.40 5.10 1.20 2.10 1.10
5.40 12.40 2. 10 12.60 7.2 0
2. 10 1.10 2.60 7. 20 10.2n
4. 20 5.60 2.10 14.20 3,40

8. 40 5.20 6.60 16.20 7 10
4 ,10 4.10 6.40 3. 10 4 .10
6.10 4.40 4 .10 4 ,10 4 .20
9.40 12. 10 4 .40 18,40 5.10
4. 40 5,40 3.60 4 10 12.40

7,40 6.10 9.10 14,40 5.20
14.20 6.20 10.10 8.20 4.4 0
0.20 4.20 6.60 4. 60 4.60
13 ,30 6.t O l O.60 3.20
5.10 4.40 6.l0 3.10 4,4 0

3.60 3.20 16.20 5.60 16.50
5.18 6.76 5.87 0.82 1.50
5,4 1 8.02 2. 50 3.36 4.86
2.41 3.60 3.92 3.74 13.14
6.50 5.75 7.30 11. 51 7. 10

7 .25 11.10 6.82 12.10 10.80

7.14
1.59

3.42
1.46
2.64
3. 10
2.56
3.89
1.98
4. 35
2.29
3.50

8.42
6.88
3.03
3. 10
6.9 1
2.49
3.03
2.15
1.70
3.69

5. 12
11.81
3.07
1. 50
1. 28

4.71
3.30
5.84
2.42
2.04
4.97
3.8 1
2.7 9
0.38
7.32

4.63
2. 11

3.91
11.81
0.38

i .so

s.eo
2.76

4.10
1.97
1. 34
5.32:
3 .56

1.:>9
:':.94
3.GI
l. t3
4.18

z.ce
5.43
0.61
1.26
3.01
B.86
11:7
4.'L

5.00
4.57

2.74
0.42
4.6 2
0.9 1
1. 19

1.4G
2.92
0.0 1
3.78
2.83
1.23
0.79
5.99
2.82
2.84
2.73
0.99
1.97
2.04
2.56

3.38
2.72
3.01
2.20
2.06

3.00
1, 13
1.84
5.70
2.39
2. 14
1.53
3.8 2
1.35
5.05

3.66
5.04

2.74
5.90
0,42

! .4{)
3. l 5
-t.Ot;
0.88
2.65

3.3l:l
2,49

5.09
3.08
7.24
3.9 l:
:U5

1. :&6
1.10
5.31
3. 10
2 .56

4.a2
0.H6
4. 0E
o.as

2.92
7.95
0.99

4.00 8.00
3.00 5.00
6.00 10.04
12.00 10.00
4.00 4.02

9.00 7.00
:LOO 2.00
7.00 4.00
6.20 9.20
7.4 0 2.60
0.4 0 2.20
4.60 2.10
6.20 4.60
4.60 7.20
2.20 7.40

4.60 4.10
5.20 6.40
6.20 5,-10
7.20 3. l0
4.20 8 .20

7. 10 7. 10
6.20 6.20
10.20 7. 10
4.60 10.60
2.60 1.72

2.60 4.60
4.1 5 4.93
4.55 4.76
5.04 2.04
a,49 5.5 v

3.82 5.80

4 .76
3.21
1. 50
1.94
2.66
5. 60
5,4 2
3.88
3.39
4.10

1.41
4.08

3. 12
5.B5
5. 12
6. 13
·1.23
1.75
4. 21
7.07
2.23
1.57

3.04
6.41
1.0 3

4.2 1 4.61
1.81 4.85

6.4 1 2.24
2,00 2.18
1.38 3.36
3.30 4.00
3.08 2.01

3.78 1.25
2.31 1.28
3.38 2.67
3.8 9 2.45
1.42 4.41
1.87 2.81
2.9 1 2.6 1
2.75 2.03
2.49 1. 12
1.97 2.47

6.21 1.30
3.46 1.74
1.84 1.56
3.62 5.23
2.23 3.77
1.03 2.77
3.10 1.07
5.67 3.33
1.19 4.3 5
1. 99 2.61

3.02 5. 15
2.82 2.33
3.96 7.05
3.2 5 2.63
2.86 4.58

1.90 0.99
2.95 1,4 3
6.24 3.84
1. 11 2.73
1.16 1.69
3.15 4.46
1.94 2.09
Di sconti nued

Sla ti on No. 12.0 - KALAA IKI

Station No. 7,0 - KIOLAKAA

7 .86
3.68

2.03
3.36
3,29
1.01
15.1 5

2.33
5.211
6 .08
0.B7
1.40

3.30
0. 52
3.40
2 .5U
1.10
7.61
4.26
1.36
3.36
3.19

2.07
3.68

4.44
4. 15
9.80
3.13
2.04
2.20
2. 18
15.55
12.61
1.55
1.58
7.90
3. 20
3.23
3.94
1.93
1.86
7. 13
3. 15
2.92

1.56
2.43
3.00
4.61
1.03

2.33
2.48
2.73
1.33
11.91

2.01
2.26
6.04
0.80
7,08

2.26
0.25
2.55

3.93
15.55
0.80

15.49
C.57

5.7 7
s.ss
5.85
3.73

1. 54
1.4 5
5.00
2.13
2. 27

20.29
6.10
12.15
5.40
6,80
3.15
2.31
14.76
1.19
3.78

5. 26
18. 24
0.23

6.48
3.35
i,til
4,4(1
1.U9

9.45
4. 1&

3.28
:U 9
5.50
13.76
2.53

20.73
1.62
3.43
8.11
6.51
22. 58
1.17
5.90
10.06
15.!j:-,

5.17
20.16
0. 13

11' .8:.!
1'1.5 4
0.90
11.45
!'I. 14

3.eG
2.57

4.10
0.94
is.oa
3.15
3.8 1
27.56
2.55
4.9f1
28.50
14,[14

13.53
i4. 27
0.91
J .07
:l.77

4.50 1.28 4.52
TracE" 2.36 0.2 3

15.06 0.65 11.42
12.92 2.82 13.03
11.96 20. 16 5.34
l.B6 0.77 1.78
5. 51 2.69 5.64
14.85 5.19 4.50
6.09 10.39 2.54
15.83 7.27 10.81
1.0B 1.59 4,41
2.28 1.54 6.03
2.68 1.61 0.5 4
2.29 0.56 8.3 1
1.17 1.76 2.11
6.80 8.83 4. 07
6.GD 1.50 6.8 5

L09 0. 13 3.02
13.74 8.37 2.02
7.80 5.77 3.24
7.09 1.50 2.27
4.30 2.30 9.06

1. 17 5.7 3 4.48
10.85 9.61 5.47
9.24 0.63 2.50
5.71 11.23 5.99
2.09 3.56 5.99

2,45 1.10 1.56
0.48 1.70 5.03
17.02 2.57 6.73
2.47 7.25 9.69
2.63 2.24 5.05

Zl. 52 17.03 1.16
2.05 2.62 5.50
4. 58 3.79 3.62
25.89 7.22 2.02
9.45 7,49 1.31

8.09 17. 21 18.24
12.76 1.98 6.22
0.94 5. 18 7.12

1936
1937
193e
1939
1940
1941
HI..2
1943
19-<4
19..;)

1946
1947
1943
19·19
ieso
1951
1952
19:'13

1',)55

19:'16
1957
1953
195',)
1960
1961
ID62
1963
1064
1965

1966

1':139
1940
1941
1942
1943
1944
1915
19016
1047
194<::
1949

19:'1
1952
1!J53

IOi5

6.84 6 55 6.38
Max. 25. 10 16.20 17.20
Min. 0.00 1.00 2.00

1914
191a

1916
1917
1918
1919
1920

Inl
l n 2
1923
1924
1925
192G

1921:\
1929
1930
1931
1032
1933
1934
1935

1936
1937
193H
1939
1940

1941
1942
1943
1944
1945
19413
1941
1948
1949
1850

1951
1952
1953

Mean 7.49
Max. 2S.R9
Mill. Tr a..:e

Selected Ra infall Records 47



JAN. f EB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT; NOV. DEC. ANN. JAN. fEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOY. DEC. ANN.

1921 4.00 3.18 1.64 2.08 0.45 0.92 2.97 2.11 1.68 1.08 2.54 39.0'1 Station No. 21.0 - PAHALA
1922 6•• 10.43 2.57 1.49 ". 0.67 0.61 2.69 1.06 2.16 4.58 2.75 2.'14 38.73
1923 14..57 7.97 9.59 17.34 2.·14 1.20 0.42 4.16 4.56 1.34 2.08 7.22 72.61 1892 10.20 3.21 0.73 2.18 2.... 0.41 0.08 1.57 0.04 3.58 4.32 2.74 Sl••
1924 0.67 0.66 4.51 13.00 2.93 l.45 2.61 1.88 4.39 5.66 8.47 4.82 51.03 1893 3.89 14.71 7.61 1.84 1.26 0.65 0.46 1.60 2.8 1 0.62 13.19 3.8 1 52.1:
1925 1.38 0.74 7.37 0.81 0.51 2. 13 1..51 1.72 2.24 3.31 2..93 5.56 28.21 1894 13.26 15.20 2.60 1.20 0.38 0.68 0.97 1.06 1.21 1.12 15.85 0.62 54,J!

1926 1. 53 1.25 0.68 0.65 2.26 0.78 1.00 8.38 1.11 5.31 2.36 10.30 35.63 1895 5,56 2.94 0..79 1.22 2.65 0.87 0.68 8.78 4.10 2.68 5.97 6." 4ttl

1927 2.14 0•• 0 6.09 9.49 1.35 1.71 0.72 5.67 9.38 4.10 1.59 25.71 70.83 1896 1.27 0.63 6.59 0.88 0.70 0.00 0.74 10.91 1.45 4.46 2.64
\928 0. 51 1.44 2.19 2.63 1.99 0.78 4.90 1•• 0 3.34 4.30 1.70 2.76 28.46- 1897 2.90 0.40 1.05 0.58 0,68 0.41 0.06 1.81 1.10 2.15 6.8 7 1.92 lU
1929 5.86 9.78 5.08 2,25 1.88 0.57 1..82 1.73 1.88 2.03 14.73 4.48 50.09 1898 5.82 5,31 20.91 0.... 1.21 0.34 1.03 1.96 2.78 2.23 3.30 3.94 4U
1930 5.33 0.72 6.53 1.67 1.40 1.27 2.11 5.43 4.7'1 8.10 3.39 0.61 31.13 1899 2.76 1.35 7.56 10049 2.26 0.00 1.3 1 0.31 0.25 0•• 1 0.40 0.55 2l.U

1931 0. 19 0.06 1•• 5 LBO 3.05 0.80 1.74 2.00 6.05 3.20 0.8 0 0.45 24.11 1.00 0.42 1,60 1.90 0.71 0.60 1.27 2.31 3.53 0.66 5.02 9.15 1,59 2l.'

1932 n .0'7 6,5 1 2.87 0.64 2,20 0.56 0.36 1.68 3.63 1,62 5044 6.51l 49.38 1901 1.31 11.89 3.20 3.73 3.64 1.01 1.21 0.95 4.29 5.54 6.3 5 7.24 5o.J
1933 9.33 7,4 1 4. 39 5.45 3.51 0.65 0.48 1.07 0.16 2.06 3.84 4.55 42.92 1902 2.80 0.45 11.50 1.04 1.66 5.15 0.49 2.14 3,31 1.72 4. 15 5.08
1934 7.73 2.84 1.35 3.21 2.55 6.8 1 1.52 2.64 4. 55 4.85 4.69 5.42 48.16 1903 3.20 2,64 9.38 3.00 0.73 1.21 2.5 3 0.46 1.55 1.25 4.15 1.50 51.1

1935 7,30 2.35 11.99 3.68 2.02 4.02 2.45 3.« 13.62 7.96 6.18 4.37 71.56 1904 2.65 15.10 -4.69 7.06 2.79 0.38 0.66 6.86 3,56 1.15 0.12 1.1.

1936 6,82 6.16 6.06 1.91 0.39 3.55 2.10 M2 4,29 10.20 0.45 4.70 54.15 1905 0.81 1,14 1..59 0.93 2.56 0.8 1 1.85 2.25 2.06 2.43 9.71 0,59 :ll,lI

1937 15.44 18040 6.23 3.29 4.51 M l 3.76 15.49 3,8. 3:1'1 0.34 3.56 79.1 3 1906 1.60 1.72 1. 19 0.39 3.46 0.2 1 0,48 8.25 0.26 0.98 14.-48 7.0 1 40.01
1.38 8,90 9,27 2.24 4.78 2.8 5 1. 15 1.49 3.0 1 2.34 3.90 7.43 5,29 52.64 1.07 12.30 4.61 3.47 1.01 1,75 0.50 1.02 12.86 7.90 8.59 1.08 0.14 54"
1939 4.82 11..83 16.69 5.00 0•• 2 1.26 0.49 0.92 2•• • 3.95 2.37 0.60 52.04 1.08 1, 16 6.73 8.67 2.05 0.04 0.00 0.00 0.16 1.36 1.32 1.49 0.49 23.4f
1940 1.60 2.59 6.64 0,89 1,29 0.66 2.10 6.45 5,07 6." 4.00 1,74 41.12 I." 0.52 4.31 4.74 5.00 1,50 0,25 0.64 0.00 3,5 0 8.88 0.79 12.38 58JI

1941 2.15 1.76 0.34 1,92 1.67 5•• • 2.00 4,42 10,9 5 6.77 1.81 0.06 37.7 4 1910 5.02 3.98 0.51 0.29 0.62 0,63 0.56 5.96 2.92 0.94 2.74 2.19 2U

1942 0.47 0.62 4,76 1. 11 2.76 2.00 0.92 0.96 4.00 1.58 2.51l 5.64 27.61 1.11 2.64 9.11 11..83 !>.54 2.71 0.10 0.76 2.13 2. 16 3.88 0045 3.25 4'"
1.43 20.42 1.62 6.30 1.54 2.67 5•• 0 1.03 4.46 1.87 2.24 1.18 2.97 54.40 1912 0.41 3•• • 1.06 0..61 0.46 0.75 1.23 1.92 0.46 1,97 0. 16 1.22 lU I

1944 1,94 12.42 6.64 0.58 2.59 2. 53 2.88 1.6 1 2.95 1,87 1.48 10.49 47.88 1913 4,85 3.58 0.60 0.10 7.71 3,10 0.21 1.98 0.71 2.87 11..38 1.79 58••
1945 2.09 1.82 5.06 12. 21 1.12 2.25 2.78 1,91 3.20 4.13 5. 12 6.41 48.70 1914 4.42 1.40 3.93 1,39 2.96 2,59 7.82 5.98 3.81 0,75 4.66 9.53 49.11

1946 28.71 16.63 0.64 1.n 0.68 1.12 0,79 2.39 0.92 3.38 3.74 12.04 72.44 1915 0,11 1.63 2.01 6.03 0.87 2.60 3.49 1.90 2.06 7. 15 32.49 13.45 75.1I

1.47 2,47 0.71 5.85 1.69 2.07 0.43 0.89 5.75 3.98 0.87 5.96 1.'14 30.41 1918 16.16 1.08 14.02 3.23 3.59 0.0 3 0.02 0.82 1.55 5.85 1.51 18.60 6Ut

1948 3.39 3,98 4,8 7 5.02 3.63 2.64 1.45 2.10 1.61 0.27 7,08 6.5. 42,83 1917 10.57 7.14 18.96 7. 33 8.96 0.51l 0.54 0.35 0.69 3.69 0.63 6.50 61.t1

1949 23.58 5.67 1.2 1 0.28 0.91 1.66 0.89 0.10 0.29 5.49 6.56 11.27 58.10 1.,9 17.06 21,72 11.02 9.08 1.19 2.35 3.93 2.49 1.41 1.25 10.7 9 0.42 82.11

1950 ..... 5.5 0 0.85 4.64 1.31 0.6 3 2.94 4,53 1.78 1,32 11.77 3,08 47,79 1919 0,68 0.02 3.79 0.27 1.73 0.82 1.41 4.45 2.22 4.94 4.27 3. 17 37.21

16.64 0.82 2.18 2.66 1.11 4. " 2.91 12,48 7.76 5,53 84.60 1920 6.0'7 1.53 6.93 1.10 4.15 1.19 0.76 1.73 0.5. 4.08 1.03 11.41 43.11
1951 8.89 19.73
1952 13.11 0.36 5.29 0. 14 1,27 0.49 4. 18 0,70 1.83 2.36 2.9 1 0.53 33. 19 1921 16,61 2,65 5,09 1.05 3.67 0.59 1.17 0. 54 7.34 1.38 2.48 40.11

1953 0.9 0 5.64 6.64 0.94 1,82 1.25 0.31 1.04 1,45 1.24 2.93 2.77 28.91 1922 8.73 5.93 3.57 1.77 0.44 0.84 0.29 0.91 2.20 1.93 2.6. 3.04 30.301

1954 2.76 5.16 4.92 0.88 0.61 0..12 0,71 4.23 1.24 1.12 8046 4.06 34.17 1923 19.60 13.14 11.27 17. 29 1.1 3 0.42 0.57 2.83 5.72 0, 17 1.12 10. 0'7 63.U

1955 4.81 12.68 • •72 1.74 3.78 1.21 1.47 1.01 3.23 2.4 2 6••6 9.59 58.62 1924 0.31 0.6. 10•• 3 15.77 5.15 2.23 1.12 0.69 1..75 7.73 6.... 4.2 3 55.U

3.99 6.11 2.23 0.66 1,88 10.08 0.45 6.9 2 19.82 2.6. '12.61 1925 4.87 1.99 5.98 0.38 1.32 1,11 2. 17 1,32 0.80 3,95 1.40 0.40 25.61
1956 10.37 7.24
1957 9.40 1.47 1.04 4.88 5.37 1.20 1.15 6.53 4,43 4.13 4.98 5.67 48.2 5 1. 26 3.33 0.43 0,6. 1. ... 1.54 2.35 0.69 8.05 0.7 0 6.9 1 1,23 8, 13 35.9

1. 56 0.3 7 1,63 12. 18 0.... 2.48 1.75 1.75 6.16 0,5. 3.13 3. 52 1.79 37,89 1921 1.42 0.26 8.56 7.25 0.20 0.46 0.25 1.33 9.6 0 1.19 0.66 40.52 70'"
1. 5. 11.7 2 2.85 1.68 1,63 2.20 0.45 1.18 7.51l 2.46 1.59 12. 14 1.20 45.69 1. 28 0.32 0.80 0,88 1.35 2,23 2.95 1.88 0.50 1.81 3.96 1,47 1.59 10.5'
, . 60 4.86 0.53 2.94 2.30 2.12 0.59 0.57 3.41 2.00 3. 54 1.74 3.43 28.03 1929 6.3 3 5.79 2.11 1.18 1.29 0..47 2.61 1.02 1.66 4..16 16.61 6.20 49Al

1.28 2.52 1,15 0. 96 1.27 • •23 4. 14 11.31 39.95 1930 3.65 1.21 8.90 1,41 0,58 0.40 0.88 7.13 4,91 5.97 4.22 0.17 Si.41
1961 1.66 0,. 6 1.84 3.63
1962 7. 39 1.97 7.0 2 4.07 3.62 1.04 1.24 1,00 5.55 1.14 0.21 2.38 36.63 1931 0.1 2 0.03 2. 16 2,33 4.09 1.22 3.94 0, 29 5.52 -4.65 0.58 0,63 25.55
1983 3•• 0 1.56 6.59 20.44 5.10 1.37 3.« 2.71 3.58 1,94 1.70 2.97 55.29 1932 12.26 6. 16 2.30 1. 38 0.57 1.04 0.17 1.65 3.88 1.45 5.71 8.31 ".-
1964 3.37 I." 13.56 2. 16 1.88 2.62 0.62 1,15 2.08 0•• 3 2.80 6.22 38.2 8 1933 7,25 5.66 4.10 6.40 2. 10 0.52 0.03 1.23 0.24 3.06 6.29 1.28 38.11

1985 7.36 4.99 4.50 6.80 14.03 0.85 1.58 2.24 5. 13 2. 19 7. 17 5.55 62.4 1 1934 6.08 1.02 2..52 4.3 1 5.31 2.03 1.34 2.56 2.13 2•• 4 4.18 4.06 58'"

2.71 0.60 2.46 3,69 5.5 1 3.84 8.10 • •06 49.60 1935 3,73 2. 17 16.46 2.95 1.... 2.19 1.35 2.26 9,36 '1.80 7. 45 2.95 80.11
1966 3.62 6.62 1,22 2.17

1.35 5.60 4.89 3.23 2.83 0.20 1. 14 1.49 6.02 3.35 8.53 1.79 2.-40 41.4l

Tota l 476.34 376.59 416.65 261.69 173.41 118.41 137, 11 266.74 244. 11 280.87 381. 66 378.46 3466.95 1937 13. 16 10.02 7. 15 2.92 4.02 0.20 6.89 6.64 1. 20 4.40 0.39 2.08
1938 10.75 12.37 1.10 4.32 4.03 1.60 1.27 1.34 1. 36 2,79 6.08 ...0 50.11

Mean 6.27 4,6 . 5.41 3.44 2.28 1.56 1.80 3.5 1 3. 17 3,70 5,02 4.98 46.23 1939 4.46 16.00 17.80 10.20 0.52 1.26 0.38 0.76 2.41 6.57 1.74 0.82 62.12

Max. 28.71 20,04 20.02 20..44 14.03 6,61 6.06 15.49 J3.82 12.48 19.8 2 25.7 1 87.83 1940 2.65 5.39 6.87 1.68 1.37 0,77 1.93 6.33 3.31 8.22 5.0 1 2.62 46.15

Min. 0,03 0.12 0,20 0.14 0.26 0.02 0.22 0.10 0.18 0. 18 0,2 0 0.06 19, 97 1941 2.22 1.05 0.64 2.12 1. 11 1.75 2.64 3.00 11.97 5,.6 1.32 0.94 54."
1942 0. 36 0.58 3.96 0.60 1.90 1.62 0,60 0.45 2,80 . 4.44 4.23 3. 56 24.iIl
1943 17.98 5,27 6.60 1,98 5.65 1.94 0.77 0.94 0.33 1,68 0.34 1.68 45.16

Station No. 18.0 - MOAULA 1. « ... 0 9.6• 2.74 0.57 4.6 4 2.65 0.28 0,68 0.56 1.89 0.92 12.4 5 36.11
1945 1.113 4,54 1,80 18,71 4.74 1.68 1.89 2.25 0.8 7 2. 58 2.... 12.59 55.12

1920 5.23 1.08 6.04 1.64 2.90 2.3 1 0.17 1,25 0.28 2.08 0.96 9,06 33.78 1946 17.53 23,13 0.70 0.53 0,42 1.21 0.50 1,66 0•• 9 7.71 6.27 15.29 '11.8'
,.21 16. 16 2.84 2.43 2.06 3.97 0.00 0.20 1.45 0.35 4.28 1.51 1.63 36.90 194'1 2.15 1.40 6.41 1.64 1.11 0.82 1.77 2.73 5.45 0. 18 3.21 2.27 29.S4
1922 5.66 7.36 2.55 2,55 0.19 0.41 0. 10 0,63 2.07 2.68 4.1 5 1,80 30.17 1948 3.10 5.35 3.17 5.94 6,27 2..52 1.26 1.07 1.9. 0.47 6.96 6. 59 44.'
1923 20.62 14.116 1l .09 18. 11 1..99 0,24 0.45 2.62 3.70 0." 0•• 6 11.76 86,49 1949 30. 16 6.55 1.41 0.1. 1.44 2.02 0.28 0.34 0.5 5 2.94 5.58 8.1 5 59.8\
1924 0. 21 0.46 14.61 11.71 3..15 1.27 0.90 1.04 1.95 6. 17 7.09 4.80 53.36 1950 14.55 5.81 0.17 3.41 0.44 1.38 1.51 8.35 1.42 1..51 15.30 2. 15
1925 4.57 2.78 7.06 0.2 3 0.90 1. 10 1.47 1.05 0.65 2.72 l AO 0.18 24.31

1951 15.46 21..5 20.53 2.89 2.07 3.51 0.69 4.50 1.75 19.64 3.3 0 4.76 l00. OS
1926 1.86 0.90 0.44 1.73 1.97 2.32 0.45 10.46 1,39 6.a. 1.50 7. 49 37,4 0 1952 17,00 1.13 5.09 0. 28 1.06 Trace 2.54 0.03 0.62 2.33 4,87 0. 11 33.1NI
1927 1.53 0.32 9.98 9.64 0.00 0.78 0.28 1.75 • •1. 1.77 0.87 43.32 79.63 1953 0. 78 4, 13 11.45 1.57 0.84 1.39 0.03 0.6t 1.16 0.94 2.54 5.07
1. 28 0.21 0.71 0.84 1.42 2.64 I." 4.53 2.45 2.96 5.72 2049 0.55 25.4 1 19... 4.11 9.58 6.87 1.54 1.69 0.27 0. 10 2.07 1.35 0.94 12.58 3.43 44.51
1. 2. 6.05 5.92 2.20 2.30 0.00 0. 30 3.88 0.36 1.24 4.90 16.26 8.69 52.07 1955 3•• 1 17.70 9,81 1.28 0.50 0.48 0.97 0.71 2.63 2.55 9.56 11.58 60.45
1930 7.24 0.5. 9.90 2.73 0.46 0.8 0 0.73 6.90 5.32 6.94 3.66 0,07 45.36

1931 0.20 0.0 0 2.06 2.« 3,96 1,46 4.63 0.44 7.04 5.97 0.90 0.70 29,80
1932 13.97 7.58 2.77 2.61 0.55 1..50 0,34 2.0'7 3.99 1.9 0 5.37 8.54 51.19
1. 35 10.90 5.74 4.31 8.41 2047 0.48 0.1 3 1.55 0,20 3.24 6.74 1.14 45.3 1
1934 6.48 1. 15 3.19 4.71 3.43 2.32 1.65 2.... 2.31 4.28 3.86 4.09 40.01
1935 4.'10 3.12 14.26 4.37 1.86 1.44 1042 3,95 12.37 10.63 8.95 4. 11 72,18

1936 5.16 4.61 4.67 3. 18 0.56 1.10 1.63 7.96 3,92 6.53 3.47 2.70 45,49
1937 15.69 11,66 7.07 3.08 5.27 0.3 7 3.98 11.70 2.43 6.71 0.54 3.11 71.60
1938 11.62 10.0 5 0.99 4,35 5.07 1.71 1.50 2.30 1.07 3.08 6,3. 2.63 51.42
1939 4.18 20.02 21.43 11.04 0..55 0.87 0.4 5 0.89 5,70 5.64 2.21 0.43 74.00
1940 2.2 1 3.95 7.53 1.93 3.07 0.63 2.24 7.47 4, 53 8.94 4.25 4.45 51.10

1941 4.15 2.43 0.5. 2.51 1..23 2.33 2.44 2.16 12.62 7.7 3 1.38 0. 10 39,67
1942 0. 32 1.00 4.25 0.40 1.9 1 1.77 0.40 0, 00 1.91 3.5 0 3.46 5,76 24.68
1943 16.10 3.0 0 5.50 2.00 2..50 2..50 0,83 1.50 0.72 1. 15 0.64 2.24 38.48
1944 1.10 6.00 2.95 0.60 4.46 2.11 0.52 0.92 1.05 2.3. 0.88 13.96
1945 2.37 5.5 3 1.58 19,03 3.85 1.87 2.80 3.80 2.4 1 2.73 2.80 11.55 59.92

1946 23.47 16.96 0.41 0.81 0.61 0.93 0,57 2. 11 0.96 6.02 8.54 14.11 75.50
1947 2.41 1.61 7.31 1,99 1.38 1.01 1.46 3.29 4,90 0.19 3.37 2. 18 31. 10
1948 3.69 4.43 4,12 7.26 6.00 3.69 1.16 1.22 2.84 0.42 6.31 0.64 41.46
1949 31.73 7.00 1,42 0. 17 2.04 2.23 0.40 0,40 0,48 4.05 8.65 9,60 68.17
1950 16.00 8.60 1.00 4.74 0.60 1.40 2.40 4.31 1,40 1.80 19.20 1.70 63. 15

1951 16.40 15.20 25.70 3.10 2.10 3.25 0.50 4,50 2.3 2 19,58 4.35 8.60 105.60
1952 11.93 1.63 5.50 0.35 0.90 0.03 2.75 0.23 1.04 4. 20 4.60 0.20 31,54
1953 0.56 3.60 13.50 1.70 0.00 1.0. 0.00 0. 29 1, 15 0.6 1 2.65 5.76 30.91
1. 54 4,60 7.40 4.57 1,66 2. 10 0.22 0.20 1.14 1.14 1.00 10.06 3.75 37.84
1955 6.35 18,55 12.02 0.65 0. 40 0.95 0.70 0,52 1.55 2.81 11045 B.50 64.55

1956 12.75 6.50 3.50 4. 10 2.00 0.00 2.20 5.68 0.60 4.80 21.00 0.95 64.08
1957 10.50 0.42 0.00 3,23 3.63 1.90 0.4. 5.00 3.47 3.48 4. 18 0.09 38.29
1958 0.15 4. 27 12.48 0.65 0.65 1.29 1•• 5 11.48 0.18 1.11 1.47 6. 14 42.02
1959 14.20 4.22 1.67 2.40 1.02 0.12 4,05 3.98 2.38 11. 10 7.88 0.50 53.50
1960 0.00 1.55 0.20 1.43 3..18 0.00 0.17 1,19 1.63 2,56 0..40 2.02 \4.33

1961 1.54 0.50 '.00 1.98 0.d7 0.66 1.42 0.26 0•• 0 7.65 0..60 11.15 29.31
1902 5.43 4.02 9.60 5.67 1. 18 1.46 0.46 0•• 2 3.45 2.74 0.18 1.76 35.87
1963 2.81 0.68 6.54 21.33 1.94 0.35 2.06 0.82 3. 10 0.45 5.22 1.97 45.27
1964 2.60 1.1 0 • •53 1.91 1.90 1..70 0.45 0.72 0.74 0,30 3.66 3. 14 27.51
1965 3.00 3.84 3.50 7.1 0 6.40 1,67 1.65 0.48 5,10 2.55 13.50 2.20 &0. 99

1968 1.80 7.10 0,45 5.10 1.4 0 0.00 1.33 2.50 4.64 3,10 13. 15 5.30 46.07

Total 341.00 245.14 272.11 201,51 99. 21 57,4. 64.27 130,24 135.04 199, 18 241.5 3 245.29 2232.61

Mt'an 7.26 5,2 2 5.79 4.29 a.n 1.22 1.37 2,77 2. 87 4, 24 5. 14 5.22 47.51
Ma>. 20.02 25.70 21,33 6.40 3,69 4.63 11.70 12.62 19,58 21.00 43,32 64.55
Min. 0.00 0.00 (;.00 0. 17 0.00 0.00 0.00 0.00 0.18 0,0 9 0.18 0. 07 14.33

Station No. 27.2-HONAUNAU FOREST 1
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JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

1956 11. 12
1951 12.38
1958 0.18
1959 14.20
19liO 5.00
19lil 2,35
1962 6, 17
1963 3,35
1964 3,97
1965 4,23
1966 2,30

7.11 4. 11 3.39 2,71
1,98 1.00 3,15 3.18
1,86 12.96 1,13 1. 19
5.06 2.0 5 3.00 1.89
1.15 3,5 5 1.48 3.11

0.86 1.4 1 2.09 1.22
3.63 11. 17 3.93 5.30
1,09 0,03 22. 75 13,4 8
1.50 9,88 1.04 2.38
6, 13 4,42 4.98 15.19

9,33 0.63 6. 04 1.49

0.02
1.42
1. 39
0.15
1.46
0,5 0
0,92
0.62
2,70
1.5 0

Ol16

2.40 6.35
0.55 5.44
2.21 12.74
3,63 7,49
2.00 1. 57

1,88 0.34
0,41 1,23
2.3 1 1.10
0.95 0,95
1,55 0,74

1.44 2.10

0.73 4.64 22.43 2.35
3.3 5 4.08 2.78 7. 12
0.26 1.2 1 2,94 2, 15
3. 13 1.12 16,09 0.67
1.56 4.12 1,29 2.06

1,28 U.82 4,4 1 12.94
4. 53 2.72 0,16 2.15
3,64 0.99 3.23 3,68
1,35 0.44 4.24 4.70
5. 10 5.94 15. 39 3,67

6.44 3.9 2 14.93 5.32

67.36
46.4 3
40.22
58.48
28.35
41.10
42.32
55.2 7
34.10
69 .04

54.1 0

1956
1957
1958
1959
1960

1961
1962
1963
1964
1965

1966

4. 33
1.59
0,07
6,50
0,77

1,85
2.00
6,59
1.29
2.68
2.73

2.08
2.24
1.00
3.34
2.00
1,78
1.32
1. 14
0.40
2.93

3.89

0,66
5.55
l ,2U
2.47
3,34
2,02
2.20
7,69
3.06

2.9 1

3.19
2.42
1.35
6.20
3,00

2.34
1.89
6.70
7.45
5.34

5.00

2,93
3.25
5.82
4,83
3,99

3.20
7.48
6.93
1.74
9.66

2.10

2.68
1.89
5.66
2.10
6.23

3.45
4, 02
7.95
2.56
9,4 8

1.53

3.65 2. 16
3.01 4,60
5,79 7.27
4,01 6,04
1.18 3.73
2.95 3.69
4,96 2.02
3,2t! 6. 75
3.24 5.34
8.34 10.81

5.91 4.06

2.46 1.41
2,61 3.34
3.91 2,79
2.31 2.08
4,26 1.78

5,02 14.88
6,58 3.59
2,35 1. 12
2,2 1 5.73
7.61 4,09
8,23 7,97

3. 13
2,83
1.95
1.36
0.47
2,97
2. 14
1,00
2,09
8.27
3.16

0, 58
2.98
1.25
1.03
2,06

1.09
2.46
1.19
7.13
1.24.
2. 16

31,62
42.4 1
41.00
31.94
46.56
40.48
47.18
46,87
73.5 7

49.65

Tota l 468,54 402.24 432,46 262. 16 11'9,67 86,47 102. 25 218, 16 186.28 276.32 419.24 378 ,23 3382.1 5 Tota l 62 . :lO 61,7 8 101, 51 101.34 139.52 150.28 130.46 136.92 126. 11 112.84 79.2 1 57,51 1236.84

Mean 6.25 5.36 5.77 3. 50 2.40
Max. 30,16 23,13 20,91 22.7 5 15.19
Min, 0. 11 0.02 0.60 0.10 0.04

1, 15
5,15
0,00

1,36 2.91 2.52
7.82 1?-.7ol. 11.97
0.00 0..00 0.04

3,68 5.59 5,04
18,84 32,49 40.52
0,17 0.1 2 0. 14

45.70
100. 03
14.24

Mean
Max ,
Min.

2.15
6,SSI
0,06

2,34
6.56
0,06

3.63
6.43
0.47

3.49
8.4 1
1,04

4.81
9,66
0.54

5.18
13.71
0.96

4.50
8 ,73
0,90

4. 72
10.81
0. 81

4,35
10,07
1,54

3,89
14.88
1.20

2.73
8.27
0.47

1,98
7,1 3
0.11

44.17
73.5 7
20.37

Sialion No. 24.1- OPIHIHALE 2 Station No. 28.0 128.1)- NAPOOPOO

49.74 33,72 51. 20 44.60 51,97 48, 61 57.55 49.49 46.04 52. 59

56.51 57.29 70.9 4. 64.45 83 .78 86. 75 80,02 81.79 99.07 86 .33

45.30 29.58 49,3 7 61,75 50.29 64.48 65.80 50,94 49.82

Slation No. 25.7 - PAHOEHOE RANCH

49.77
31,25
61.21
25.63
32,73
40. 95
17.44
31.01
18.59

36.76
15.37
31,8 7
46.26
49.68
34, 12
52.6':'
47.66
2(;.80
43.4 0
31.36
25.20
39.06
26.50
33.95
25.52
49.08
25. 16
44.55
33.65
29.23
37.68
31.62
41,40
35,67

38.42
35,47
34,52

42. 13

35.64
42.31
39.46
40,06
41.81

4G.fl9
37, 18
43,75
36,0 1
45. 17
63,26
42.08
37.78
36.49
46.49
56,1 5
30,37
32,24
47.1l
29 ,15

37,67
48,10
46, 88
47.30

37.75

0.59 3.45
1.99 3.50
2.3 5 0.00
0,55 2.80
1.30 1.3 0

4.7 8 3.70
2,00 0,55
0.25 2.40
0.10 9.2 0
0. 10 0,85
2, 15 2.55
0.60 1.80
4. 08 0.0 0
2.33 11,14
5.24 3.89
1.80 2,40
1.50 2.25
5. 10 0,0 7
0.79 1,65
0.76 2.7 7
0.89 6,87
1.06 i.ie
0.92 4.93
1.65 2,7 4
2.22 2.07
0.7 5 2.35
3.31 12,70
1.94 1.24
3.91 4.62
2.05 0,65
3.02 0,62
1.54 3.07
1,77 0,05
1.66 2.10
2,75 O,OB

1,98 1.25
0.42 1.50
0.70 0.5 1
3.34 0,3 1
2.78 0,89

0.72 0.35
1, 18 3,52
1.84 1, 38
0.88 2.1 1
2.91 2.13
1.06 6,8 1
2.07 3.10
3,40 2,29
2,00 1. 96
5,71 3, 18

4.80 1.09
3. 10 1.53
0,98 3,52
2, 14 2,89
2,79 5,27

6,4 8 2,07
2,3 5 1.76
1.32 2,24
5,5 1 2,72
0,33 2.44

2,33 2.58
1.67 1. 10
2,54 5,34
5.05 0. 18
3.M6 0.56

2. 22 2.60 38 .25
6,48 12.70 (J3, 2f1
0,10 0.00 15.37

5.2 7 5.00
6. 51 1.91
3,12 4.03
9. 29 1.79

3.80 7.09

4, 10 3.54
9,6 0 10,69
0.3 0 0.00

3.62 0.57
5.11 5.90
5.20 0.90
4.80 4.17
5.90 1.40
2.35 3.85
6. 17 1.46
0.70 0,00
2.77 1,00
3.68 1,90

3.94 3.50
0,70 0.78
0. 30 4.64
6.29 0, 00
5,2 5 4,58

2,52 3,09
9.60 10.49
6.53 4,78
2,10 1.48
7,39 4.46

1,1 2 2.68
2. 39 2.43
1, 57 2.96
2, 10 1.51
5.38 5.65
1, 36 2,33
4..48 6.05
1.32 1.94
5,10 4.37
2,80 5.34
2.72 1.19
2.19 1.69
6.43 0,50
7.67 2,98
2. 18 10.69
5.08 2.84
3. 17 4,32
3.30 5.80
8. 42 5.21
4.06 3,53

7.67 5.36
4.48 7.99
4.94 2.83
3.84 3,19
4,58 3,93

6.82 5.3 1
3.43 2.57
3,6 3 3.92
1.06 3.45
1.83 2.20
5.2 1 6,4 7
3.91 3. 18
4.69 3.63
3.99 3.20
5, 14 1.54

3.45 4.62
2.58 3.37
2,52 3.2 1
1, 83 2.42
5,54 3.04

4,03
7.32
1,26

3.50 5.16 2.53
1,20 2,56 5.66
5.53 1,80 8 .39
3,00 1,97 4,36
3,22 1,60 4,55
5.33 5.0.4 4.35
1.19 Z.82 3.24
3,10 2.10 1.79
1,90 2.68 2.38

3,37 1.98 4,05
2.57 2.00 2,72
3,57 6,48 3,45
2.97 0,42 1'.32
6,18 16,65 3,24

2,0 2 5. 18 3,30
3.69 5,05 5.11
0.70 4.50 5.06
3,09 5,14 2.43
4,70 4,09 2,28

1.85 1.9 6 2.60
2.01 2.96 4. 60
2,37 2.79 3.03
2,71 2,03 2.15
1.95 2,71 4.10

6.45 4.42 3.62
3.7 2 2,40 2.48
5,00 3,00 4.66
5.42 2.23 5,15
3.50 1.07 2.19
2. 15 5,52 3.86
1. 35 4.2 5 3,17
5,51 1.75 3,82
7.32 5,77 4,75
3.23 4.05 1. 26
1,20 4.30 2,49
3,73 3.36 2,68
4.70 3.07 4.70
5.56 5,7 1 2,39
4,07 2. 17 5,79

3.48 2.85 2.6 1
3,54 2,89 8,69
5,6 1 3,24 4. 23
6,65 1,57 3. 11
5.61 5.35 5.19

3.69 2.94 2.14
3.14 4, 15 4.88
2.76 8.88 4.5 5
4,01 3.82 3,52
3,3 5 4.82 2,62
5,05 8.5 1 4. 11
3,76 3,93 1.42
4.06 3,17 2.56
4.00 4.46 4.11
5.15 7,32 5,53
2.99 5.79 4.71
1.67 2.4.4 2.74
1.9 1 3.73 6,22
1.89 5.05 6.24
2,92 0,73 2,53

4.20
3.77 4, 11 3.92
6.38 5.58 5.69
4.92 3, 15 7,93
5.42 2,63 8. 28

1.97 2.93 4. 11

3.64 3.86
6,65 16,65
1, 19 0.42

2,87 3.32
2.70 5. 12
1.66 2. 18
1,76 3.83
3,44 1.19
6.96 4.9 1
3.68 2,4 2
4.58 4.{il
1,53 2.21
2,46 2,8 1
6. 14 3.'19
5,77 4,60
3.28 3,63
2,88 4.27
1.20 5,62
1.63 2.35
4,80 6. 13
3.17 4.1 6
1.45 3,71
2.81 3.35
1.13 3,88
4.7 0 8,63
1.93 3. 19
6. 71 4, 11
5.00 1.28
4.39 4.43

0,91 1.92

1. 11 12. 14
2.87 4,4 8
10,50 5.79
0.90 4,92
2,06 2.40
2.25 2.90
0.87 2. 17
1. 10 6.50
0,00 0, 10

2.31 1.82
1. 13 1.98
2,95 5,46
1.89 5, 11
1.47 1.9 3
2.94 2.54
0,87 9, 16
4.93 2. 10
5.49 2,00
1.80 5.20
1.85 3. 15
3,56 0. 58
3.48 5.00
4.04 3.20
2.22 3,57

0.35 1. 14
7.04 3, 17
1,65 1,33
4.1 2 2.22
1.44 1,87
3,10 2.95
4.29 6.35
3.33 1,94
0.82 4,80
2,21 3,5 1

0,68 2.9 0
1.67 4,59
1,76 3,45

1.60 8,42

1.31 2.88
1.79 4.39
0.57 G.07
4.35 5.8 1
2.18 3,78

3.34 2, 17
0.35 3.98
3.09 1.63
1.72 3.98
2. 17 2.63

4. 02 10.71
2.91 3.9 1
4, 90 3,07
0.54 2.70
5.01 2,03

3.26 3.58
0.72 1.53
0.24 5.73
2.21 0.71
2,92 2,86

1.53 8, 44
0,44 1.95
1.66 2,75
0.33 6.97
1,74 2,46

3.24 1,42

0.47 6.85
1,1:15 0.56
10. 15 4.63
0.00 0.28
0.25 1.17
4.70 2.20
1. 15 2.55
2.00 1.00
0.00 0.00

1.50 8.04
0,34 0.75
0,00 I, G5
1.45 2.50

0.75
0.20 2.00
2.24 1.56
7,68 2.73
1.23 1.40
0,89 3.25

1.37 0.61
0.89 0.53
2,44 5.49
3,08 1.07
0,22 3.59
0,15 1.61
0,40 1.86
1,97 0.86
2.25 1,03
1.20 1.34
0,91 2.52
4.41 3,64
2.67 3.05
0,62 1.88
1.00 1,40

8.80 3.63
1,97 1.98
2.32 3.49

1901
1902 1.51
1903 3.6 2
1904 2.10
1905 0,30

1906 2.80
1907 4.00
1908 0. 10
1909 0.35
1910 5,00

1911 3,55
1912 0.00
1913 2.09
1914 4,R4
1915 0.00

1916 6. 13
1917 1.15
1918 3,48
1919 0.0 0
1920 5.61

1921 6..l1
1922 3.04
1923 4.,10
1924 0.22
1925 0.27

1926 0.99
1927 1.47
1928 0.25
1929 2.93
1930 10,20
1931 0.07
1932 1. 13
1933 1.00
1934 1.03
1935 3.31
1936 3.27
1937 6.08
1938 0.72
1939
1940 2.63
19H 0.59
1942 0,06
1943 3.16
1944 0,52
1945 0.28
1946 6.31
1947 0.32
1948 5.80
1949 5.16
1950 6. 73
1951 2,9 2
1952 7.52
1953 0,05
1954 1.64
1955 2,73

1956 8.27
1957 3,78
1958 0.00
1959 12.37
1960 0.83
1961 1.73
1962 3.18
1963 4.03
1964 1,61
1965 1,64

1966 5.04

Mf'an 2,85 2.05 2,94 2,88 3,73
Max, 12,37 10.45 10.71 10.50 12.14
Min. 0,00 0.00 0. 00 0.00 0. 10

T ota l 131.38 187,98 184.63 239.29 236.53 246,78 257.9 4. 266.49 229,9 1 144,04 168.69 2409,5045.57
66.33
32.21

49,6 4
45.43

38,05

36.77
55,02
46.99
58.31
56.44
56.07
54 .B8
49.92
49.20
43.26
45,69
51,24
43 ,88
46.Bl
54,72

58.71

47.74
62 .65
34.60

50.62
58.17
36, 77

51.66
62.65
40.25
36.56
49.7 3
34.60
56.08
37.85
54.71
59. 02
50,23
39,48

52.19
41.'14

66.33
32.2 1
35,66
52,77
35.89

51.25
39,93

572 ,82

546.79

809,88

54.34 37,97

2.55 2.97
4.69 8041
0.86 0,63

0.86 2. 15
1,28 0.82
2.66 5.36
2,30 0.73
2,83 4.39
4.09 1.77
0.98 1.96
2.17 4.46
2.59 0,66
2 ,'77 1,04
4.69 1.50

2.64 0.63
3.0 2 7.62
1.58 1.08
1.23 4.B5
4.00 2,94

3.05 8.4 1
Dis contln ue-d

1.49 5,35
14.89 1.0 0
3.54 1.6 3
0.38 2.25
4.77 1,53
1.33 5,43
9.38 2,33
1.76 3,13
2.05 1.61
3.60 9.49
7.47 1.97

3.68 2.25

4,53 3.16
14, 89 9.49
0,38 1,00

0.4.9 3,64
1.71 3.76
1.79 3,97

10.38 3. 10
1. 51 1.97
0.62 3.62
6,90 3.26
1,06 4.77

2.70 2.66
1,95 1.64
0.60
1.80 9,60
4,23 1,17

3.63 2.G5

39.37 46.4 1

43,34 50.57

2.81 3,57
10.38 9.60
0,49 1.64

4,38
7.02
1.4 1

3.0 2
3,87
5.u5
4, 56
3,28
3,64
1.44
3.67

8.36
2.98
2.42
2,61
2.93

1.93

3.56
6,36
1.44

3.84
5,60
2.21

4.12
6.66
2.44

5.80 5.60 3.00
3.80 2.57 3.6 8
3.6 3 2.21 4.2 1
5.90 3.12 4.81
3.00 3.75 3.70
2.54 3.08 5.98
4. 63 3,80 7.0 2
2.44 3.05 1,90
1,81 5.18 1.41
5,09 4. 18 4. 13
6.66 4.67 1,96

3.19 4.83 2.79

6.74
4.59 4.01 4.48
3,83 2.49 5.71
2.91 8.43 2.84
8.58 3.08 6.37
2,63 7.65 11.01

5.77 9.99 7. 36
4.59 6.50 4.06
4,16 4.31 4.13
2.41 5.42 3,45
6.04 3,28 3, 26

4.73 11,27 4.3 1
4.28 9.0 1 4,98
4.60 3.8 1 3.77
4..83 2.97 2. 17
6,75 3,78 4..56

4..00 7.30 5.30
7.09 5.77 1.83

4.81 5.83 4.80
8.59 11,27 11,01
2,4 1 2.49 1.83

4,92
5.50
3,48
5.61
7.57
1.63
4,62
4.48
6.10
7.15
4.49

2.00

4.79
7, 57
1.63

4.69
6, 28
3, 30
6.06
6, 56
6.04
6. 16
4, 01
5.82
4,3 2

4,44
3.75
2,73
2.04
5.56
3,75
5,51

4,52 3.36 2,25
3,0 1 5.39 3.69
6,10 5.03 3.53

5.65 5, 16 2.91
2.89 3, 17 1.53
4.52 5.74 1, 51
9,31 6,87 2.92
1,14 2,69 2,64

5,79 5.67 4,53
4.84 2,76 3.47
3,52 1.5 7 6,26
5.04 5, 17 3.1 7
4.78 3.99 6.64

2.77 3,23 5,89

1,71
6.56
2.04

4.97
2.47
4,07
3.34
3,06
5.13
4.13
3.5 1
7.46
3.68
4.32
2.47

2.14
4, 15
6. 01
7,36
5,45

2.14
6. 59
7.40
4,89
3.97

4.2 8
5, 15
6.92
6,0 1
3,44
6, 19
5, 06

5. 10
7.';0
2.14

4,58 4, 05
7.05 7.46
2,37 2,41

5.78 6,37
3.57 6, 11

8.31 1,88
2.76 2.61
4.98 3.91
4. 70 2,53
2,1:12 4.66

4.60 3.78
7.23 4.21
8.26 4.87
1.68 3,70
4.65 3.26

2.41 2.34

4.93

1,77

2,75
6.99
4.2 3
1,91
6.19
5.29
3,70
4,6 3
6, 18
2.9 1
5,04
2.53
8.22
5. 16
5.46
1,77
5.76

Stallon No. 25.0 - PAHOEHOE

Station No. 27.0 - HONAUNAU

4. 10 4.56 2.71
5.40 3.75 5,72
1,92 3,41 3,48
4.82 0,96 4.09
2,41 2.60 3,47
2.20 1,67 2.37
4.34 4,20 7.02
5,47 2.80 5.67
5.9 1 8.4 5 7,0 5
8.65 4,94 3.68
2. 18 4.55 5.40

3.80 2.71 4,31

3.10 5.61
5.99 2.95
3.73 4.10
1.84 1,89
3.86 4. 12
3,90 2.01
1,70 2,78
6.93 2.48
5,84 4.9 4
3.76 4.07

3,39 2.92
4. :)7 1.21
5,40 1.99
5.11 5. 51
3.49 9.07

3.9 1 4.73
4.4 2 4.07

4.27 3.72
5.9 1 8.4 5
1.92 0,96

4. 17 3.79
6,93 9,07
1,70 1.21

3,80 4,26 4,75 3.8 7 4.61 4,70 3.64
7. 19 7,27 8.3 1 4.87 6. 10 7.57 6.64
1.64 1.2 1 2.41 I .B8 1. 14 2.G9 1,5 1

0.58 2, 12
2.45 6,16
4,20 4.12
6.34 1,60
5.16 0.95

4.00 '1.63
9.45 2,12
4.13 4.29
2. 10 4,3 4
3.43 2.03
1,33 0.71
0,12 5.00
3.45 1, 33
0,67 6,26
0.B3 4.84

7.56 2,80
0.77 0.99

3.33 3.37
0,45 6.26
0.12 0.71

2.69 3.40 2.89 2.03
1.07 4.96 3,12 3. 08
8,93 3.99 4,77 6.69
5.39 1, 14. 1,64 4.32
0.35 0.55 5,0 1 1,21
5.71 2.77 2.62 3.68
0.82 1,80 4, 29 5.53

2.94 1.52 3.5 1 5.19
3.04 1.03 2,48 4.30
3.07 0.65 7, 19 7.2 7
4.42 0.81 4,96 6,62
3.88 1.78 3.50 4.02

2.93 5.18 3.39 1,70

3.48 2.28
8.93 5. 18
0.35 0.55

1.55 7.6 1
10.14 3.73
6.09 2.58
0.34 0.94
11,41 2.46
0.71 2.53
2.43 2.18
2,78 0.86
5.47 1,21
2.68 1,75
3.55 3.0 1
2.59 4,86

4.14 2,8 1
11,41 7.6 1
0.11 0.94

1930
1931
\932
1933
1934
1935

1936
1937
1938
1939
1910

1941
1942
1913
1944
1915

1946
1947

Tntal

1955
1956
1957
1958
1959
1960
1961
1962
1963
19M
1965

1966

Mpan
Max.
Min.

1953
1954
1955

1956
1957
1958
1959
1960

1961
1962
1063
1964
1965

1966

Tntal

Mpan
Max.
Min.

1'otal

Sialion No, 29.0 - KAAWALOA1938
1939
1040

10'l1
1942
1943
1044
1945
1946
tOol7
19411
1!l4!l
19511

1951
1952
1953
1954
HI55

1.64
3,39
2.69

2.01
0.23
3.89
0.95
0.06
2.19
0.74
3.13
2.EB
1.03
0.27
2.62
0.08
2.18
2.14

6.32
2.46
2.12
1,03
3.06
0.89
3.05
4.02

1.38
0.06
2,35
1.96
1.67

0.71
1.35
6.56
0.72
5.32

6,47
6,96
8.43
5.25
4,87
2,04
1,35
U l2

1.6 1
1,60
2.3 1
2,1 0
1.82
3,17
3.39
5,46
1,59
0.47

5.24
8,4 1
4.00

3.52
2.59
1.30
2. 10
I. B5

1. 04
3.07
2,20
2.09
3.39
1, 57
2,97
5,27
3.60
2.25

7.03
7. 71
6.4 7

8 .89
2.46
4.94
7,46
2.07
0.54
5,43
2.60
2.65
2,52

2,25
3.64
9,62
7. 19
4. 12

7, 14
10.44
5,50

6.80
3,49
5.62
13.71
6.16
2,92
5.74
3,84
4.73
0.96

2.23
z..13
4.79
7.36
8.87

6.65
7.31
6, 11

8.73
5. 18
1.69
5.85
2,14

0.9 0
7,00
4,81
2.98
1.64
2.8 1
1.41
7,47
2.33
8.93

5.18
5.69
1.25
5,62
9.3 8
1,48
6.51
8,37

1.77
5,52
3.06
2.74
2.33
1,06
0,8 1
4.31
4.82
4.35

7. 37
5. 05
8.82

10.07
8.11
2.77
2.30
1.54

3, 21
2.68
2.90
2.14
1.1'5
2,75
4,46
4.67
5,0 1
2,9 1

9.29
6,9 8
4.58
5.86
7.16
1.20
1.67
2.00
3.08
2.04
2.09
2.54
5.77

2.12
3.96
2.09
3.87
3,6 0

3.26
4.78
5.07

2.96
2,50
0.89
0.87
1.07

3.66
3.92
2.79
1.94
2,85
1, 16
0.90
0.87
1.31
0.98

1.58
0.86
1.B3

0.72
4. 11
0,46
1.34
0.29

3.82
2.60
2.72
0.11
1.08

0.44
0. 11
2.29
3. 15
6.2 1

67 .17
10. 09
62 .93
61,46
53.76
21.19
47,16
31.79

26.12
46.40
34.8 0
29.86
18,6 1

20.3 1
28.05
53.46
46.19
50.15

1942
1943
1944
1945

1946
1947
1948
1949
1950
1951
1952
1953
1954
1955

0,04
2, 12
0,41
0.00
6.2 0
0.72
6.65
6,70
5.92

3.33
8.08
0. 21
2.06
3. L6

2,16 3, 07
0.46 5 ,06
3.84 7.05
4.22 7.10
4,20 4,15
0,46 5.20
3.26 2,40
3.09 4,52
2.44 6,49

4.50 11. 37
4,51 4, 12
1,80 2.7'1
0.73 4,34
7.52 2,R7

3.16 3.55 6.77 4. 18 9.93 7,90
3,59 4.46 7,67 4.97 6.63 9,7U
4.6 9 5.8 1 9. 12 3. 17 5.96 5, 52
9,11 5,99 8.91 7.31 10. 11 1.1 4

6.23 4,68 1t,05 2.76 4.28 8.76
7.68 7.39 6.17 7.77 8.78 3.99
2.8 1 4.0H 4.44 12.0 2 8 ,73 6.14
3.33 4.82 6 .09 5,69 6. 78 1.(:9
10.23 4.54 4.40 8.29 2.98 3.40
8,7 1 5,56 11,51i 6 ,89 !l,21 G.H1
4,95 5,83 6.04 4.24 2.46 7.35
4,9 3 7,54 8, 09 7.96 4.03 0.23
2.11 6.91 7.32 8.45 6.37 G.60
2,3 2 3.5 13 7.83 11, 13 6,2 0 7.29

B.78
4. 63
5.23
4.73

7.63
2.51
4.89
5,59
3.73

9.45
3,22
5,43
6. 11
1.79

0,74
1.97
1.13
3. 18
1,75
3.62
3.88
2.16
7.77

5.88
·1.30
0.6 5
2.60
2,71

4.27
2,09
2.0 1"'8
8,77
4.94
3,1 7
2.21
3.7 1
1,74
1.21
4.81;
4.0 3

. 54. 55
53,35
53,94
7 1.Bl:I

61.4G
59.23
62 .47
53.9 3
!l3.90

81.0 1
56,40
57. 50
57.75
,iV )6
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JAN. FEB. MAR. APR, MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN, JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOY. DEC. ANN.

Tu tal 95.15 70.90 118.39 126.7 0 138.57 IS6.25 159.26 166.99 150.08 126. 14 88.2 0 78.30 1474. 93

Tola l 602.66 537.39 623 .i3 400.47 317.02 146.30 192.27 316.17 319.88 403 .09 529.28 482.1 5 4795.74

Statio n No. 36.0 - KAPAPALA RANCH

9,13 7.83 £,97 4.68 8.39
5.88 5.19 3.90 5.50 2.52
5,07 8. !!1 3. 19 6.38 1.71
7.63 9.06 2.93 2,41 6.18
1.69 5.40 6.06 5.18 0.61
3.89 5.58 4.48 4.35 9. 15
5,80 4.2 1 4.44 5, 10 2. 18
8. 38 8.34 9. 25 1.64 1.36
4.72 9.53 5.98 6,70 1.28
6.38 11.89 8.67 4.17 6. 76
5,26 3.32 5.6 3 5.71 4.97

49.11
71.31
43.02
65.11

49.55
49.45
61.&2
68.60
69.31
52.3-t
12,28
72•.014
51.16
66,31
63,50
66.70
52.81
60.46
60.81

59.33
52.89
60.01
48.91
64.55

84.9-'
61.49
31.28
35.12
35.31

51.35
4S.01
3S. L1
46,71
19.18

19.72
37.34
13.62

61,U
11.85
35.20
39.11
38,31
73.13
16.31
55,58
96.55
71.60
65050
52.81
55.84
47.18
71.10

57,39

78.65
55.56
66,E9
52.1!
60.76

87.42
52.64
4S.95
53.01
48.22
89.35
71.01
57.98
54.67
45.27
57.78
49.09
59.63
48.37
105,91

91.79

9.40
20.00
3. 17
1L,50
0.30
3.15
8. 11
2.34
5.45
2.36

4,50
5.72
0.86
2.60

1. 13
6.73
4. 10
11.50
4. 20

15.8 5
5.50
2.35
8.9 0
2.62

8.63
0.26
3.54
3.22
6.44

0.3 1
6.54
3.9 0
0.30
1.20

3.76 62.05
15.50 105.91
0.06 35,20

3.62
5.50
0.20

1.14
2.15
1.73
3.20
1.05

2.28
5.16
1. 30
1. 10
1. 55
0.35
4.75
1. 18
7.80
2. 10
15.50
5,35
0.90
6. 49
3.65

5.34
0.29
4.27
3.04
5.91

2.27
2,41
3, 80
2,4 1
1,28

12.27
3.70
0.06
5.50
6. 17
9.30

1.62 6.11 20.27
4..01 0.00 37.34
0.43 3.83 2Q.5&
0.49 0.50 15.45
2.82 0. 28
0.69 1.63 13.61
2.9 1 3, 13 IS.29
0. 04 0. 10 11,42
0. 17 0.00 25.25
1. 20 2.45 14.28
2.76 0.4.1 21.57

1.71 2.6 3 21.85

3.26
0.80
3.02
4.64
11. 28
5. 31

3.54
4, 45
8.86
1.75
9.22

1.32
3.60
8.00
2.98
9.60
3.2 1
• •00
0. 17
4.90
4.20

6.50
8. 17
9.8 0
7.92
12.50

8.36
8.01
2.04
4.38
2.84
6.94
5.03
4, 45
3.39
1.75

0.76
1.98
1.6B
2.32
2. 18
1.20

3.32
0.0 5
0. 18
0.88
0.36

3.20

5.11 5. 13
12.16 21.70
1.27 0.34

2.40 4.50
5.50 8.60
9.73 5.50

4.04 0.84
1.4 : 0.34
3.05 2. 11
7.63 4 - 2
9.50 'd.75

8.4 3 0.45
7,19 2.40
8.50 1.23
5.00 2.40
5.35 8.10
8,46 3.12
4.70 1.90
5.9 2 0.40
4. 10 3.60
4.00 5.40
8.05 3.12
1.27 8.4 4
1.70 12.87
6.53 3.42
3.65 10.20
12.1 6 4.07
4.23 5.22
3.16 2.2 1
2.44 2.86
2.84 3. 34

9.13 11.63
6.38 9.80
6.94 4.56
9.83 3.27
4.83 1. 30

10.21 3.26
2,16 0.27
3.36 2.25
1.60 2.51
11.39 18.20

5.43 21.70

2.04 1.51 1.81
5.0 0 3.32 4.01 6.71
0.00 0.05 0.04 0.00

3.34 13.39
5.84 8. 15
14. 36 2.0 1
0.6 0 5.60
3.91 2.73
8. 26 9.65

7. 25 7. 11
7. 35 1.62
4.33 6. 05
5.73 6.63
10.46 10.56

5.75 9.42
3.20 6.30
4.10 9.30
7.20 1. 13
B. 15 9,00
9.20 9.03
9. 25 9,00
2.50 2. 13
2.92 7. 12
1.30 2. 10

0.08 8.20
6.90 2. 10
2,57 5.20
0. 15 6.60
3.51 3.40

0.76 10.04
0.42 5.36
0.53 1.07
2.04 0.6 1
2. 16 1.62
2.27 6,4 1
2.63 3.84
0.96 2.76
2.35 12.22
1.73 2.35

4.78
11.76
0.89

3.50
7. 15

4. 13
3.71
1.40
5.80
8.20

10.22
5.50
5.1 2
2.80
4.86

8.65
3.20
2.75
3. 10

1.51
8. 17
4.43
0.89
4.20

3.22
2.46
1.36
8.03
3.94
2.41
3.46
3,45
5.83
2,45

4.85
4.05
4.40
2. 15
8. 30
10.20

2.22
6.41
0.15

3. 16
8.3 0
1.44
6.20
3.50
9. 10

3.73
1.35
2.00
8. 25

5.6 1
9. 08
4.80
0.30
10.12

5.23
1.90
3.00
0.53
1. 38

1.28
3.26
4.48
0.00
6.25

8.3 4
0.73
1.23
1.75
2.16
3. 11
7.73
6.92
4.72
1.40

s.so
2.05
2. 10
8.03
4.20
7. 15
21.58
6.50
3,45
8.4 1

6.25
2.35
7.20
0.60
2.56
5.50
4.90
5.93
0.53
5.90

9.36
2.16
2,'; 3
4.50
4.43
'J.64
14.32
9.76
7.2 5
2. 15

4.05
1.28
1. 15
3.40
4.30
S,65

4.90
11.55

2.43
4.29
0.00
1.00
0.66

3.58
1.84
2.26
0.00
0.93

2.31
0.33
7.22
6.2 0
8.46

6. 10
1.0 0
0.00
5.86
2.20

0.2 8
2.90
1.1 2
0.50
3.49
1.46
5.50
2.3 0
0.50
3.35

3. 16
0.32
0.52
0.62
3.50

0.85 0.15 0.00
4.2 5 2.70 0.82
0.21 6.4.1 5.00
3,20 4,00 1.83
0.33 5.76 2.82
0.04 0. 71 0. 33

0.34 1.00 0.6 7
0.03 1.08 2..19
1.98 1.81 1.68
1,09 1,03 1.26
1.88 0. 19 3. 11

0.70 1.80 4. 74

3.81 5.53
7.68 21.58
0.00 0.53

4.58
5.50

5.00
2.30
0.00
7.68

4,77
4.12
6.08
1.72
3.75
4.40
4.23
'; .30
3. 20
2.00
4.00
5.90
4.50
2. 12
3.£0

3.19
3.45
0.36
2.93
3.41

5. 16
3.46
6. 11
2,44
:'. 15

2.38
6.3 0
5.24
2.36
3.30
3.50

0.04

0.06
2.8 1
0. 09
0.00
0.65

6.30
0.44
0.60
0. 10
0.74
0.00
1.89
0,47
2.86
2. 17
1.27
0.40
3.98
1.35
1.20
9.60
2.70
3.71
3. 10
0.89

0. 50
0.02
3.63
2.42
0.50

6 . 16
0.03
0.27

2.68
9. 12
0.05

0.60
1.40

0.70
3.46
1.45
9. 12
4.71

1.96
0. 26
3.52
4.46
2.66

4.00
2.85
6.34
6.00
4. 30
1.17
2.60
4.03
2.39
1.50
3. 26
0.05
1.26
0.46
0.78

2.84
3. 70
1.B1
0.60
1.18

1.53
2.63
4.10
1.06
6.40
0.39

1.35
4.32
3.04
2.50
0,45

9.Z6
0.4 2
1.80
9.20
1.77

1.0 3
4.37
4,25
1. 10
3.10
8.90
4.40
9.00
7.80
3.57

2.48
2.29
2.70
0. 78
2.03

3.26
6.19
0.71
6. 16
0.57
0.9:1
3.35
2.22
2.10
1.31

Station No. 37.0 - PAKAO

5.33
12.58
0. 87

2.50
2.92
7.20
3.44
3.79
8.12
2.90
0.87
6.42
9.23
1.27
3.26

5.25
5.12
12.58
8.05
4. 10
2.90
3.67
6.00
1.41
3.50

4.61
4.43
5.06
6.78
1. 32

9.64
7. 35
4,46
3.44
3.86

5.46
4.26
7.4 5
4. 76
16.30
8.8 0

Station No. 43.1 - MAUNA IU

2.76
8.70
2.75
1.31
7.34

5.8 1
3.40
8.67
8.59
4. 54

2.80
8.80
6.68
4..90
2•.01 5

3.21
3.60
4,40
0.53
9,50

3,50
3.21
7.18
3.62
6.00

·I,BO
2.12
1,117
1.93
2.94

4.76
4.41
1,08
2.8 1
3.411

5.50
6.20

3.50
2.83
7.05
7.23
9.34

3.12
8.97
6.98
3.10
3.50

3.10
2.82
4.00
1.55
19.85

4.50
4.32
6.82
0.39
10.50
5.47
1.21
4.06
3.15
5.6 7

5.76
4.12
3.41
3.30
10.17

3.73
6.38
14.28
2,40
12.80

11.00

5.50
1.50

3.77
1.66
4.56
4.20
14.56
5.26
11.93
4.31
18.72
£. 15
4.40
6.15
10.15
4.50
4.38
1.50
5.75
11,6 1
1.98
1.30

13.46
11.47
10.54
6.05
4.00

7.60
1.54
10.36
3.22
9.32

2.38
1. 00
10.71
13.45
6. 15
6.42

1.78 1.81 1.48 1.92 0,53 1,24
4.28 4,36 6.47 5.84 2.31 4.25
0.02 0.00 0.31 0.00 0. 00 0.03

2.00 1.25
2.40 10.65
5,40 3. 18
11.60 3.20
4.08 9,09

0.30 3.30
9.35 2.34
9.00 8,05
2. 15 4.23
9.83 10.1 0
7.37 7.27
10,12 9.71
8.80 5.20
10.74 10.20
3.52 8.90

4.22 3.4 5
3.67 10.60
6.80 7,20
11.28 8.57
5,87 7.00

1.50 3.30
5.35 8.62
6,45 7.75
6.35 2.35
9.74 3.50

12.2 1 9.38
7.28 9.28
9. 15 9.08
11,2 11 3.66
7.63 4.50
9.56 5. 19
1.26 0.11
3. 12 10.04
4.35 1.23
1.55

8.80
2.50

0.18
8.88
4.83
2.0 1
6.9 1

6.99
1.90
9.36
13.84
2.72
2:75
3. 12
2.63
7.10
3.70

22.40
1.91
3.25
4,72
6. 11

16.86
5,4 1
7.83
10.36
6.08

12.13
3.53
2.72
3.34
1.18

4. 62
5.00
2.50
5. 10
5.60
7.10

0.55
3. 10
0.62
7.29
12.85

0.00
8. 17
8.95
7.90
5.12

3.12
9.50
10.49
9.90
4.20
4. 80
3,35
7. 50
1.7 1
2.80

11.00
7.1 5
7,39
9.30
9.00

10.5';
17.46
1.79
1.23
3.69
8. 17
8. 46
0.31
14.20
2.83

5.50
11.50

0.60
7.34
6. 30
6.19
3.10

4.08
15.10
15.47
7.64
2.50
2.00
1. 14
13.20
1.24
1.90
7.80
3.28
4.85
21.86
6.65

6.42
12.26
1.41
2.47
6.44

12.14
10.94
0. 52
9.94
2.40

3.04
5.46
4.33
4. 08
1 .00
2.30

1925
1926
1927
1928
1926
1930

1931
1032
1933
1034
1935

1936
1937
1938
1939
1940
Hl41
1942
1943
1044
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955
1956
1957

1959
1960

1955 1.50 3.05 3.10 1.05 J.46 0.02
1956 12.89 4. 28 2.93 0.92 2. 16 0.40
1957 0.29 1. 12 0.00 0.45 0.46 0.68
1958 0.00 0.02 2. 15 0. 31 0.62 0.01
1959 10.33 3.51 0.11 0.88 0.00
1960 0.30 2.11 2.15 2.15 2. 31

1961 0. 17 1.26 0.63 0.77 1.02 0.01
1962 1.24 0. 13 2. 14 1.18 1.15 0,49
1963 2.86 0.73 4.36 6.47 4. 14 0.81
1964 0. 32 0.27 2.45 0. 82 2.40 0.11
1965 1.58 0.75 1.03 2.74 5.84 0,86

1966 0.20 'I, ll 0.61 1.56 0.59 0.00

Mean 2.64
Max. 12.89
Min. 0.00

Mean 6.33 6. 10 6.94 5.84
Max, 21.86 22.40 18.72 19.85
Min. 0.52 0. 18 1.30 0.39

Tota l 31.68 21. 34 21.66 17.75 22.99 5.82 14.90 26.64 24. 51 18. 11 18.85 21.67 216.92

Tola l 240.39 231.97 263.71 222.08 202.4 8 101.79 144.64 209.97 181.61 222 .80 200. 26 146.67 2357.82

Station No. 39.0 - MAUNA LOA SLOPEOBSERVATORY

1928
1929
1930

1931
1932
1933
1934
1935

1936
1937
1938
1939
1940
194 1
1942
1943
1944
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955

1956
1951
1958
1959
1960

1961
1962
1963
1964
1965

1966

78.94
52.4 4
23.93
81.56

49.24
52. 18
55.22
51. 78
60.65

41.05
2-1.87
72.86
36.23
38.4 3
70 .92
58.68
45.97
64.54
40.94

51. 42
68.70
29.29

60.7 1
125.75

59.00
81.0 1
44.92

37.91

62.00
2'1.74
54.54
80.69
80.90

88. 94
80.75
114.58
35.40
68.21
66.28
48.91
125.15
66.85
37.53
47.64
89.94
35. 01
71.05
62.87
47. 24
54.97
53.39
61.62
81.55

50.2 2
81.52
70.7 5
76.79
62.02

48.93
45.3 0
62.81
48. 84
64.44

76.85
39.56
52.2 7
58.76
72.813
99.6 7
41.03
42,49
59.09
58.46
94.8 1
76.8 1
66.39
05.9 5
50.8 1
OO.·W
52.50
74. Hi
-014 .69
85.7 0
06.7 (1

2,71 76 .13
2.20 ·18. 29
1,71 45,68
1.09 60 .17
2.68 44.92

1,93 62 .7 1
2.40 47.86
1.87 10.52
5.75 55. 52
1. 11 61,40

45.G8

3.13
8.77
0.82

3.93
23.02
0.00
1.03
6. 10

6. 27
2.52
2.65
1.80
7.00

11.55
3.70
3.85
2.30
0.24

11.71
3.38
2.45
0.G5
1,45

8.80
0.40
1.00
11.98
3.33
2.8 1
2.13
1,75
15.70
15.52

21.02
14.72
1.17
2,02
17.12

3.08
1,69
11.18
3.84
2.26
8,2 1
41.32
1.84
10.20
0.30

1.21
5,96
1.53
5.44
1.90
3.59
4.32
4.78
0.73
3.20

0.00
3.55
2.95
10.23
7.98

17.47
4.35
1.92
4.91
2.41
8.50
0.91l
6 .00
1 .26
7.54

3.42
8 .93
4. 28
1.68
2.H9
21. 12
3.3 5
2,77
4.R·1
:J.Gl
6.2tJ

6.53 5.95
34,39 41.32
0.00 0.00

3.53
9. 15
0.61

34.30
8.00
2.50
1.65
1.80

4.15
3. 16
13. 30
7.68
7.28

6.50
8.39
5.45
0.61
10,69

8.25
6.4.2
5.25
0.00
12.48
18.61
1.90
1.21
2.50
3.38
1.38
1.40
12.66
3.90
25.31

2.72
1.45
10.99
4. 97
1.48
1.42
7,14
2.37
3.18
1.68

2.08
1.12
3.30
22.12
5.05

1.3 5
5. 29
7.93
5.22
15.27
1.10
2.28
4.98
3.35
1,4 8

2.46
3.35
0.67
1.31
2.46

7.94
2.36
11.22
2.6 1
19.94

6.76
4.5 1
2.22
9.35
6.93

22.91
3.97
5.47
13.52
2,56
3.92
0.30
4.29
5,94
16. 14
19.815.59

5.05
9.49
1.64

4.98
15.43
0.05

3.82
7.66
8. 15
2.50
7.10

13. 12
6.86
0,4 9
1.50
2.90

0.25
2.67
5. 15
1.92
7.36

8.35
4.6 5
0,45
1.35
1.43
2.35
9.60
2.72
2:'5
2. 17

3.08
5.20
5.81
1.43
7.44

5.30
3.52
1.68
2. 19
6.49

11.4 1
4.30
2.37
5.62
6..71

5.56
3.42
4.12
4.87
9.34
11.03
2.14
3.83
4.58
11.51

9.35
6.35
5.12
2.79
7.72

8.65
15.4 3
1.78
3.84
1.98

6. 22
1. 13
0.57
3.80
1.G5

11.74
6.59
1.21
1.86
3.54

13.69
6. 28
2.56
6.50
4.68
12.15
8.09
J .96
0.05
7.3':

6.00
9.70
1.69

3.95
13.23
0.00

7.48
3.58
4. 16
6.00
0.00

5.68
0.58
2.60
3.40
4.61

0.7 8
0.83
3.5 1
0.60
0.6£

3.88
4.40
3. 10
9.45
2.9 1

3.30
10,42
1.93
2.71
4. 19

6.80
0.55
1.9 3
5.95
3. 18

2.8 5
3. 14
5.60
2.54
0.46

1.00
3.54
10.57
1.8 .01
2.79

2.07
11.23
3. 50
2.68
5.60
8.04
6. 01
0. 22
3.85
7.36

5.83
3.10
2.56
7.4 5
5.5 0

13.23
5.9 5
5.59
1,89
1.31
1.03
5. 13
3.6 1
0,42
2.60
3.15
2.36
1.50
3.29
3.57

1. 18
6.00
0.91)
5. 05
4.74
2.65
4.73
4. 15
2.03
B.02
7.06

3.90
18.54
0.00

0. 12
2.05
0. 00
0.00
4.65

3.02
2.62
3.00
2.05
10.75

9. 18
0.76
1.07
0.00
3.:' 7

1. 23
7.00
0.65
6.65
4. 28
8.03
12.70
0.87
0.00
5,43
2.50
2.33
4.24
10.70
3.32

1.30
0.55
3.61
5.2 3
5.75

1.36
1.78
5.92
2.62
1.20

11,"16
2. 11
0.78
2.8 1
11.4 5
1.05
1.57
1.48
3.76
4.48

6.28
11.28
2,47
2.25
10.3 1

3, 15
1. 18
3,10
0.76
2. 14

1.68
2.98
1,96
0.55
6,63

5. 11
0.47
1.61
2.86
3.0 1
7. 13
13.75
18.54
7. 17
2.73
0.76
1.81
4.32
1,10
4. :1
1.79

6.68
11.89
2.46

0.00
4.1 2
3.15
5.30

0.00
0.64
0.98
4.30
1,40

1.25
0.04
2.73
1.37
2.85

3.00
3.30
3.75
1.83
4.24
1.26
1.00
0.00

1.54

2.40
15.94
0,00

2.53
1.78
3.18
0.42
15.94
5.25
2.35
0.60
7.08
1. 57
0.'14

1. 51
1.35
0.8 1
2.08
1.78

2.42
1.04
8.78
4.45
2.50

4.26
0.44
0.00
1. 51
2.48

0.84
2.86
3.80
1.8 1
3,54

1.23
0.50
2.77
1.08
4.87

0.97
2.8 1
2.52
0.61
2. 17

0.96
3.8 1
0.15
0.71
2.15

5. 12
0.94
5.32
lAO
2.85
1.3i
1.97
a.so
0.76
2.93

1.85
7.10
0.00

1.25
0.45
1.85
2.50

4.50
0.00
1.27
0.3 0
0. 18

0.00
0.93
1.77
0.20
2.36
1.32
4.90
2. 15
0.00
2.14

0.00
1.72
0.00
0. 50
1.60
0.00
1.92
5.46
2. 53
7.70

1. 12
1.53
2.55
1.76
1.77
0.00
0.89
0.86
3.54
1.72

6.72
1.82
0. 50
0.40
1.46

2.47
2.97
1.16
2.35
4.35
2.70
0. 30
2.80
2.25
1.78

4.78
2.45
3.62
3.91
2.03
0.5 1
0.60
3.08
2. 18
1. 17
4.1 0
0.16
2.79
0.38
0.82
0. 17
3.06
IS12
0.38
1.88
l.i4
1.19
2.14
3.76
0.10

0.00

3.96
14.70
0.00

2. 19
7.41
0.00
5.00

0.00
2.60
1.35
0.60
14.70

1.00
0.00
2.1 5
2.80
2.9 2

5.72
2,43
2.14
5.08
2.00

4.85
4.l1
0.20
2.69
2.74
4.93
0.58
8.80
8.9 2
4.52

4.36
4.67
8.00
5.24
6.5 3

5.72
1.25
1.99
5.99
2. 15

1.70
1.21
4.30
2.48
0.89

5.92
2. 12
4.00
12.40
2.73

1.00
5.20
6. 00
2.00
1,40

4.7 5
3.64
8.68
6.05
7.90

3.41
2.36
3.60
2.41
1.48

3.32
3.56
1.37
4.91
1.02

3.32
6.12
2.75
3.33
3.54
4.84
7.38
6. 39
6.02
12.70
4,4 3

4,90
4.73
3.30
15.85

1.10
2.77
1,62
3, 10
2.00

0.95
0.00
3. 14
8.48
3.43

2.6 2
2.75'.Cd
5.76
1.71
2.00
2.5 1
1.89
5.79
0.98
8.92
2.33
0.60
3,27
5.95

4.60
5.03
14. 95
1.28
3.64
2.32
4.22
2:'.42
18.06
1.19

3.33
10.99
3.16
1.95
4. 35

4. 76
3.21
16.33
7.11
5.9 0

3.38
8 .47
7.95
9. 25
2.RO

2.68
1.9 5
2.30
1,95
22, 34

4.1 3
1.99
6.6 1
0. 49
6.13

3.7 5
0.82
3.56
1.84
2.08

4.28
6.56
2.44
4.28
3. 12
4.62
3.25
20.83
1.71
7.83
7.2 1

5,07 5.54 6,25 6.31
n. ia 10.35 11. 56 12.02
1.55 2.77 3.32 1,69

4,89 6.68 B.43 4. 51
2. 25 6.09 .4,5 1 4.07
6, 01 2,68 5.46 3,59
1.25 3.49 4.61 3.34
4.5 B 1.74 6. 13 3.32

8.17 5,99 10.35 4,64
2,28 3.49 8. 28 5, 59
7, 18 11. 18 5. 12 8.92
6, 35 5.85 2.97 4,45
2.26 4.05 5.16 7. 12

2.00 1.55 2.77 3.64

6.46
5.9 1
0.00
16.10

6.20
2.80
8,30
3. 14
1.76

4.34
1.35
27,82
16.90
0.65

5. 17
13,30
13. 10
7. 55
3.09
3.81
6.37
10.29
7.52
0. 92
17.21
2. 15
1.85
6.3 3
1.67

18.15
29.03
11.48
7. 15
8. 25

3,91
7.92
16,52
17.29
6.12

1.39
9,47
2.84
2,73
8.59

6.48
2.02
4.20
5.05
15.36
5.36
12. 30
2,41
22.2 4
8.69

0.92
5,21
9. 27
4.24
3.50

0. 57
9•.010
6. 31
1.98
1.11

20.12
5, JO
10.15
8. J3
8.27
4.88
1.501
16.40
2.61
16.12
1.34
9.32
15.82
13. 12
8.93
2.3R

2.114 4. 74
7.52 11.37
C1. 08 1. 25

6.72 7.80 5.08
31.34 29.03 25.42
0.00 0.00 0.0 0

13.02
10. 52
3.50
7.90

1.00
4.60
13.65
10.95
3.25

3.00
3.20
6.42
1,55
2.80
15.92
2.21
4.27
22.93
2.45
3.1 5
4.25
8.33
4.9 1
5.65
7.60
5.37
4.0 5
2. 12
0.9R

5.07
6.26
31.34
0.00
5.06

5.95
8.62
18.69
1.79
1.64

0.68
3.12
2.09
10.25
3.82
0.07
10.82
5.2 1
4.30
3.18

5.76
14.013
11.55
16,55
4.26

4.37
1.19
4. 17
12.29
5.40

7.39
2.01
6.23
6.47
8.67
20.88
1.59
10.64
14.08
14.37
12.90
5.00
4.60
0. 00
1.32
2.62
4.11
2.90
2.31
7.20

7.10

0. 81
4.49
0.95
14.66
4.20
23.00
6.01
12.96
4.70

2.25
3.00
9.80
1.50
0.88

3.15
4.04
4.6 0
3.29
1.76

1.2 7
13.72
0. 79
0.24
4.99
6.99
0.0 0
6.97
5.90
0.00

20.1 0
9.35
18,,07
1.45
10.32

28. 54
6. 21
29.0 5
1,00
7,2 9

2.32
1.89
0.00
6.11
9.52

0.60
12.36
7.5 0
0. 05
1. 03

5.03
11.00
16.3 3
6. 12
5.34

2.7 1
0.88
17,91
1.29
2.53

25.5 3
3.84
4.64
32.33
18.90

11.28
11.10
1.32
4.42
·1,56

15.75
14.60
1.15
13.97
4.38
3.33
0.94
5.03
3.0 5
6.2 7
2.R7

9. 17 2.68
4.08 2,10
0.35 0. 16
15.37 2.15
1.26 5.67

1.42 2.16
3.42 0.61
4. 06 3,22
1,86 0.08
1.99 1.18

6.57 3.44

M.'an 7.53
Max. 32.33
Mill. 0.00

1906

1886
1887
1888
1889
1890

1891
1892
1893
1894
1895
1896
1897
1898
1899
1900

1901
1902
1903
1904
1905

1900
1907
1908
1909
1910
1911
1912
1913
1914
1915

1916
1917
1018
1919
1920
1921
1922
1923
1924
1925

1926
1927
1928
1929
1930
1931
1932
1933
1934
1935

1936
1937
1938
1939
1940

1941
1942
1943
1944
1945

1946
1947
1948
1949
1950

195 t
1952
1953
1954
1955
19:i6
1957
19j 8
1959
1960
1961
1962
InCa
1964
191;5

1956
1957
1958
1959
1960

1961
1962
1963
1964
1965

1966

Mean 3.81
Max. 15.37
Min. 0.00
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JAN. FEB. MAR. APR. MAY JUNE JULY AUG, SEPT. OCT. NOV. DEC. ANN. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. OEC. ANN.

Total 241.46 239.30 238.2 1 185.26 139.55 79.13 92.03 148.64 166. 16 228.81 221.76 205 .0 1 2174.75

Total 230.26 201.44 214.9 6 124.48 77.49 33.39 40.66 94.70 63.62 133.03 219.75 194.63 1595.27

98. 20
142.50
52.55

9.45 107,05
17.47 190 .17
22.83

9.70
19. 10 154.98

21.64 214. 15

8.63 76.96
21.89 128.6 9
1.38 49.75

20.27 97.44
4.6 6 61.05
1.84 102.56
10. 04 132 .22
11.24 103,40

11.86 101.30

11.84 66.00
21.89 80.07
3.21 55.23
9. 89 64. 57
13.83 79.75
2.66 87.56
8.66 128.69
1.38 51.9 1
9.74 52.2 0
12.36 78.93
14.95 95.63
5. 00 121.26
14.50 78.07
1.60 56.36
3.54 85.69
1.72 49. 75
19.4 6 67. 10
3.52 59.01
2. 59 76.62
14. 05 15.14
5.00 112.77

8.31 70 .69

1.29 3.53 6.85
0. 10 11.87 3.82
5.08 0.54 IB.95
0.D7 2.35 9.95
0,43 5.38 5.36
0.63 1.45 24. 57
0.75 29.82 8.38
0.97 2.72 4.84
0.32 1.02 4, 06
3. 15 1.75 16.27
1,58 1.48 17.54
0.40 11,97 28.01
2.53 3.54 8,95
0.95 2.65 6.28
1.24 1.54 25.44
5.50 3.00 4.65
1.07 17. 11 5.87
2.22 7.08 1.14
4. 18 1.49 3.60
1.78 1.63 6.89
4. 67 7.32 23.93

5.58 6.24 19.73

2.06 5.70 11. 59
5.58 29.82 28.01
0. 10 0.54 1.14

3.70 11,70 12,23
6. 32 3.2 8 4,47
5.6 7 3.35 5.28
6.65 3.74 14.18
7.03 5.58 18.40

7.50 8.36 26. 12

9. 37 13.55 11.00
12.12 6.80 14.20 5.5 4 121,10
10.65
12.83 14,67 20,27 11.55

13.46
21.80 18.76

8. 41 11.16 3,69
8. 65 10.49 12.23

12,84 3.86 14.34
5.37
8.46 6.01 22,60
21.3 5 5.50 12.68
13.42 10.71

5.66 6.90 11.04 10.65
16. 91 24.23 34.5 1 43.1 5
1,62 1.67 1.67 1.34

45.39 125.4B 255.08 169.76 1693.06

1.80
4.98
3.8 1
2, 39

4.48

6,40

2.11
2,1 1
1.12
1.20
8,58

3.60
0,46
1.22
4,30
1.23
4,74
8.98
8.25
5.79
2.73
0.70
0.21
1.82
1.02
0.45

1.92

7.13
24.75
1.52

1.22
1.50
1,37
1.42
1.11
1.33
1.13
0,00
0.26
0.72
1.60

0.52
2.30
2.00
1.96
0.54
0.59
0.69
2.87
1. 13
0.81

2.30

2.70
3,62
9.36
2.78
2.94
7.45

20.1 5 7.02
17,06 10.68
9.95 13.67
12. 12 20,42

5.55
28 ,38
1.02

6.77
11.07 9. 54
17,97 1,43
5. 15 3.96
5.36 4.04
22.87 25.54
19.35 6040

2.95
2. 35
6.62
3.84
4.7 3
5.70

1.49
1.21
0.88
1.18
0.68
0.87

1.43
0.90
0.63
1.22
0.53
2.80
0.41l
0.88
0.43
0.87
1.08
1.30
1.94
1.61
1.65

1.19

18.00
21.80
11. 14
0.37
24.50
6.90

5.70
8.82
8.2 5

8.45
11,91

4.46
10,62
1.39

Stalion No. 65.0- PAHOA

8.25
9,72
10.13
7.25
4.25

6.64
23.35
1,89

10.28
22.60
3.33
9.63
15.72
15.80

14.10 4.70
3.37 0.48
1.91 1.76
8.95 4,25
0,47 1.00
6. 87 4.33
1.94 1.69
1.13 1.17
1.48 1.3 0
2.62 3.32
6.85 2.32
4.03 3. 12
8. 90 1. 10
2.35 1.85
2.42 2,94
3.76 2.88
3.29 1.23
2.47 9.97
28.9 1 3.89
3.31 6.78
20.63 24.00
3.85 5.59

8.72 15.29
3.13 15.07
6.41 4.45
2.53 11.47
13.54 7. 02

10.96 7.84
20. 14 19.01
15.19 20. 55
8.30 1.80
20.55 8.99
2.56 14.30

5.3 1 5,79 4.19
10.40 3.47 13.90
15.65 33.81 8.72
15.1 5 8.56 23.35
8.58 12.85 15.72

4. 83 5.46 6.38

8. 14
4. 26
13.5B
12.58
2,43
1.4 1

32.39
4.55
20.90
12.76
11.56
11.24
1. 15
25. 59
0.95
12. 15

2.26
13. 13
16. 08
15.95
7.4 2

2.33

Station No. 58.1- AINA HOU MAKAI

8.49 11.91 8.9 6
25.96 28. 45 33.81
0,96 1.57 1.61

14.97
2.96
2.89
17. 18
6. 16

8.09

3.69

22.72
2.88
5.01
8.00
10.76
27.6 4
0.72
9.82
16,76
27.78
25.3 1
2.48
3.00
15.04
2,55

5.57
5.36
4. 31
1. 61
3,43

10.06

7. 15 10. 16
28.31 18.32

6.25

11. 19 4.70
9.89 15.20

29.44 7.18
16.1 3 42.39
1.25 13.11
4.65 6.38
2.06 2.94
3.97 7.2 4

3.54
3.82
4.39
12,94
7.78
5.07

2.91

6.74
2.31
6.9 0
39.66
24. 10
11,26
33.07
1.45
3.70
8.21
24.12
23,75
0,96
24.40
9,40

8.87
11.92
4. 94
13.38
13.40

3.59

: ,;f k .'

1902
1003
1904
190'i

To ta l 282.13 449 .82 631.48 474.88 352.05 236.29 294.02 385.21 305. 49 372.37 596.2 3 575.3 4 5100.73

1906
1907
1908
1909
1910

1911
1912
1913
1914
1915

Mea.n 12.69 10.02 10.58 6.07 4.08 1. 16 1,24 3, 16
Max, 39.66 27.78 32.39 28.91 24.00 2.80 2.87 6.98
Min. 0, 96 0.72 0.95 0.4 7 0.48 0.43 0,00 0.21

Total 279. 10 220 ,50 232.8 1 133.61 89.67 25.46 27.37 69.54

Mean 11. 19
Max, 43.96
Min. 0.70

1961
1962
1963
1964
1965
1966

1944
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955
1956
1937
1958
1959
1960
1961
1962
1963
1964
1965

1966

49.0 9
43.33
59.36
42.93
78.5 3
58.5 0
63.91
50.94
39.25
29.21
48,98
39.54
52.28
77.32
29.67
34.40
39.02
56.6 9

82.49
42.78
18.89
57.04
19.6 1

73 .44
50.95
34.76
51.82
27.86

33.33
15.56

37,52
64.57
61.36

26.2 4
19.63
39. 36
32.36
45,06

53. 15

53.04
84.94
19. 18

48.3'
82.49
18.89

135. 21
105.92

81.67
171.5 3
52.55
69.6 2
107.50
102.81
142.50
69.92
72.35

59.49
128.72
72, 56
75.48
101,86

05.35
90. 39
85.15
82,55
90. 28
84.90
133.44
106. 86
110.66
75.7 1

89, 54
67,04
93.08
97.59
102.23
128.70
78.99
103.96
95.5 4
102.93
145.28
105.21
67,49
100.78
106,94

141.23
100.93
82.71
111.32
91.2 1

7.38
0,87
0,28
3.40
3.50

6.40

5.76
0.71
9.2 1
2.8 1
8,63
3.36
5.15
0.56
2.24
2,60
4.1 6
3.36
15.28
9.70

23.75
5.08
4. 30
8. 08
2.92
4,07
0.98
4.03
10. 58
8.58
3.05
10.50
1,70
3.25
0.80

9.77
1.09
0.60
7.05
4. 53
7.80

5.56
23.75
0.56

2.05
10.06
20. 12
25.32
5.08
17.18
4.14
14.84
6.47
2.34
14.65
4.42
2.41
16. 50
43. 15
9.98
7.03
4.87

3.2 1
8.69
1. 34
12.5 2
5.29
18.9 3
4.83
12.62
1. 53
3.08
9,43
6. 26
7.27
16.08
10.95
27.8 3
12.09
18.63
16.60
4.80
6.25
5.8-1
8.33
20.77
12.30
6.02
22.60
2.32
l3.09
2.27

5.00
20.00
0.26

4.49
6.84
1.67
7.88

0.8 1
3.78
8. 20
2.32
9.87
1,63
2.94
1.03
3.34
3,68

3.98
7.46
8.3 5
2.65
16.90
5.58
3.67
3.5 3
16.90
6.50
15.49
3.20
4.70
l5.10
1.90
4.34
0.6 1
2.24
3.71
14.52

21.94

25.15
13.85
34.5 1

8.U
5.45
19,13
3.62
6.74
10.80
6.74
3. 14
9.6 1
5.98

1.67
4,56
7.30
15.54
8. 04

8.58
6.98
9.03
6.7 5
9.64

2.64
10.52
14,44
6.6 4
10.49

5.47
4. 39
2.82
10.82
7.18
6.26
10.71
13.59
5.84
16.25
10.29
11,23
8.80
15.6 1
10.6,1

20.56
7. 10
11. 18
21.73
13.07

5,28
12.50
0.05

5.86 3.30
2.04 0,05
0.40 2.25
0.65 3.45
6. 59 5.50
3.40 12,90

c.n
1. 14
2.4 2
8.26
7.06
3,86
5.52
1.93
5.43

8.44
4.19
0.5 2
3.37
1.80

9.08
1.28
2.69
3.09
1.11
19.78
1.75
1.96
0,86
0.9 2
8.90
2.23
2.27
0.97
2.07
9.8 1
1, 12
0,4'
0.49
3.64

4.4 6

2.39
8. 13
14.16

9. 33
2.25
5.44
4.62
7. 51

11.3 7
4,50
7.55
8.22
5. 16

4. 19
4,49
8.08
2.87
13,83

5. 19
1.80
1.67
5.90
9.03

8.74
7.2 1
7,72
5. 27
6. 34

15.21
8.34
2.74
7.99
5.96

14. 15
4.01
7. 14
7, 08
3. l 2

24.2 3
5.88
2.95
4. 17
3.02
14. 49
4.56
5.78
2.30
4.35

5.45
13.39
0.40

0,78
'.86
5,23

3.74
1.09
0.56
0,82
3.8 5
7.6 1
1.87
0.64
0.86
1.36
0. 11
3.01
0.76
0. 10
0.57
0.41
0.42
1.11
1.55
1.50
0.33
2.90
0. 15
1.45
1.8 1

1.49
1.29
2.09
0,8 8
4.07
4. 17

1.15
2.76
1.44
0.95
3. 10
2.70

1,87 3.8 0 6,28
5.23 19.78 21.94
0. 10 0, 17 0.61

5.44
16.91
7,39

5.92
1.90
3.6 0
5,72
4.7 1

5. 16
6. 14
8.82
2.82
2.5 5

4.92
15,97
5.H
3. 16
9.62

14.5 5
7.10
3.40
9.41
9.12
7.78
3.41
2.93
2.06
7.99

13.66
5. 15
3.36
3.3 1
5.21
1.62
6. 64
3.39
1.57
2,48

2,27
3.82
2. 12
5.20
4.G9
2.04
5.04
3.30
3.fltl
fl. 59

3.96
14.36
0.06

0.00
0.00
0.25
1.94
1.50

1.50

0,17
0,66
0,71
5,19
14.10
1.33
1,07
12.47

2.60
n.49
1.44
0. 70
2,86

0.72
1.77
0.97
0.52
4.69

5.07
0.08
1.0 3
2.08
1,15

6.50
7.55
7,75
4.30
i .u
0, 25
0, 06
0,66
1.22
1.08

2.35

6.0 0
18.22
2.56

5.66
1.96
9. 27
5.36
3.66

5. 10
4.45
7. 19
3,58
9. G9
13.46
7.60
3.52
3,71
24.46

4.89
1.52
1.65
2.38
2.59
10. 26
24.75
3.96
5.03
20.77
6,57
2.92
5.73
4.74
1.8 1
2.97
7.70
3.28
3.62
6. 17
9.11
2.94
4,44
9.82
4.89
17. 17
16.72
14,77
11.5 3
6, 32

2.79
14. 10
0.06

3.54
10.12
0.00

1.23
4.56
0.05

0.55
0. 12
2.36
1.20
0.50

1.0 5

2.24
8. 46
0.00

28.38
:J,86
6.76
2.29
15,51
3.95
3,91

4.2 5
3.69
3.93
4. 74
2.49
2, 11
7.01
7.51
7.11
4. 14

9,85
3.06
1.02
5,67
7.94

6.70
7.89
3,51
4,96
3,05

5.96
3,26
10.34
6.57
2.04
8.29
4.30
5.80
3.92
5. 11
3.59
3.95
1.50
5.75
5.25
2,81
6. 28
7.36
4.57
3, 17

0.05
2.51
2.50
1,44
2.78
0,71
1.04
0.71

1.98
1.06
4.56
1.21
0.46

2,05
1.46
1.07
0. 56
1.25

0.76
0.95
0.05
1.08
0.71

0.1 2
1.06
1,80
0.74

Trace

0.1 5
0.09
1.78
0.48
0.77

2.12

1.01
4.41
0. 14

10.10
6.90
6,58
2.98
4. 30
2,99
2. 57

1.52
1.28
4.14
1. 39
4. 88

3.60
3.77
7.33
3.20
6.82

1.88
3.26
3.92
8.9 0
3.07

3.32
2.45
4.15
6.85
2,51

10.62
4.38
9. 15
4.40
6.74
3.28
3.10
3.31
2.48
4.40
4.79
4.74
3.45
6. 10
3.04

8. 28
2.33
4,51
2.11
4.43

1.98
12.60
0.00

0.79
3,64
0.87
0.71
0.61
2.05
1.87
0.45

4.4 1
1.56
2.39
0.73
1.06

0.78
0.44
0.6 1
0,50
0.67
1.47
0.41
0. 34
0.54
0. 17
0.80

Tra ce
0.15
0.27
0.1 5

0. 14
0.87
2.00
0.61
0,75

0.78

3,40
9,26
0.42

0.65 0.60
1.55 2.40
6.28 1.4.6
3.86 0.87
5.40 0. 25

3. 10 12.60

6.96
2.68

11.06
4. 16
10.86
2.54
2.66

5.32
3.45
4. 33
6.83
2.92
3.0 2
6.3 7
5.24
2.92
8.38

3.39
6.64
7.48
7,73
3.13

4.7 3
8.6 1
7.0 2
3.89
3.29

9. 19
5,06
7.83
10.09
3.46

2.05
4,91
1.0 7
1.89
7.46

3.57
a, l9
7.72
7.66
9, 10
9,46
4.76
5.66
5.75
7,30

1.72
4.51
0.85
0.73
3.67
1.54
1.11
0.96
3.93
1.57
5.54
3.3 1
2.29
0.52
0.89
2.03
0.63
1.76

0.83
1.50
1.25
2.4 0
0.86
2.58
2.29
1.05
0.9 5
2.00
0.3 7
3.5 0
3.00
2.84
10.99
3.54

2.28
10.99
0. 37

0,71
9.21

2.66

Station No. 52.0- HALEMAUMAU

9.52
3.33
4.48
1.64
3.71
5.49
6.50
1.43
0.66
3.04
'.39
2.32
20.96

2.67
1,84
4.5 0
0.34
7.34

1.90
0,64
0.24
2.35
5.76
2.80
5.65
1.45
1.73
3.35
1.29
0.58

4.52
14.35
0.53

6. 51
8.42

13.89
11. 21
13.82
3.9 0
3.31

7.63
9.38
27.6 0
13.27
7. 32

2.53
6.70
5.9 1
5.20
6.3 5
3,92
8 .30
15,16
5.74
9.60

3.69
7,83
9.54
11.28
3.87

2. 19
5.4 5
7. 14
11,70
27.91

11.4 8
G,51
10,26
2,09
14.53
6.09
3. B6
1.6 1
2.38

140 .20
8.23
13.41
5. 14
6.15
12. 07

1.28
2.65
14. 35
0.75
6.7 2

3.30

1.62
4. 76
6.44
8. 15
4.50

1.20

6.5 1
1.97
15.04
25.79
12.75
8.5 2
9. 12

2. 19
28, 13
20,6 6
10.41
18.40
2.23
18. 00
2.83
7.79
11.72
1. 57
4.15
12.81
3.9 1
18.02

9,65
13.4 0
9. 27
29.85
9. 22
7. 18
17.74
9.63
4.87
IB.58
17. 26
13.39
18.9 2
1.9 2
6.62
2B.45
21.67
16,(i3
7.43
1.04
10.16
3.04
17.91
3.44
9. 11

10,82
3.05
14.26
7.03
10, 57
3.61
23.95
7,74

1.87
6.08
9.22
3.97
4.78

5.39
3.08
4.20
2.87
1.73

18.35
7.85
1.98
4,47
6. 16

' .04
0,63
12. 00
0.78
8. 23
0.55
2. 01
5,70
11.18
4.85

1.96

5.96
10.65
0. 11

2. 15
2.32
1.45
2. 10
4.00

4.00

Station No. 54.0 - HAWAII NATiONAL PARK HEADQUARTERS

8.58
2.18
3.92
2.35
16.26
9. 13
11,93
1.34
2.24
1.67
3.77
3.44
2.48
13.19
1.06
2.87
3,83
12.43
16.40
2.31
2.45
11.53
14.45
16.80
1.52
1. 39
8.53
1.56

3.00
0.80
1.85
2.97
4,49

1.12

5.92 6.32 3.77
16.80 23.95 20.96
0.80 0.63 0.24

1.70
2.1S
2.40
5.04
3.50

1.00

7.91
5.29
7.81
3.60
14.74
14.91
10.81
4.45

1.28
0.59
12.12
1.01
0.85

15.02
2.24
4.05
17.85
5.32
7.8 1
21.22
0.92
2.70
2.85
12.03
13.42
0.35
13.75
4.90
2. 17
3.54
2.20
5.56
5.67

1.26

4,48 2,69
2.02 1.33

4.11
12.90 5,04
10.02 40.65
3.92 3.27
6.48 2.11
43.96 3.73
16.93 15.78
26.2 3 14.26
0.78 3.85
9.59 0.96
1.76 3.50
9.00 2,10
6.99 2.14
S.B3 11.32
5.92 3.71

1,92 6,40
24.55 14.34
16.29 11.38
9,01 4.63
10,29 8.56

·1.85 3.6 1
22.02 20.40
21.98 9.72
18,01 14.59
3.25 1.8fl
1.84 2.22
0.70 3.39
10.62 10.4 5
3.44 11.58
2.58 3.8 1
11,22 1&.29
4,20 1.43
5.37 7.20
34.32 8.2 1
13.ti9 18.30
14, 11 25.93
30,5a 4.60
1,29 8.65
·i,53 11.36
11, 15 20.02
15,09 25.96
H:I.IiO 5.40
1.99 2.79
IIJ.44 11,05
111.83 6.25

Mear, 6.77
Max, 21.22
Min. 0.35

1961
1962
1963
191)4
1965

1966

HI32
1933
1934
1935
1936
1937
1938
1931l
1940
1941
1942
1943
1944
1945

1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1952
1963
1964
1':165

1966

1913
1914
1915

1916
1911
1916
1919
1920

19Z1
1922
1923

1925

1926
1927
1928
I!m
1930

1931
1932
1933
1934
1935
1930
HI37
1938
1939
1940
1941
19U
1943
1944
1945

1940
1947
1941:1
HJ49
Io:r .,

xtean 5.88 5.84
:'.tax. 14.20 12.21
:'.Un. 0.00 0.30

Station No. 27 .0-HONAUNAU
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JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOY. DEC. ANN. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

Total 230.09 221.73 304.56 176.76 161.56 150.0 5 l77.64 198.49 178.78 209.35 256.69 321.68 2534.56

Tota l 699.75 619.68 835.25 688. 02 613.82 ';98.0i 621.70 611.92 574.67 700.82 143.87 855.60 728 1.90

Station No. 66.0 - KAPOHO UPPER

Stal ion No. 67.0- KAMAILE

41.90
66. 17
21.54

43.33
38.85
51.95

40.14
35.48
54.54
35.20
45.72

66.17
35.43
40.52
40.24
39.55

55.66
32. 15
33.91
48.68
29.36
45.61
32.09
49.88
38.87
45.69

21.54

27.87
50.53
15.00

31.05
20.60
35.42
28,43
39,'U

23. 1-4

22.26

33.63
20.57
15.00
11.ZS
33.4g
15.2g
50.53
21.36
18.11
25.44
21.81
30.27
22.9Z

26.60
27.38
31.53
28.63
25.52

22.09
33.13
27.58
29. 19
31.72
29.03
25.92
43.3-4
22.93
33.76
47.0$
22.99
25.49
35.63
24.12
41.01
20.85
29.13
35.89

105.10
132.06
76.51

3.74
4.69 12.80
0.90 67,43
2.54 80.50
1.1 9 64.10

2. 14
2.5 8
2. 18
3.98
2.26
2. 14
\.00
0.81
4.87
1.36
5.24
3. 10
3.46
3. 18
0.4 1
3. 19
2.11
2.09

1.95
1.64
1.10
5.08
0.79
0.88

2.41
5.24
0.41

7.57

0.71
3.20
2.02
0.90

1. 13
0. 16
2. 16
1. 13
0.95
4.51
1.28
8.3 1

2.3 3
4.20
0.48
1.32
1.05

6.99
2.32
0. 95
5.09
0.501
5.95
2.38
1.63
2.67
5.76

7. 13

2.93
8.3 1
0. 16

1.90 1.91
7.68 10,6 2
0.00 0.00

3.77 1.67
1.6 1 1.41
0.97 1.27
2.34 4.0 5
3.66 0. 00

6. 17 1.01

0.00 4.2 5

0.00 2.75
1.38 4.88
0.25 1.00
0.06 1.88
3.06 10.62
1.91 0.15
5.86 5.83
1.35 0.06

1.56 0.32
1.59 1.94
0. 18 0.68
1.81 0.61
2.70 0.39
0.96 1.15
1.51 1.07
0.10 0.28
1.50 0.10
1.64 0.82

0.84 0. 00
1.65 1.16
1. 15 1.4 8
0.00 3. 10
2.54 1.14
0.79 1.64
1.38 0.56
4.7 5 1.12
0.52 0.64
1.68 0.97
3.20 4.53
1. 30 0.00
0.00 4.46
1.06 3. 28
0.97 3. 11

4.51 2.61
2.23 0.67
0.73 2.66
4.38 2.25

10.81 12.74
26.18 33.76
2,87 1.86

3.16
2.46
2.62
4.58
1.12
4.42
3.28
3.97
4.99
1.41
2.6 1
4.95
1.14

4.46
2.85
7.46
2.44
2.40
3.37
l .36
0.81
2.16
4.94
3.20

3.23
7.46
0.87

4.36
0.69
0.37
1.38
6.98

1.79

0.38

2.06
0.94
1.8 1

1.44
3. 12
1.31
2.33
1.21

1.71
2.38
0.40
1.83
3.93
2.71
3.04
3.94
1.66
l .S9

4.24
3.76
1.01
1.85
1.61

3.68
2.00
1.88
1.39
1.38

4.58
1.08
1. 15
3.55
0.2 9

4.33
1.93
5.13
3.20

3.56
6.27
0.89

5. 11
0.94
5.65
3.83
3.64
4.79
1.58
2. 99

3.48
3.48
5.07
2.50
5.52
3.80
1.43
0.89
3.40
6.27
3. 51
3.44
5.6 4
3.1 9
3.48

1.72

2. 38 2.27
6.31 11.66
0.38 0.29

2.42 16.98 10.40 18.61 132.06
5.79 5.65 11.78 7.85 88.29
-1 .64. -:'.95 5.37 7.05 80.11
6. 11 4.60 14.51 33.76 131.1$

7. 12 8.26
13.23 17.37
2.<1 2 4.12

4.39
8 .86
1.66

3.60
2.57
5. 38
2.53
5.01
4.87
4.52
2.82
7. 16
1.66
2.59
5.65
4.14

6. 12
4. 14
6.02
5.39
2.95

3. 15
2.84
6.60
3.70
8.86

2.31

2.18
7.05
0.29

2.25 1.15
1.38 1. 56
5.19 0.94

3.3 1 0.88
3.56 2.3l
1.00 0.94
3.95 4.06
1.03 1.32

2.0 1 1.85
2.03 1.77
1.71 2. 33
4.73 6.3 1
0.29 2.08

1.15 3.9 1
1.78 2.00
1.24 5. 62
1.48 2. 10
3.43 1.29

1.28 1.12
7.05 5. 15
3. 16 1.93
2. 33 1.87
3.91 4.01

2.33 2.4 3
5.95 2.53
3.52 4.39
3.48 1.15
3.41 1.75

5.26 2.36
0.41 3.8 1
1.48 2.53
5.52 1.15
1.23 3.31
4.94 3.9 3
1.66 1.45
4.85 0.96
2.26 0.49

2.05 2.40
1. 10 1. 28
4.35 3.00
2. 13 4.02
6.87 3.90

1.82 i .c i

1.1 9 0.38

1.29
13.72
2.78

8.4 1 6. 1L 5.97 7.16

5.4 2 4.·10 9.1 1 5.57
8.30 6.75 1L.62 11.21
8.96 8.05 4,3 1 1 .09
2.83 13.93 6.63 3.08

3. 17
2.65
4.14
3.29
2.33
2.02

3. 19
0.75
0. 12
5.62
0.88
2.44
2.05
1.62

2.35
2.88
0.10
2.39
3.24
3.42
1.50
3.3 7
1.81
2.28
1.54
2.96
1.78
2.45
2.96
2.37
1.29
6.58
2.32
2.36

1.88
1.13
1.91
4.30
2.46
1.71
4.62
2.69
2.71

1.94

6.43
11.43
3.40

2.88 2.49
9.40 6.58
0.94 0.12

5.06 5.48 1 .76
7. 13 -1 .27 4.00
-1.82 3.97
6.45 8.24 12.90

8.60 2.70
6.92 4.29
11.42 3.70
6.41 3.4 0
6.99 4.85
6.48 11.64
4.70 4.46
3.33 3.61
6.84 4. 17
4.46 2.84
4. 17 3.03
6. 15 4.64
4. 79 3. 14

2.69 5.59
2. 12 5.78
2.71 3.13
2. 17 6.2 1
3.63 0.82

3.36 5.46
3.67 2.89
4.27 5.20
4.88 3. 18
3.74 2.83

1.06 3.22

5.86
11.96
3.30

4.63 4.82 4.20
7.77 11.42 1L.64
2.33 1.06 0.82

2. 19 1.81
0.62 2.56
2.88 0.94

1.19 2. 19
2.25 2044
1.81 1.00
5.76 3.98
I .BO 1.56
1.80 1. 10
2.22 1.46
1.66 6.10
3. 16 6.4 1
2.10 2.22
0.96 1.35
4. 17 3.06
4.48 5.51
0.79 3.93
2.76 2. 15
3.68 1.97
2.37 2.29
1.65 6.55
3.05 3.67
2.50 9.4 0

3.05 2.86
3.2 1 4.00
2.36 4.79
2.42 2.58
2. 13 1.93
2.42 4.61
1.25 4.47
4.00 1.94
3.83 3.72
3.5 l 1.92

3.25 2.31
1.96 1.28
2.41 2.4 1
3.09 1.20
3. 11 1.97
4.04 2.75
3. 13 1.96
3.12 1.07
2.82 4.20
4.83 2.55
2.17 1.73

2.06 2.06

Station No. 68.2 - LANIHAU

5.65
10.96
2. 14

Stat ion No. 6lI.1 - MIODLE HOLAULOA

6.61

8.65 9.64 5.50
2.04 7.76 6.09
3.6 5 8.51 13.20
1.84 13.87 5.2 1
5.99 5.09

3.2 1
8.15
0.44

2.85 4.58
3.19 4.15
8. 10 4.53
2.72 2.85
3.51 3.45
1.42 2.88
1.54 3.38
4.73 3.6 1
6. 69 6.9 0
2.72 3.27
4.45 6.28
1.31 3.85
1.51 7. 24

4.46 5.64
4.04 2.88
2.73 2.33
2.62 2.56
1.18 6. 11
2.65 7.58
2.02 6.37
8.75 4.29
3.26 4.43
2.02 7.77

0.44 3.17

4.9 1
7.04
4.24
2.70
1.77
2.57
1.63
3.03

9.82
2. 36
2. 11
3.88
2.01

2.20
1. 37
2.71
0.82
3.00
5.45
1.10
5.85
4. 15
4.05

0.1 9

6.37 7.3 1
2.00 5.6 9
7.70 8.48
6.2:.1 6.55
1.04

2.02 3.28
6.04 9.82
0. 11 0. 79

Station No. 66.0 - HOLUALOA BEACH

0.50 1.00 3.25

1.00 7.00 3.75
2.88 1.56 2.06
0.12 L 12 0.25

0.00 0.62 0.00
0.44 0.25 3.12
0.69 1.81 1.38
5.3 1 1.74 6. 03

1.07 0.44

1.5.. 1.47 2.99
2.04 1.20 4.83
2.26 1.28 2.13
0.7 1 0.H8 0.55
0.38 1.65 1.40
7.27 1.90 0,61
1.47 0.80 1.63
1.37 3.11 1.24
2.83 4. 47 6.83
0. 25 5.49 1.47
0.60 1.60 3.73
1.24 1.4.6 3.44
0.00 4. 18 2.45
1.45 5.80 3.57
3.63 1.84 3.58

3.29 2.08 2.03
0.40 1.02 3. 11
5.88 2.49 0.75
0. 22 0.95 1.37
2.68 1.19 3.63

4.06 8.37 2.83
0.73 2.0 1 1. 13
2.89 2.35 2.72
0.61 3.96 1. 28
2.20 1.74 2.3 0

2.33 2.39 2.2 1
0.2 2 1.53 1.87
1.32 5. 14 0.70
1.77 0.38 1.89
0.02 1.45 0.83
1.21 2.22 2.20
0.00 2.61 0.96
1.07 4.93 7.59
0.25 0.92 2.76
1.2 3 4.31 1.93
2.40 0.69 0.87

4.74
1.61
4. 13
1.85
0.10

1895
1896
1891
1898
1899
1900

Mean 3.24
Max. 14.4 3
Min. 0. 20

1930
'0
1042
1943 4.0 2 0.35
1944 0.48 3.47
1945 0. 33 3.64
1946 3.30 2.9 1
1947 0. 30 0.9 1
1948 4.90 3.93
1949 6.55 1.28
1950 5.60 2.85

1951 2.88 6.04
1952 6.3 1 1.36
1953 0.20 4.29
1954 2.40 0.40
1955 1.42 3.53

1956 8.00 2.53
195? 3.44 1.37
1958 0.60 1.25
1959 14.43 1.44
1960 0.20 0. 11
1961 1.99 1. 19
1962 3.62 0.56
1963 4.07 1.61
1964 1.14 0.43
1965 1.01 0.44
1966 0.49 2.5 3

Tota l 105.72 13. 10 106.03 105.8 1 120.22 132.62 111.83 125.06 107 .19 102.06 85.6 2 86.02 1254.00

Tolal 77.77 48.42 78.62 76.97 111.08 115.56 LOO.84 105.44 tl5. 35 17.4 2 10.42 57.74 1005.63

Mpall 2.30 1.59 2.3 1 2.30 2.6 1
Max. 12.21 7.21 8.31 7.59 5.16
M i ll . 0.00 0.00 0.25 0.06 0.62

1951 15.06 ./1.08 22.22 3. 3H 3.6 1
1952 14,71 5.50 13.00 01 .67 3.88
1953 1.03 13.33 l 1.58 3.59 tL91
19S; 4.84 7.·15 l1.4l 2.37 8.50
1955 5. 14 7.62 Dia cuutmu cd

Tota l 2111.6 1 248.97 322.60 207.80 1-1 11.88 152.29 167. 14 189.56 185.01 214.76 280 .97 33 1,21 2627.58

1911 5.25
1922
191 3 5.88
1924 0.00
1925 0.38

1926 0.00
t9 27 1.H
1928
1919 3.63
1930 9.56

193 1 0.07
193 2 1.10
1933 1.18
1f)34 0.88
1935 2.54
1936 1. 15
1937 "1.29
1938 1.21
1939 0.53
19-10 l . 35

1941 0.89
1942 0.00
1943 2.24
19·14 0.05
19-1 5 0.00

1946 2.48
1947 0.47
1948 4,23
1949 5. 19
1950 4.65

1951 2.93
1952 5.07
1953 0.00
1954 3.31
1955 1.08

1956 5.43
1957 1.43
1958 0. 13
1959 12.27
1960 0.31

1961 1. 15
1962 3.20
1963 3.54
1964 0.26
1965 1.20

1966 0.86

Mean 10.83 9.58 12.4 1 7.99
Max. 30.03 30. 19 30.59 22.78
Min . 0.80 1.27 2.03 3. 15

125.93
77.98
115.26
76.57
100.20
110. 18
109.52
125. 14
117.83
126.49
82.65
89.55
99.72
96.57
110. 10
97.27
113.82
100.07
103.40
105.29
111.73

145.64
204.33
88. 39

117.51
138.00
121 .08
148. 17
136.59
132.36
101. 11
121.84
121. 56
109.46
109.62
95.00
122.29
122.21
124.60
113.47
125.66

131.22
94.87
96.64
145.30

164.77
204.33
121.81
125.60
98 .82
190.30
123.30
143. 12
111.25
114.16
161.31
115.08
157.76
159.62

112.1 3
193.97
177.67
162.18
117.64

137.54
148.45
125. 15
137.79
113.83
140.71
124. 12
145.98
125.09
139.50

162.64
130.36
120,47
162.00
158.60
163.11
150.62
123.05
129.59
141.43

149.08
88.39
135.90
113 .51
159.35

132. 11

120.69
148.17
94.87

4. 33
23.7 4
7.81
3.9 0
19. 28
38.67
24.19
22.5 0
8.83

18.47
4.16
21.81
8.94

36.90
20.3 0
16.48
3.28
6.66

12.70
14.44
10.99
16.84
14.57

29.2 1
16.71
19.57
19.13
11.66

20.6 5
10.53
11.85
45.62
12.42
13.08
29.54

12.99
4.4 3
20.25
3.72
1, 13
14.72
16.68

15.56
45.6 2
1. 13

14.33
16.64

28.84
20.78
11. 22
3.85
5.39
7.2 2
15.22
10.11
15.92
6.4 2
22.08
11.27
12.81
19.27
20.82
14.88
7.55
9.27
41.67

15.52 19.0 5
26. 18 7.68
10.96 4.4 9
5.11 10.89
4.66 2.97
9.36 12.89
13.23 5.02

3.2 -1 25.3 1
8.84 17. 12
11.46 l U I1
11.48 1.86
12.50 4.44
6.01 6.57
7.65 11.84
2.87 8.97
9.41 16.41
14. 17 15.68

7. 72 25.04
22.86 10.16
12.99 12.52
10.26 20.03
11.75 13.27

14.04
32.24
3.69

!l.63
17.2 1

6.49
10.38
13.60
14.20
15.72
11.84
12.11
3.89
8.63
16.01
7.5 5
28.60
11.69
13.61
13.70

10.45
13.10
5.60
12.6 8

6.88
14.23

7.17
5.39
4.12
11. 14
8.10
14. 29
6.36
7.41
7.04
9.62
17.37
6.97
4.53
G.91
6. 21
9.52
7.40
7.53
9.24
5. 15

9.97 12.22 15.32
26.98 28.60 41.67
5.03 3.89 3.8 5

10.18
8.62

15. 15
6.82
10.23
6.58
8.85
26.98
7.95
5.20
11.50
5.26
12.86
12.00
5.43
8. 17
5.03
21.79
8. 55
5.71
6.49

8.50 16.76
10.01 8.95
16.67 11. 12
0.94 11.68
7.21 5.68
10.84 13.2 3
10. 55 8. 43
9.37 17.96
l l .40 32.24

l L 03 16.79
5.87 8.00
5.29 6.86
15.23 15. 19
10.88 11.55

16.89 1.58
14.49 14.76
11.33 15.24
10.12 17.25
12.07 11.62

32.33 10.51
9.87 8.21
6.63 3.87
13.45 12.28
7.75 15.70

12.27 5. 33
10.45 24. 17
14.34 15.14
8.26 13.60
6.4 9 12.02

30.85 14.69
10.78 16.97
7.65 1 .0-1
8. 19 15.82
7.76 19.32

19.85 18. 10
11.07 13.48
12.18 12.80
8.63 19.48
6.63 15.23
26.41 14.78
4,70 6. 48
9.85 7.36
11.47 26. 77
6.85 28.22
12.43 16.05

12.14

3.86

9.36
9.82

l 3.20
8.56
3.21
10.11
6.73
10,49
10.20
5. 10
1.43
9.89
11.43
7. 58
4. 38
4.8 1
5. 15
3,42
11. 23
1.5 5
2.94
;t. 86

8.5 1
16.96
3.23

10.26
21.35
3.59

10.78
7. 15

12.73
12.2 1
9.80
8.96
9.51
16.96
7.91
5.92
1.33
6.1 5

4.76
10.42
13.70
3.2 3
9.30
3.36
7. 28
3. 32
6.00

14.40
10.55
1.64
to .54
11.12
16.63
11.90
9.66
13.33

16. 59
11,1 3
7.40
16.23
11.51

15.34
14.91
1. 70
6.47
16.17
14.17
11.08
6.65
7,48
5:17
5.09
10. 31
10.24
4,53
6.87
3.59
6.04
4.19
9.68
5.92

4.6 3
6.01
8. 11
8.51
14.33
7. 18
7.47
1.84
12.24
5. 29
13.53

1.49
12.60
8.58
4.24
2.78
5.83
5.87
12. 23
7.60
5.26
5. 12
13.72
13.53
7.08
4.95
6. 10
B.61

6. 16
7.62
4.46
4.27
6.83

10.93

1.43

9.45
16.72
5.39

10.30
11.43
9.99

16.59
12.93
10.14
10.96
19.55

12.57
1.51
4.89
8. 15
6.04
20.37
13.90
1.96
6.99
25.34

17. 24
11.59
9.9 1
9.33
14.21

7.2 4
9.48
6.8 7
8.83
7.94

10.14
6.93
7.34
15.41
8.92

14.73
22.63
18. 16
10.55
11.20
6.43
4.66
7.59
7.21
7.12

6.38

7.92
5.09

10.26
5.66
3.40
10.62
6.95
1. 50
10.00
4.80
7.40
5. 11
4. 14
4.26
8.75
6.82
4.03
Il .43
6.55
4.54
5.92
4.58

to .29

11.10
22.87
4.73

6.61
11.53
13.49
6.78
6.34
12.53
12.56
12.00
10.53

13.29
10.91
7.52
16.50
11.80

13.3 1
21.46
8.25
11.34
9.23
6.22
6.99
12.06
10.17
4.73
15.84
9.8 1
8.31
10.31
7.93

9.2 1
7.29
6.66
12. 10
8.63
9.57
13.52
15.22
7.27
8.47
5.96
10.43
16.55
9.04
6.53

14.90

8.46
14.95
4.86

3.98
8.76

3.30
4.9 3
3.54
10..13
5.0 1

3.83
4.25
5.38
6.94
5.02
6.35
9.00
11.96
1.59
5.85
4. 56
5.68
4. 29
3.44
4.74

8.75
24.50
0. 37

10.55 14..31 7.30
7.83 8.92 7.96

6.22 8.59 14.77
5. 19 13.38 11.10
6.82 7.19 9.34
7.83 7.79 5.66
6.63 6.38 18.61
5.93 5.13 16.72
11.11 7.49 10.51
10.85 9. 15 9.52
6.24 7.80 7.12
6.71 4.86 10.6 1

4.86 14.95 5.87
5.96 8.63 9.58
5.84 i.65 5.88
4.01 8.76 6.47
6.27 6.52 7.38
5.03 7.52 9.53
6.68 5.51 6.64
7.55 5.47 5.39
7.67 10.44 12.53
4.21 Dl Bconl1nued

3.301
9. 12
5.56
9.65
3.40
8.97
B.10
5.63
14.78

6.02
7.20
8.00
14.28
9.09

8.63
1.02
8.64
10. 18
6.56

8.5 1
10.15
14.4 1
8.9 1
9. 10

6.38
1.06

3.83
6.30

5.4 1
10.02
9.62
8.66
5.35
11. 01
5.88
6.65
4.44
7.33
6.85
5.40
12.67
7.58
9.9 4
8.55

10.74

2.14
6. 50

3.0 3
5.75
5. S5
8.45
3. 38
4. 80
6. 10
8.64
2. 52
4.33
8.8 2
5.99
10.96
10.40
2.26

2.23
5.25
6.38
3. 11
7.53

18.27

1.60
11.67
6.30
9.48
8. 40
15.80
9.95
4.13
9.09

6.74
11.22
9.401
16.81
5.24

10.06
10.81
15.07
6.39
5.97
12.15
8.8 1
14.22
12.31
20'19

3.49
7.3 1
12.84
5.53
14.55

6.3 2
6. 13
12.67
11.05
13.27

13.61
5.65
12.42
8.28
17.16

11.09
14.73
15.73
17.69
32.37

5.96

7. 34 6.82
11.90 11.11
2.34 4.01

11.90
4. 16
5.54
1.95
10.76
3.51
5.69
8.94
6.98
11. 23
10. 54
3.23
2.34
6.86
8.96
3.4 2
9. 30
5.54
6.24
10.06
10. 16
8.25

8.72
10.01
6.54
8.20
13.04
3.29
6.56

6.66
10.21
20.82
13.92
4. 50
3.33
7.30
4.18
9.09
7.48
9.46
6. 12
8.43
3. 15
22.78

14.14

12.08
20.96
22.14
9.39

3.7 5
11.92
11.08
12.36
22.5 3

8.88
12.58
14.16
8. 14
11.95
14.71
14.33
30.74
20.93
6.51

4.86
12.24
8.85
15.46
1.96

13.86
8.44
9.98
4.93
28.02
5.36
8.67
7.8 5
2.66
13.41

8. 11
14.21
6.03
9.09
L2.59
7.82
6. 31
29.94
10.25
16.36
5.57

8.03
18.22
3.M

5.22
7.1 3
7.8 5
11.00
18.22
16. 21
5.05
3.51
6.04
6.78
8.63
7.0 5

12.23
6.89
7.58
4.3 3
17.55

4.70
4.26
5.33
3.60
7.34

7. 58
13.06

2.03
4.98
7.02
2.08
21.01
12.18
10. 7S
14.88
30.59
7.56
6.06
25.11
6.34
2.56
13.06

9.10
13.32
20.32
8.25

14.65 12.07 10.77
45.90 30.74 n .Ji
2.56 1.80 2.49

41.65
23.91
8.67
27.76
3.2 1
31.62
3.57
9.98
16.83

4.00
5.69
11.64
' .04
19.98

15.62
20.48
24.98
28.45
10.54
8.25
45.90
10.13
2.25
18.82
13.23
13.64
27.86
12.79
9.29

22. 14
19. 12
26.20
17.46
21.30
6.501
3.33
11.38
8. 19
10.78

6.24
15.36
19.93
21.64
11.73

5.46

19.44

6.03
20.99
12.41
13.88
16. 80
27. 15
10.69
5.28
30.39
10.08
3.34
14.3 2
9.82
9.32
29.40
9.02
7,57

17. 10
11. 17
19. 00
20.12

4.29
6.48
30.19
7.37
3.55
15.46
4.39
13.45
5.5 2
16.73
2.11
1.87
6. 14
6. 34
24.78
10.54
10.18
1.27
8.05
4.65
10.03

2.73

11.39
18.42
9. 12
4.77

7.49
2.27
4. 55
17.50
3.85

7.98
32.05
10.60
6.96
28,00

4. 19
14.98
7.72
19.97
3.39

2.59
7.50
9.70
22.68
8.67
14.24
2.69
8.59
4.82
11.69

18.22
6.00
17.53
9.27
2B.93

2B.43
11.2 5
7.65
12.04
23.7 1
28.20
4.4 5
2.02
16.87
6.64
11.40

10.08 14. 50
22.25 30.39
2.90 3.34

7.1 1

1.94
20.76
18.91
11.85
12.86

·t.B0
20.26
16.89
l5.-16
3.8 5
4.01
0.80
22.34
5. 16
4.23
L4.40
2.6 1
6.43
30.03
15.67

27.8 1
H .Q.1
3.30
10.5 1

4.29
14.89
7.68
10.97
7.29

4.0 1
30.48
24.52
14.42
16.64

9. 13
26.53
23. 56
20.81
3.52

6.6 1
1.67
17.73
6.03
'.06
14.54
4.05
6.93
28.47
10.74

15.4 6
17.88
1.8 7
6. 14
13.37
13.39
14.05
5.07
20.12
9.57
7.87
4.68
5.29
18.07
11.62
16.0 3

13.10 4. 18
9.41 21.98

6. 11 2.38
19.39 16.0 9
17.58 4.43
12. 32 18.24
5.37 3.2 2
6.27 6.46
1.34 4.5 1
19.60 7.07
4.44 18.1 3
4.62 9.70
12.74 12.23
3.78 2.90
8. 18 7.42
21.93 5.25
13.54 8.68
15.28 16.04
12.49 5.40
1.66 18.20
4.31 6.9 7
10.57 22. 25

1929
1930

1931
1932
1933
1934
1935
1936
1931
1938
1939
194.0
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950

Mean 12.72 11.92
Max. 44.04 42.39
Mln . 1..25 2.02

1916
1911
'0
1021
1912
19:.!3
1924
1925
1926
1927
1928
1929
1930

1931
1932
1933
1934
L935

1936
1937
1938
1939
1940

1941
1942
1943
1944
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955
1956
1957
1958
1959
1960

196 1
1962
1963
\ 964
1965

1966

1934
1935

1936
1937
1938
1939
1940
194 1
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955

Mean 10.46
Max. 27.93
Min. 1.34
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Tota l 116.28 116.80 111.33 184.3 2 284. 37 285.91 2G4.40 :1115.64 178.43 186.80 120.91 100.80 1989.74

Mean 4.01 4.0 3 6.12
Max. 17.28 10.56 12.23
Min. 0.00 0.20 1.93

6.3 6 9,81 10.21 7.30
14.05 17.09 22.07 13.21
1.84 3.61 4.16 1.94

5.1.40
61.08
24.94

82.85
70.47
94.20
72.24
76.55
56.27

108,44
113.90
113.70
102.90
70.40

68.60
71.30
87.80
83.45
105.59
15.82
73.20
93.86
60.64
86,40

88.40
56.00
61.62
58.90
81.00

0.90
2.20
0.4 0
1. 10
O.:W
0. 20
4.00
2. 10
3.05
4. 10
7.60
3.00
1.08
2.40
2.40

2,80
1.20
4.40
6.8 0
4.40

2.00
2,60
0. 18
3.04
4.00
1.80
1.50
11.56
0.90

4.28

2,80 85.23
11.66 154.44
0. 18 24.94

4.64
13. 03
0. 28

0.80
4. 40
0.80
6.60
2.10

3.90
6.0 0
4,40
4.90
4.92
3.60
5.00
4.68
0.28
10.60

5.40
7.08
1,60
2.00
2.40

6.60
3.60
1.40
2.80
0.42

10.04
4,00
1.60
3.60
8.69
6. 15

14.00
12.40
16.40
5.80
4,40

8. 10
3,40
4.10
1.95
3.90

9.40
5.00
3. 17
7.80
4,40

6.80
4.52
4.00
3,40
1.80
5.80
2.60
8.20
1.90
1.58

13.40
6.00
6.20
6.00
4.44
12. 10

17.60
9.9 0
7.60
5.40
9.00
12. 10
19.10
7.00
4.80
9.82
14.80
10.50
14.20
8.00
5.00
5.00
5. 25
3.00
5.00
7.00

5.40
4.00
5.00
4.0 0
2. 50
3.03
5.20
13.3 0
6.40
9.0 7
4.7 2

14.00
6.30
14.70
7.60
13.40

10.00
8. 20
7.00
7.80
13.60

4.25
5.00
3.60
8.20
8.4 0

10.00
1.75
2.00
8.60
7.20

8.6 0
4.00
10.00
11,60
3. 10
5. 10
7.00
8.2 0
4.0 0
11.70
3.70

0.60
5.04
9•. 0
7.00
3.06
4.76

:i.66

17.00
10.90
17.20
14.20
9.00
7,00
5.00
5.80
5.80
10.20

7.00
10.04
14.80
8.00
6.60
6.40
2,20
3.20
6,10
7.00
8,00
7.80
6,40

8.11 7,79 8.44 6.49
17.30 14.70 21.40 19.02
0,60 1.75 2.50 1.58

9.56
33.80
3,40

8. 00
6.10
14.40
16.80
9,00
5,40
9.70
12.40
15,90
19.80
8.00
6,05
16.4 0'.64
4. 00
14.( )()
8.80
6.40
6,20
7.00

8.40
3. 40
8.00
5.00
3.60

8.39
6. 20
9.20
5.40
14.74

5.25

8.5 6
21.80
0.90

8.04
21.80
16.8 0
7.00
5,40

12.4 0
0.90
19.00
19.20
11.85
3.10
11.02
3.03
3.1 2
19.00

6.80
5.80
14.20
9.80
7.20

13.00
10.80
6.60
3.80
5.00
5.67
11.04
11.20
10.20
6.67
6. 11

7.3 2
19.00
1.38

3.50
13,00
6.80
19.00
6. 20

4.20
5.40
6.00
7.40
12,40

9. 12
8.40
6. 00
2.52
7.60

5.40
3.80
4.40
4.00
4.60

12.80
5.80
3.60
4.80
2.70

11.04
6.06
12.40
9.60
4.60
1,38

5. 10
6.40
6.:lO
6. 10
7.30
5.00
8.40
10.60
8.20
7.85
3.00
7.0 2
14.80
5.28
3.40

13.60
6.20
18.26
4.40
2.80

4.40
3.40
6.60
4.40
1.60
11.08
7.03
16.00
9.00
6.30
3.00

3.00
0.00
4. 20
0.00

3.06
2.02
1.00
1,40
2.94
3.02

18.40
18.40
1.90
8. 30
0. 20
0.10
0.80
1.60
3.65
7. 10

2.05
0.1 0
4.5 0
2.80
2.60
9.00
1.20
0.06
1.20
7.00

5.29 4.11 7.20
24.10 18,40 18. 26
0.00 0.00 0.90

1.10
2. 10
10.40
5.00
4.10
0,20
0.40
7.80
0.80
0.25
3.90
2.07
5.4 0
8.60
12.40

3.20
8. 20

1.60
2.60

8. 00
7,2 0
0.00
18,40
0.80
3.00
5.02
6.60
2.02
1.74
0.90

Tolal 190. 42 148, 10 266.4 2 278.26 363.30 363. 19 300.06 288.21 320.58 248.58 176. 19 103.74 3068.41

1936
1937
1938
1939
1940

1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1981
1962
1963
1£164
1!.185

1966

Mea"
Max.
Min.

3.47 73.69
11.85 10:\.78
0.49 58.21

0.90
3.27 80.08
1.84 74.68

0.49 58. 21
4.4 6 65.36
3.03 79 .66
3.17 77. 45
2.09 103.78

6.88 65. 59
7. 23 77. 06
4.83 88.89
2,05 84.91
1.38 91. 26
4.29 100.43
2.3 0 67.22
11.65 85.75
6. 25 63.60
4.49 80.99

4. 18 95. 11
0.78 65.48
3.29 64.37
0.9 0 69. 14
2.78 60.79

2.48 70.4 9
2.73

2,47
3.04
2.67

7.91
2.69
1.97
2.46
4.23
1.92
7.17
5.85
1.78
U.57

5.56
6.66
2.42
3.1 3
2.54
9.46
4.16
1.93
5.29
2.42

6.31

13.88
6.79 5.23
9.97 2.4 5
5.95 11.08
9.25 5.27
1.09 9.52
4.96 4.33
8.40 4.11
6.39 9.40
8.57 2.91
4.20 4.41
5.35 7.53
3.76 8.72
7.08 6,96
8.33 8.54
3,55 1.9 1
4. 64 3.99
9.22 3.62

6.81 8.38
3.35 4. 44
2.79 8. 13
3.31 6.01
6.85 5.55

3.58 4.82

6.37 6.67 4.84
11.62 13.88 11,57
3.31 1,91 0.71

7.70
15.38
1.82

9.25 6.44
8.32 9.76

4.28 3.60
3.39 15.38
6.12 4.36
7.23 8.2 3
8.06 13. 17
6.05 6.08
l.n 9.34
13.09 10.96
10.86 10.98
10.2 3 5.39

8.69 7.12
3.12 1.8 2
5.87 3.9 1
7.13 8.08
13.21 5.32

11.56 7.96
8.33 7.94
4.31 10.77
8.61 5.87
1.94 8.14

5.12 5.19

9.44 6.6 7 14.13
10.00 7.25 9.22
4. 95 7.75 6.43
3.16 4.66 8.46
4.80 12.48 14,02
5.63 9.90 16.41
9. 21 13.17 22.07

6.84 3.6 1 7,68
7.1 9 8.88 l' .19
3.59 11,09 9.25
4. 51 6.87 13,70
14.05 12.22 8.46

8. 56 17,09 15.25
4.91 6.65 9'.55
U . 24 15.97 14.19
2.44 9,22 13.30
3. 63 7.72 15.08
12.41 12.05 7.95
6.99 12.63 4.11
2.87 9.37 12.51
5.70 5.73 4.16
6. 51 11.21 7.24

7.82 12.55 8.82
5.70 14.70

4.64 4.93 6.2 5
2.59 1,27 9.34

1.75 2.09 1,93
0.00 2.64 6.00
7.38 1.43 7. 16
0.96 4.34 9.83
0.89 8.00 9. 78

2.92 4.07 3.75
1.39 1.67 7,6 1
7,74 6.89 6.99
7.97 7.06 6.25
7,86 4.52 3. 10

3.54 6.06 12.23
9.27 2.19 3.68
1.10 8.20 5.74
1,75 0.62 3.05
3.47 10.56 2.13

6.22 4.3 7 3.76
3,78 2.92 5.99
0.61 C. l9 7.50
17. 28 3.76 2. 52
0.59 0.68 6.88
3.91 3. 11 6.78
6.18 1.60 4.55
Dleconnn ued

1901
to
1931
1936
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960

1961
1962
1963

Stat ion No. 68.3 - KONA AIRPORT

TOla l 46.01 26.65 34. 14 36.41 40. 27 37.37 40.05 41. 36 30.39 32.70 37.94 2G.87 425.25

TOLaI 93.13 64.72 1Z1.3 8 121.90 156.0 5 172.63 163.29 167. 96 142.66 123. 01

Sta t ion No. 69.2 - KAHALUU

4.69 6.00 6.64 6. 28 6,46
9.81 11.61 12.20 11.95 11.82
1.75 3.01 3.66 2, 10 2.26

56.04
44. 23
26.87
27.90
27.70
35.66
34.00
50.50
48.30
32.30
46.50
37.60
23.48
40.00
48.50
42.09
34.33
39.78
39.35
56.01
15.82
29. 18
63.20
36.50
28.84
46.80
41.80

47.20
49.32
14.52

39,74
56.17
21.79

43.14
40.58
36.9 5
36.50
43.25
45.95
47.67

41.58
46.32
56.17
42.38
53.01

53.75
28.72
30,70
34.78
36,42

49.91
33. 13
33.51
47.36
21.79

32.97
26.83
48.22
31.81
35.75
27.64

2.'10
1.80
0.02
2. 02

0, 80
1. 00
0.00
2.20
0.90
3.50
2.04
2.45
3.07
2.37
2.47
1.90

1.86
0.74
3.31
2.75
7.3 5

5.48
3.5 7
1.82
0.4 4
2.45
1.24
0. 55
0.28
4.97
0.40

1.26

2. 04
8. 01
0. 05
0.0 5
0.6 0
0.2 0
1. 09
0.1 0
0. 20
0.8 0
0.60
0.30
0. 10
0. 10
0.80
0.20
5. 10
0.901
4. 50
2.0 0
0.04
0.00
2.80
1. 20
0.80
3.20
2.80
8.20

2. 19
1. 35
0.00

2.62
9.89
0.45

1.88 4.60
4.09 8.0 0
1.90 0.8 0
I .BO 0.6 0
2.00 1. 10
0.30 0.30
2.90 0.40
3.70 1.90
3.80 0.30
4.20 0.80
5.70 0.20
2. 10 1.30
1. 10 0.60
4.60 1.08
0.90 2. 10
0.80 0.00
0.22 0.85
1.60 1.08
4,00 1.50
1.20 2.00
2.09 5.08
0.5 1 0,18
2.00 12.50
2.80 3.60
0.90 l,-iO
1.60 0.00
2.20 0.20
1.20 1.80
4.00 3.00
2.00 1.60
4.60 0.40
0.60 1.80
1.30 0.80

2.00 0.80
2.20 2.40
7.55 1.30
3.2 0 : 2.10
2.50 2.50
1.45 1.55
3.10 1.55
5.10 2.15
2.90 2.92
2,4 5 4,G4
3,10 1.60
2.51 9.89

4.50 2.45
0.54 2.96
1.68 0.76
1.83 0.45
1.02 1.68
3.48 3, 10
2.24 1.58
4.15 0.67
1.84 4.25
1.63 1.32
2.90 9.84
1.39 1.20
0.83 0.61
0.72 1,70
2.25 4.21

4. 14 3.71

2.61
7.55
0.54

8.80
3.80
9.00
3.90
2. 10
3. 10
1.90
3.40
6.40
3.20
0.90
1. 10
4.00
4.30
6.00
5.00
0,95
3.30
4.32
9. 30
6.00
0,57
0. 18
2.40
3. 15
1.60
3.40
3. 00
3.80
1.20
6.00
2.30
0.50

2.70
2.40
7.05
6,80
3.50
3.05
3.90
4. 10
8. 88
1.65
2.25
1.96

3. 21
1.65
2.5 1
2.23
2.42
2.13
1.12
2.00
2.10
2. 16

1.74
2.93
4.83
2.35
2.53

3.66

3.19
8.88
1.65

2. 18
3.90
4. 40
3.10
2.90
3. 00
3.60
3.10

3.30
1.10
3.20
4. 10
8.20
3.00
4.00
3.40
0.95
2.09
2.40
3.00
3.60
1.32
0.92
4.00
1.05
0.6 0
7.00
3.0 0

6.80
6.0 0
6,40
6.60
0.90

3.20
4.05
4.40
1,90
2.30
2.40
6. 10

4.00
3.65
5.20
4. 11
2.12
3.409
0.80
1. 10
4.60
2.86
4. 58
4. 10
4.95
2.05
1.57

1.90
2.56
3.06
2.82
3.87
1.99

3.10
4.80
2.90
2.30
3.20
2.40
3.38

4.60
4.04
6.40
4.60
4.4 0

2.48
0.65
1.99
3.30
3.20

3.38
4.34
4.18
2.35
0.60

1.49
3.0 5
3.35
2.02
3.43

2.60

3. 16 3.20
6.40 6.10
0.60 0. 80

5.60
3.70
3.20
5.30
5.70
8. 70
8.27

5.80
4.05
7.42
5.62
0.68

6.00
3.2 0
3.25
3.40
2.81

2.70
1.95
3. 30
1.73
2.30
2.86
2.03
3.90
2.53
3.80

2.20

4.00
8.70
0.68

4.40
3.40
5.10
1.60
9.60
8,20
4.80
2.00
5.05
7.86
3.46
7.20

4.80
2,19
5. 15
6. 42
2.65
5.56
4.21
3.07
2.09
3.95
3.23
4.60
6.24
8,78
5.30
1.74

4.74
9.60
1.60

Sta ll on No. 71.0 - HONUAULA

St a tion No. 70.2 - KAALAPUUALi

9.00
4. 30
2.20
1.70
2.80
3.80
7.20
2. 15
4.77
2.18
2.62
7.50
5. 17
2,74
1.87
2,50
3.28
3. 14
3.2 1
2.00
3.85
2.53

3.08
1. 50
9.02
5,17
2.67
1.12

3.68
9.0 2
1.12

3.02 3.00 4.16 4. 02
1.30 0.90 3.08 1.20

4,60 3. 10 2.8 0 5.60
3.70 5.20 2.60 3.00
4.90 1.60 4,00 0.90
2.20 5.80 14.50 0.60
3.40 1.60 2.60 3.90
0.80 3.30 2.90 5.90
3. 10 8. 00 1.90 11.80
1.70 5,2 0 4.80 3.60
9.00 3.80 6.00 5.80
1.40 1.60 4.00 4.00
0.60 4.60 1.60 2.80
1.60 0.60 4.80 9.00
3.6 0 11. 10 6.40 1.10
3.10 8.65 6. 12 2,35
7.65 5.60 4.90 4.50

4. 10 3,00 3.50 6.36
3.10 5.02 2.06 7.00
2.60 1.40 10.80 6. 20
O.S-i 0.54 2.02 1.50
2, 10 2.64 0. L8 0.60

3.60 4.80 4.80 4.20
1.40 4.99 4,61 0.80
2.40 6.80 3.20 1.60
3.20 10.20 4.40 4.40
2.20 4.40 2.80 4.20
7.010 10.00 4,40 4.00

5.00 1,60 6.80
1.80 4.80 5.20 6.80
2.00 3.6 0 3.00
1.00 2. 10 4.00 0.30

4. 10 4.74
0.43 8.40
0.4 5 2,70
1.20 8.20
1.80 2.75
3.30 7.00
3.15 3.20

1,85 1.58
0.86 3.73
4.80 6.82
2,40 3.20
2.40 2.65

6.36 10.26
1.00 3.60
3.04 5.83
1.18 4.80
5. 15 2.40

2.53 3.48
2.70 1.26
0.16 7. 00
3.55 1.61
0.87 2.04
1.46 2.34
0.83 4.19
0,47 6.88
0.6 5 5.33
2.18 3.66

2.67 1.96

2,22 4.34
6.3 6 10. 26
0. 16 1.26

Mean 3.75
Ma:"t. 9.80
Mjn. 0.00

Tota l 105.09 62.14 121.61 103.07 132.65 112.00 88.53 89.73 89.21 73.20 73.31 61. 19 1112.79

1937
1938
1939 2,70
1940 3.50
1941 0. 10
1942 0.00
1943 5.70
1944 0.60
1945 0.38
1946 4. 80
1947 2.40
1948 4.98
1949 6.95
1950 9,80

1951 3.17
1952 8.65
1953 0.19
1954 1.32
1955 1.54
1956 9.75
1957 2.25
1958 0.2 1
1959 21.50
1960 0.37

1981 0.89
1962 2.00
1983 8.75
1964 0.77
1965 1.4 5

1966 0.37

1928
1929 6.04 5.00 3.00
1930 16.00 1.50 4.1 0

1931 0.10 0.62 0.60
1932 0.60 3.30 0.80
1933 3,10 1.90 4.40
1934 1.52 0.90 0.25
1935 5.40 0.20 4.70

1936 0.20 19.80 3.60
1937 0.80 9.90 2,70
1938 2.70 0.80 2. 90
1939 3.10 B. I0 1.80
1940 2.50 0. 10 10. 00
1941 0. 10 0.10 0.60
1942 0.00 0.20 8.00
1943 9.30 0.20 6,80
1944 0.10 4.80 8.90
1945 0.00 1.55 1,12

1946 4. 10 0.00 1.40
1947 2.05 0,02 2.00
1948 3.60 5.00 9.60
1949 1. 30 0.40 0.88
1950 4.62 0.54 0.10

1951 4.40 10.20 17.20
1952 12.20 0.8 0 4.40
1953 1.02 6.8 2
1954 1.20 3,40 4.40
1955 2.00 6.00 3.00

1956 11.80 4.00
1957 9.40 14.00 1.40
1958 0.00 0.00 9.40
1959 24.20 4.20 1.00
1960 0. 10 0.3 0 1.20

32.59
34.06
19.09
23.97
24,74
23.17
33.52
14.18
23.49
30.90
17.06
24.61
15.15
34. 40
20.96
29.60

23.70

25.01
34A O
14,18

51. 17
86.82
35.91

154.44
93.55

68.80
95.90
73,40
96.60
110.20

0.20
2.80
0.60
4.40
0.20

9.00
0.25

0.11
0.74
1. Hi
0.86
4.14
1.89
3.67

2.66
0.4 5
2.12
0.64
2.03

1.11
0.60
0.76
2.63
0.06

1.25

0.54
0.53 66.06
0.64 50.96

0.51 41.20
2.33 47.58
2.81 58.70
3,09 54.88
2.53 H.S4

5.43 53.61
2,94 57. 17
2.15 70,49
2.43 56.01
1.26 61. 11

4. 37 86.82
1.05 44.36
5.61 51.54
3.95 51,18
3.95 53.29
1.18 17. Bl
1.35 47.20
2.95 44,77
2.41 67.33
2.05 35.91
2.29 66.99
2.41 47.01
2.39 65.2 1
Dis conti nued

1.49
4.14
0.06

2,4 3
5.61
0.51

63. 15 1429.1 5

2.11
9.01
0.15

13.03
5.00

6. 10
6.0 0
0.90
2.80
12.00

94. 86

0.84 0. 16
2.00 9.01
2.62 1.43
1.11 0.59
0.55 0.47
1.32 0.18
0,22 0,66

3.50 2.68
1.08 2.29
3.99 0,50
1.12 3.78
1.50 0.15

3.50 4.36
0.4 3 0.25
0.48 0,48
1.20 1.18
3.152 4.60

4.56 5.17

7.72 0,96
2.13 4.98
4.09 2,50

7.39 2,59
4.11 V l8
4.25 2.49
3.14 0,94
5.04 :l.8 5
5. 36 2,89
4.98 8.39
4. 27 4.12
3.99 a .27
4.98 9. 86

7.66 3.77
2.40 5.37
s.n 0.97
6.15 2. 34
2.01 2.00

6,39 11.09
2.37 2.12
B.43 0.51
4.46 4.60
3.95 0.83
4.96 1.36
2.30 3.63
1.n 2.14
4.62 1,63

4.56 3.51
8.43 11.09
1.97 0.51

19.02
3.30

3.10
6.9 0
2.00
11.70
7.60

5.65
4,46

6.01
6.92
7.01
3,79
9.93
4. 65
5. 11
9.88
2. 12
4.66
7,43
4. 51
6.49
3.41
6.76
6.2 8
3.34
2.71
1.81
6. 50

6.48
4.28
7. 59
5.08

1.21
0.41
1.59
2.15
1.54
0. 68
1.79
4.06
0,68
0.71
1.19
4.38
1.20
1.32
2.79
1.32
2.04
1.33

5.49
9.9 3
1.81

14.09
21.40

9.20
6.00
1.40
10.00
9.80

2.30 1.69 1.82
5.03 4.38 4.56
0.29 0.41 0. 22

2.78
2.90
4.03
0.37
1.73
4.22
2.27
1.83
1.50
2.34
2.17
2.88

1.40
0.29
2.86
1.59
5.03

1. 39

12. 11
6. 20

7.00
10.50
10.40
6,90
7.90

2.22
4.90
0.43

0.6 5
3.06
1.40
0.62
1.98
4.90
2.36

3.31
2.70
3.44
3.17
0.4 3

1.8 5
2. 18
2.28
0.77
2.43

2.54

16.40
3.90

12,40
16.40
3.00
1.80
17. 30

2.20
4.31
0.71

12.20 7.85 6.91
5.16 8.32 6.76

4.47 4.95 2.27
5.26 2.52 11.44
11.44 4.29 6.46
11.84 5.83 4.09
9.90 6.66 7.70

8.80 3.15 3.98
9.58 5.98 7.51
8,23 11.9 5 8.9 4
7.7'1 7.21 7.85
5.09 7.11 2.99

8,45 4. 52 11.70
7.34 3.13 2.26
4.5 1 5.49 3.63
5.81 5.80 5.5 6
7,13 7.48 5.23

3.85 8.48 8. 18
3.66 7.52 6.08
4,05 3.75 9. 21
3.87 11.48 11.82
4,39 2.10 4.02

3.65 5.40 5.26
4.30 7.22 " .02
6. 12 7.34 9.56
5.76 7.76 5.53

1.82 1.68
1.23 4.31
1.61 3.38
4.5 9 1.68
2.32 3.89
2.11 1.87

3.57 2.07
0.7 5 0.71
3.22 1.83
1.33 0.87
2.41 1,88

2.69 2.82
2.67 2.24
2.52 1.46
1.20 3.51
3.31 2.23

2.92 0.94

9.35 13.12
3,00 6.40

7.00 8,40
12.80 8.00
5.40 11.30
13.60 33.80
16.80 6.6 0

Stat ion No. 7D.D- HOLUALOA

9.81 4.74
2.62 5.58

4.30 5.09
1.86 3.91
3.36 6.18
4.08 4. 65
9.05 6.61
4.88 5.78
6. 18 4,80
1.15 5.45
2.09 5.62
6.78 3,75

9.25 9.58
3.76 3.01
5.41 6.14
2.41 7.89
2.16 6.36
5.93 11.61
6.65 5. 52
2.28 4.21
4.56 3.96
2.52 4.16
3.6B 10.41
3.01 7.53
7.35 6.48
6. 11 5.83

14.04
4. 00

9.00
11.20
9.8 0
3.90
9.80

4.90
9.96
1.15

2.01 2. 14 2.37
7. 80 10.71 4. 59
0. 18 0.52 0.75

V i9
0.31
0.00

4.97 5,21
0.68 7.44
0,44 2.88
2.24 4.47
0,49 5. 38
3.50 9.25
4.30 6. 69

2.09 4. 15
0.00 3.11
5.61 2.13
3.38 2.77
2.61 4.a9

0.30 9.9 6
1.39 2.33
5.56 3.19
0.53 4.78
0.3 1 2. 16

2.93 3.86
2.03 1.99
0.32 5.95
2.41 1.15
0.61 2.82
1.65 13,59
1.39 3.10
2.46 7.69
0.52 6.44

1.51 0.1 8 4.84
4.46 7.8 0 1.63
0.10 2.39 0.80
2.56 1. 10 3.63
0.81 2.06 0.13
3.56 1.96 1.29
2.93 0.84 1.70
1.07 0.9 3 0.78
0.07 4.400 0.82
1.64 0.55 1.15
0.06 0.63 0.52
1.01 1.2 3 2.07
0.11 1. 15 0.53
1.63 3.65 10.71
0.95 3.9l 2.15
1.58 1.15 2.400
2.54 0.20 0.66

14.82 12.86 6.60
24. 10 4.00 12.00

0.90 1.50 4, 00
3.00 9.Ro 2.70
7.60 6.40 8.60
5,40 1.40 0.90
8.00 0.80 13.40

2.08
2.73
0.30
0.06
4.54
0.68
0.68

2.45
0.59
5.41
8.51
7.15
3.63
7.81
0.23
2.75
1.74
8.03
3.97
0.40
14.80
1.36
2.06
3.76
4.12
3.29

1929
1930

1931
1932
1933
193-i
1935

1949
1950 4.44

1951 2.41
1952 5.11
1953 Tr act'
1954 1.74
1955 1.41

1956 4.57
1957 1.24
1958 0.05
1959 13.29
1960 0.21

19G1 1.43
1962 3.34
1963 4.78
1964 0.54
1965 1.25

19li6 0.20

1938
1939
1940

1941
!942
1943
19U
1945

1946
HI..7
1948
1949
1950

1951
1952
1953
1954

1956
1957
1958
1959
1960

1961
1962
1963
1964

Ml'an 2.71 1.57
Max. 13.29 4.46
Min. Tr ace 0.06

Selected Rainfall Records 53



JAN. FEB. MAR. APR. MAV JUNE JULY AUG. SEPT. OCT. NOV. OEC. AN"

Station No. 73.0- PUU LEHUA

JAN. FEB.

Station No . 137.0 -HONOHINA

MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

1922
1923

1925

1926
1927
1928
1929
1930
1931
1932
1933
1934
1935

1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
19·19
1950

19a1
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
1962
1963
"64
1965

1966

0.90
3.00 1.90 0.80 2.00 1.30 2.50
0. 00 0.8 0 0.8 0 2.50 1.70 2.00
0.70 0.70 4.2 0 2.00 1.90 0.99
0.3 0 0.30 0.70 0.2 0 0.10 2.63
1. 12 0.60 2.90 4.80 2.65 2.72
0.55 1.20 2.32 2.00 3. 16 4.54
4.10 2.05 2.50 1.15 1.73
4.50 2.91 1.80 1.00 2. 10 2.00
0.28 1.22 0,40 2.40 1.20 1.10
2.00 2.00 1.90 2,40 1.70 4,20
2.46 1.23 1.80 1.98 2,75 2.7 1
1.11 1.3 5 1.0 0 2.0 1 8.0 0 6.00
3.10 2.05 2. 15 3.5 0 2.25 2.57
0.81 16.90 4.04 1.80 2,00 1.75
8.79 2.00 2,10 2.6 0 6.0 0 2. 10
2.51 4.02 4. 15 3.69 6.05 2.9 1
3.01 2.50 3.80 5.92 1.90 3.35
2.29 0.29 7.5 5 1.85 2.60 2.66
0.27 0. 31 1.25 1. 18 2.90 2.92
0. 11 1,89 3.95 0.91 3. 10 1.09
1.29 1.92 SAl 3. 10 6.60 4.24
0.28 2.20 3.50 2.00 5.35 5.78
0.2 3 2.00 3.00 5.90 2.65 4.60
3.28 2.41 1.85 2.72 1.0 0 1.70
0.60 0.8 1 1.85 2.90 2. 12 2.85
2.00 1.86 2.90 1.80 2.00 2.60
3.20 2.00 2.47 1.45 1.25 2.00
5.95 1.76 1.05 7.60 4.3 0 0.52

3.86 3,70 5.60 2.50 3.83 2,46
9.40 0.81 3.35 1.40 1.63 1.52
0.17 3.29 5.B5 2.50 3.03 1.24
1.26 1.11 3.2 5 2.70 5.45 2.80
0.95 2.77 2.12 3. 05 1.03 2.80
5.80 2.50 4.00 2.27 5.50 2. 15
2.75 3.00 6.00 2.50 1.45 1. 10
0.2 0 0. 11 5. 50 1.60 2. 10 2.50
2.05 0.4 3 1.17 2.00 2.80 1.30
0.33 0.81 2.00 2.00 4.00 0.96

0,40 1.87 2.65 2.40 3.45 3.71
1.50 0.60 3.00 1.70 3.10 1.50
5.87 0.60 6. 48 7.60 6.30 2.70
2.00 0.70 4. 10 1.80 4.70 1.75
1.70 1.9 1 1.80 2.70 4.50 3.40

0.10 2.35 1.65 0.52 1.87 1.54

2.00 2.20
1. 17 1,00
1.50 2.00
1.50 3. 10

2.55 ·1.26
1.41 1.59
3.70 4.84
2.71 4.00
1.80 2. 16
3.70 1.70
4.20 3.60
1.34 1.51
2.63 7.05
2.22 2.00

4.39 5.30
4,82 4.23
2.73 2,27
2. 15 2.35
2.20 2.9 0
0.65 5,00
2.10 5.35
1.10 2. 11
1.60 2.00
2.35 2.73

4. 30 2.15
3.90 2.35
4.36 4.G2
1.95 1.92
2.40 2.3Q

3.10 1,46
0.55 1.75
1.88 0.60
4.1 9 4.35
3. 33 1.75

1.50 4.72
2.90 4.00
3.50 4.50
2.50 2.90
0.3 6 11.25

1.40 1.62
3.30 2.4 0
2.90 1.58
1.50 2.00
2.20 2.1 0

2.49 2.00

2.00 2.00
3.4 0 2.20
2.00 2.00
3. 10 2.20
3,00 1,27
4.30 2.20
0.G5 1.65
1.83 2.25
4.00 1. 10

3.00 1.90
1. 35 0.90
1.7 5 lAS
1.82 1.85
3. 11 6.5 0

4. 55 5. 10
4.26 1.90
2. 12 4. 55
1. 52 1. 17
2.0 1 0.70

6.03 3.04
3. 10 -4.30
1.95 1.7 5
1.40 1.40
1.76 1.68

2.20 3. 12
4.00 1.56
2.23 2.20
1.00 1.90
1.15 1.4 0

1.35 1.85
1.3 1 1.44
0.90 1.00
3. 25 1.05
2.02 0.3 5
2.25 3.00
0.87 2.20
2.00 3.00
3.50 3.50
2.00 1, 10

1.00 5.'1'0
1.20 0.97
3,40 0.60
2.92 0.10
1.80 0.70

2.30 11.80

1.70 0.B5
0.35 0.70
0.80 3.56
1.00 0.93
0.78 0.32
1.42 11,46
1.00 1.25
5.72 9.30
0.90 0. 10

0.60 0.15
0.70 3.22
0.45 0,45
0.90 2,10
3.98 0.22

0.99 0. 32
0.25 2.01
0.61 1.15
2.32 0,45
2.20 0.42

1.33 0.24
2.8 1 3.30
0.75 0.93
1.13 2,90
1.65 0.78

2.22 1.30
2.00 1.57
2.00 0.75
1.05 1. 54
6.0 0 1.68

2.00 1.52
1.91 0.39
0.41 2.00
2.00 2.63
1,07 8.28

7.00 0.75
1.55 2.20
0.3 7 2.6 8
0.41 0.43
0.65 2.1 5
4,80 1.35
0.57 0.20
0, 17 0. 19
1.09 3.70
3.70 0. 29

1.24 1.20

'"19
11.
roo
2lU,
"11
28.
19
35
33,i

'1

",,:
30,4-
2"l
2$.1
32.'
31,l
29.S!
29t

28J
28.£
29.!
21.1l
36.»:

33.2:

2.r
3<.'
2U

3D.
2B'22.';
2l.11

30.21
20.1'
3U
26,l1
27.1t

'".-
Tota l 96.18 90.69 130.01 113.95 135. 12 111.09 111.03 137.96 106.12 104. 201961

196 2
1963
1964-

1966

2.00
2.08
8.20
0.04
1,50

0.00

1. 0G
0.06
2.60
0.08
1.00

2.06

1.00
5.00
6.20
5.20
4,40

3.40

3.04 2.06
1.04 6.00
9.40 7.40
4.06 14.3 0
3.30 4.1 6

1.20 2.20

3.02
1. 20
6.00
3.00
4.10

2.04

1.04
4.0 0
5.4 0
2.20
3.20

2.20

2. 10
2,20
2.4 0
1.80
8. 00

0.22

0.29
2.40
5..20
4.20
2.20
2.GO

6.18
2.00
3.20
1.00
3.00
3, 70

12.04
0.02
0.6 1
2.00
6.40

3. 08

1,04
0.00
0.04
7.20
0.00
0,00

34.93
26.00
56.65
45. 08
41.5 6

22.70

Mean 2.19 2.06
Max. 9,40 16.90
Min. 0.00 0.11

2.95 2.59
7.55 7,60
0.40 0.20

3.07
8,00
0.70

2.47
6.0 0
0.52

2.47 3.07
4.82 11.25
0.3 6 0.60

2.37
6.0 3
0.65

2.32
6.50
0.35

76,55

1,70
7.00
0. 17

83.91 1285.11

1.86 29.!:
11.46
0. 10 17,tt

Tula l 152. 35 115.23 152.33 113.75 178 .06 153.39 136.07 123.2 3 138.7 6 93.67 86 .62 61. 40 1391.2 4 Statioo No. 73.1 - KEAUHOU 73A

Tota l 178.00 I7:.U O 241. 41 255.00 382 .62 401.49 344.05 319.98 353.96 299.38 197.25 135.84 3259.70

1.20 6.23 3.92 5.06 7. 58
9.53 7.93 4. 26 11.56 9.34
19,26 1.82 4.45 2.82 5.55
0.40 1.77 8.17 9.8 2 7.44
3.33 4.78 5. 39 0.84 2J .93
4.92 6.73 7. 23 9.44 6.88
3.78 1.94 5.62 3.68 19.38
10.1 5 11.70 9.7 1 11.70 12. 1:17

11.44 13.97 10.84 9.02 21.57
25.02 14.65 8.0 1 10.11 40.40
6,4 9 14,48 20.23 20.90 17.55
6.06 12.63 15.05 16.05 10,4 6
4.59 0.69 7.33 5.68 11.;5

1.2 0 0,4 1 8.11 5.11 13.07
0.00 5.23 8.6 3 4.ofl 5.80
5. 13 0.80 9.26 4.09 11.65
1.10 4.16 8.2 1 5. 13 8.96
0.80 5.30 11.12 11.68 14.07

3.57 3.84 3.96 7.20 6.68
1.3 2 0.65 7.50 10.4; 10.99
8.70 5.25 3.03 4.32 9.86
3.70 6.15 7.95 4.67 8.55
8.32 3.1B 7.78 6.95 8. 50

2.65 6.01 13.65 10.01 13. 15
13.15 4.13 l1 .ti7 8.19 11. 17
0.52 9.94 GAJ 6.02 12.55
4.20 0.74 !J.03 6.99 18.75
3. 12 10.01 3.74 3.66 10.50

9.2B 3.43 7.22 15.26 12.84
5. 16 3.35 3.91 13.68 10.77

1.11
5.25
1.56
2.89
0.10
1.55
3.64
0.97
0.83
1.26

-
Discontl nul'd

4.38
:.!:l.58
0. 11

22. 58
4.68
7.09 132.111
0,49 69,2C

1.83 82.11
5.09 114.11
1.53 88.01
13.29 169.49
0. 11 160.21

5.62 169.i\
7.23 220.71
0.85 179.1l
1.72 121.02
1.67 95.01
0.5 1
2.60 83.11
2.4 1
4.50 15."
3.50

7.30
1,32 78.62
2.39 90."
1.90 86.»
1.37 84.81

2.02 I tl .:II
1.99 95.S!
9.09 91.011
8.32 111.0'
7 .14 104.8'1

3. 14 116.36
2.56 12.18

6.22
5.78
t . 15
4.33
5.63
2. 15
·1.24
2.75
7,43
·1.50

6 .5 8
17. 16
o.as

4.40
15.4;
4.67
6.43
11.36
2.66
17.16
14.61

2.8 5
7.01
7.40
7.71
4.52
4.08
5.84
4. 94
1. 10
8.75

4.11
7.24
8. 10
0.28
7.02

5.94
7.79
2.20
4.70
3. 76
10.58
4.51

9.98
34.3-1
2.09

13.23
7. 15
5.61

6. 03
6.90
4. 17
13,72
34.34
18. 14
24.33
25.33
6.36
7.83
11.34
6.69
6.38
6.67
7.5 2

11.43
2.09
7. 12
12.86
4,24

15.99
3 ,f18
8.92
7.29
4.04
6.60
2.88

4.52 6.31
7.29 4.08
8.80 1,40
14,4 3 6. 12
6.55 1·1.01 1
14.50 5.66
7.14 8.60
6. 11 10. 10
8 .32 .1.1)7
6 .37 -1.51

11.80
29,45
4.99

10.25
18.24
6.25
7.34
10.04
10.42
29.12
20,21

29.45
21,46
17.93
9.B4
11. 13

7.60
16.17
6.69
6.74
11.69

9.08
6.34
4.99
9.5 3
5.6 1

10.98
12.71
7.82
9.49
10,49
11.:'.7
S.02

10.67
20.85
3.7 1

20.85
15.28
3.98
9. 95
9.04
12.57
19.61
5,01

19.11
'1. 10
14.73
6.00
12.4 1
4.74
12.03
8.98
8. 25
16.89
8,4 7
11.32
11.65
12.75
5.60
7.52
3.71
6.DB
12.69
12.56

5. l5

13.38 11.47
3·1.20
3.2:4 3. 11

8.82 6,48
13.58 12.64
10.99 3.11
G.02 16.99
9. 48 14.98
14.79 6.74
21.88 20.3 1
18.89 10.93

6.89 20.28
34.20
20.69 13. 16
19.83 9.25
12.21 15.20

6.94 8.04
10. 50 6.20
16.87 7.37
14.7 5 6.36
13.93 6,27

10.86 6.85
8.04 11.34
11.88 13.55
8.39 9. 19
13.64 12.60

20.15 13.21
13.13 3.34
9.56 11.99
16.84 12.01
15.32 20.47
9. l0 12.72
3.24 11.85

Station No. 13.2 - KAINALIU

5.89 6.48 4.41 9.07 9.04
u.us 13.R-) 4.58 13.25 7.64
7. 10 3.32 1t .9 1 5.86 7.66
l .25 10.88 13.06 lol.:!O 10.78

8.44 5.58 7. 16 2.90
2.04 6.84 3.3 0 11. 22 7.66
J ,80 10.83 9. 76 9.Gl 5.20
3.1.)4 10.77 11.60 8.14 6.38
9.60 G.'1(i 10.77 8.84 4.10
4. UO 7.40 6.60 8.31 0.91

R.50 12.75
40.01 0

6.R2 5.55

5.7H
5,22
5.30
3."\;
J 3r,

3 .8'1
·L ll
ti.4 9
....45
11 .51

8 .05

3.0J

1.90
4 ,1\7
3.47
1,7G
2 .38
!I.37
a.on
fj 30
-1,11
u.xa

5.14
14.65
0.,11

0.37
2.73
2.89
2.!l3
4 .1 1

500

1.04
U IlI
·u n

1!.1 :11
1932
10JJ
19H
1935
19:1r;
11131
1938
mro
10·10

MpOI II 4.94
Max. 25.02:
Min. 0.00

1921
l iJ28
1929
1930

1931
1932
1933
1934
1935

1936
1931
L938
1939
1940

1941
1942
1943
1944
1945

1946
1947
1948
1949
1950

195 1
1952
1953
1954
1955

1956
1957
1956
to
ID60

15.82
19.58

6.78
9.78
11.94
17.63
16.45
21. 54
21.35
14.30
39. 38
15.03

6.60
14. 10
23.3 0
24.47
12.52
9. 12
8.20
25,49
21.10
21.39
17. 11
8.98
11.6 0
20.3 ·1
18.36

20,3<1
16.86
5.09

38.6 5
63.20
14.52

663 .75

4.00
0.00

0.00
0.00
0.00
0.60
0.00
0.00
0. 10
0. 30
0.00
0.00

0.00
0.20
0.00
2.9 5
0. 00

0.9 0
0.00
0.00
0.70
0.6 0

0.6 1
O.Gl
2.20
1.82
2.4 11

l. BO
1.30
0.08
0.93
t.su
0.0.
0.00
4.3"
0. 12
0,40

0,77
4.38
0.30

1.62
8.20
0.00

2H.r1'

2.30
0.20

0.00
0.00
0.00
0.03
1.20

0.00
0.25
0.00
0.40
0. 15
0,10
0.20
0.00
0.20
0. 30
0. 00
0.02
3.05
0.20
3.70

0.29
0.22
0.00
0.2 0
1.80

3,00
1.70
0. 50
1.7-1
0. 11

B.04
0,00
0.52
n.M
1.(;0

2.80

1.0U
8.04
0.0 0

37.04

2.22
12.50
0.00

Station No. 72.0 - HUALALAI

3. 07 4.69 4.04 3.68 3.24 3. 56 2.40
9,40 14.30 14.50 11.80 8.20 9. 30 6. 1H
0.54 0.54 0. 18 0.30 0. 22 0. 18 0.22

0.05 0.00 0,4 5 0.30 0,48 0.46 0.10
0,20 0.05 0.0 5 0. 18 1.60 4. 30 0.30

1.50 0.30 0.40 3. 10 0.30 0,48 0. 30
2.80 1.90 0.90 1.08 0.40 0.90 0.60
3. 10 0.4 0 2. 10 0.00 0,40 0. 60 0.00
1.10 3.40 6.00 0.20 1.·\0 0.80 1.30
z.no 0.60 1.05 1.40 1.20 1.60 1.80
OA O 1.10 1.04 2.40 2.90 2.30 2. 10
1.90 4.06 1. 0-4 1.40 0.70 1.60 1.80
O.ZO 1.10 2.10 1.80 1.6 0 0.40 2.90
G.OO 0.9 0 2.08 3.60 0.40 20.00 0. 30
0.08 0.30 0.00 2.40 4.60 0.50 0.00

0. 10 o.ao 0.80 0.30 1.10 lA O 1.90
0.40 0.20 1.40 2. 10 2. 10 4.10 0.20
O.BO 9.80 a. 0,40 1.30 0.8 0 0.30
2,12 2.4 ;:) 2.98 0.84 0.38 0.0 0 0.00
2.Z2 2.3 5 1.86 2.86 0.G7 0.40 0. 18

1.94 0.40 0.00 2,40 0.20 0.96 0,32
0.60 1.00 0.00 1.00 1.02 3.20 0.20
0.00 0.00 0.20 L8 0 0,4 5 2.72 0.47
0.4 2 0,48 3.G2 1.76 1,56 0.24 1.42
3.43 1.95 0.08 0.68 1.54 0.36 0.26
1.98 1.24 0. 62 1.43 1.20 o. a i 0.58
0.19 0.93 0.71 0.5 3 0.08 0.5 0 0. 14
1.10 J . 10 0.40 2.00 0.08
2.00 4. l2 3. 10 2.60 0.76 0.52
0.50 2,30 0.50 1.22 1.08 1.2 0 O.:iO

7,40 10.00 .. .40 4.00 6. 80 3.1l0 4.00
1.1': 01 2.66 0.30 2.50 1.80 ZAO 2.60
0.3H 2.70 1.20 3.UO 3.00 1.88 3.80
0.64 1.16 0.24 4.02 1.10
0.G5 0.52 0,58 0.2l! 0 .49 0. 14 0.57
1.63 1.60 0.52 0.88 0.14 5.02 6.06
1.:1Il .t,C.. 4.30 2.20 7.20 0.35 0.32
8.81l ·u n 4.00 '1.00 0.9·\ 1.50 a.a o
1.16 r,.·10 2.76 1. 12 0.60 r..00 o.no
1.40 ol,fiO 1.00 c .na 3.28 1.35 1,40
O.IlO 1.10 0.10 1,00 0.90 a.ne 4.00

2.14 !.fil 1.58 U ,B 2.00 1. 19
8.1l8 10.00 ';. 20 4.00 7.20 20.UO J.OG
0.00 0.00 0.00 O.ClO o.oe 0.00 0.00

5G.2 \ 7'j .99 57.9ti 58.34 50.7 1 76.1 1 44. 12

Moan 4. 12 3. 11 4.12
Max. 24.20 19,80 17.20
Min. 0 .00 0.00 0. 10

1929 3.1 8 3.00 1,50
1930 9.30 0.8 0 2.60

1931 0.00 0.25 0. 15
1932 0. 10 1.10 0.00
1933 0,80 2.50 2.M
1934 0.90 1,80 0,10
1935 2. 10 0.0 0 2.90
1936 0.00 14. 10 1.20
1937 0,20 7.0 U 1.30
193B 1.90 0.20 1.80
1939 1.40 3.20 1.10
19·10 0.00 0.00 7.00

19-11 0.00 0. 00 0. 10
1942 0.00 0. 10 3. 10
1943 5.00 0.0 0 2.'10
19·14 0.00 4. 35 8. 20
1945 0.00 0.94 0.14

ID46 1.90 0. 10 0.00
1947 0.00 0.00 1.10
19.;8 3.40 2.0 0 5.-10
1949 8. 10 0.56 1.98
19:'0 6.76 1.70 0.33

1951 2. 10 2.3 5 4.·10
1952 3.36 0.5 0 1.21
ID53 0.00 2.72
1954 0.86 4.30
1955 1.46 3.40 1.8f>

1956 11.80 4.00
19:i7 3. 14 i.no C.!14
1958 0.00 0.00 2.GO
1959 4.78 2.20 0.90
1960 0.00 0. 16 O.GO

19G1 0.07 1.29 0.2·1
UH.l2 4.04 o.ee J. GO
L963 3. 16 0.80 ·1,40
19fJ4 1.04 o.no 5.110
19G5 0.95 1.10 5.00
19nfi 0.06 i . eo 1.3 5

TOl<t1 8 1.18 64.32 81.74

MC'ao 2.19 1.79 2.27
M ,I :\;. !l.8U 14.10 8.20
Mm. 0.00 0.00 0.00
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ANt JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

Total 138.38 113.39 198.51 206.7 0 275.33 218.13 304.64 283.90 276.49 211.61 160.00 108.88 2557,76

87.30 117.27 109.82 112.43 89.74 101.04 119.03 98.60 88.60 68.40 71.1 8 1120.55

7.65 7.73 8.46 7.89 7.6 8
13.84 13.06 14.20 13.45 14.50
3.32 3.30 2.69 2.45 3.50 18.08

15.27
33,46
25.61

24.88
25.90
30.20
13.9 1
30.72

24.67
18.57
17.78
24.28
26.3 1

40.50
26.60
23.57
13.19
16.79

18.56
15.51
44.6 5
26.97
24.79
38.50

27.30
23.63

20. 15
16.86
20.22
23.55
20.41
21.98
24.30
23.2'
26,81
21.89
28.86
27,74
19.40
16. 12
25.'2
20.70

19.81
18.41
26.30
12.04

21.96
16.66
32.55
21.23
23.18
32.46

117.11
94.M
95.58

113.1 2
81.85
91. 17
111.19
93.50
55.91
87.08
82. 09
120.16
114.39
83.02
96.74
99.08

100.27
35.50
102.82
126.29
107. 39

74 . 31

1.50 25.47
8,06 44.65
0.04 12.41

1.03
1.49
0.26
1.68
1. 26

0.57
0.04
1. 55
2.10
6.02

0. 25
1.75
1.15
0.12
2.42

1.30
0. 15
0,36
3.80
0.32

0. 90

9.71 93.81
23.36 126.29
0.66 J5.50

1.40
5.27
2.45
0. 20
6.43

0.60
0.53
0.09
0. 15
2.00
5.50
I ,Sl
0.12
0.36
0.68

4.10
0.28
0,97
1. 11
2.95

1.24

8.:17 13,48
17.88 21.75
9.03 19.23
7.38 ·L78

1.33 1.18 22.38
3.66 5.96 J2.55
0.18 0.0 0 12.04

9.36 13.94
23.02 16.47
4.11 23.36
8.24 5.80
21.98 4.20
15,43 7.39
8.36 3.38
2.36 21.74
1i.06 5.04
11.28 3.03
11.87 21.89
8,29 2. 18
13.20 15.04
15.56 2.83
25,83 16.79
4.85 2.93
4.55 0.66
17.34 4.59
12,09 13.21

9.34 9.80

1.01 0.72 0.9 1
0.66 0,36 0.36
1.70 1.03 1.21
3.97 3,63 0,00

1.85 0.74 1.16
2.64 0.58 1.40
0.98 0.99 0.89
0.64 1.24 0.39

3.38 0.39 0.38
1.97 1.72 1.65
0.76 1.15 0. 52
1.15 0.76 1.77
0.74 1.25 0,97

3.06 0.7 1 2.0 1
1.34 1.92 0.80
1.09 2.62 0.49
1.37 0.97 1.90
0.61 3,66 1.63

2.07 1.47 0.6 7
0.97 1,28 0,4 7
0.96 0.28 1.10
1.05 0.1 8 1.91
0.11 0. 54 5.96

1.60 1.30 1.70
2.53 0.26 0.55
1.25 1.40 0.25
1.05 0.66 1.31

3.03 5.16 1.18
1. 12 0.78 0,25
0.56 0.18 0.40
1.05 0,79 3.55
1.25 2.57 0.51
5.54 2.52 0.82

11.85
7.05
3.25

5.06
5.23
6. 58
4. 39

2.01
3,31
3.50
4.25
2.66
13.49
1.17
1,81
1.42
2.90

8.98
2.51
3.70
7.42
4.09

8.17

5.83
2.00
3. 24

4.84 5.26 11.70
8.10 13.49 25.83
1.60 2.01 2.36

0.90 2.00
5.50 1.43
5.4 5 2.04
0.25 0.70
0.5 3 0,22

0.30 0.70
0.29 0.45
0.20 0.59
1.92 3.00
1.32 0,13

1.50 4.50
0.6 8 4,45
1.60 2.00
2.35 2.90
0.28 0.70
0,60 2.60
0.30 0.60
2.70 1.90
2.62 1.80
0.90 0.65
3.50 21.60

1.90 2.31 1.58
5.50 21.60 6043
0.20 0.13 0. 09

1.13
1.13
1.68
1.93

3.07
1.57
1.51
1.61
2.86
2.46
1.38
1.14
2.90

1.93
3.36
2.22
1. 17
1,37

1.08
1.09
0.65
2.50
1.27

0.98
1.25
1. 17
1.60

0.76
1.65
3. 12
1.62
1.99
2.59

3.32
2.54
5.72

1.52
1.05
3.85
1,65

2. 15
2.27
1.24
2.07
1.69
2.47
1.78
1.46
1.60

1.04
1.46
3.45
2. 16
1.70

2.0 2
0.58
0.42
2.74
1.J2

2.01
3.25
2.05
1.26

0.98
1,61
2.07
2.44
1.85
3,22

8. 16
22.30
0.97

3.84 6. 14
2.85 3.03
6.58 3.94
15.40 1.85
1.70 . 3,89
5.05 1.60
11.34 7.03
3.88 4, 41
22.30 2.09
18.17 1.33
13.91 3.56
14.13 4.54
9,0 5 5.9 5

4.82 4.1 4
0.97 5.51
4.26 5.68
5.24 5.76
6,12 7.44

5.44 8. 10

5. 37
4,61
7. 16

5. 87
17.50
0.82

5.82
4.69
9,44

2.30
6.25
0.82
5,25
5.31
3.39
7.20
17. 50
4.72
2.60
5.17
1. 27
13.31
2.27
6.85

7.30

2,56
2. 15
3.42

2.60
1.96
2.66
4. 01
2.81
4.55
2.64
1.43
7.25
2.30
4.10
1.26
3.18
2.40
1.35
8.52
2. 89
8. 12

6. 14

1.78 1.94 2,67
7.35 4..90 10.30
0.33 0.19 0.14

3.72
8,52
1.26

2.18 2.07 1.90 1.75 1.61
3.13 4. 14 3.65 3.36 5.54
0.71 0.3 1 0.42 0.65 0. 11

5.43
l. 50
7.28

7.44
20.29
1.21

1.40 2. 38 1.42 2.51
2.48 1.35 1.74 0.62
1.25 5.03 3.35 2.04
1.97 2.02 2. 30 1.47

Station No. 77.0- PAPALOA

1,48 3.64 1.63 4.14
2.02 3. 10 2.40 2.28
1.42 1.89 2.18 2.36
1,60 1.80 2.44 2.04
0.88 2.79 1.56 1. 15
0.84 0.54 3.4 1 1. 17
2. 15 4. 53 2.26 1.81
1.89 3.26 3.73 2.44
3.93 2.00 3.36 1.35
3.05 1,45 1.96 3,07
2.62 2.4 0 2.47 3.78
1. 18 2.29 2.04. 3.35
1.09 0.99 2.9Z 2.50
5.01 2.9 3 0,77 1.87

2.25 3,01 1.93 2.51
1.07 2.02 2.27 0.56
0.81 3,00 1.29 0.82
1.44 2.99 2.13 3.29
2.54 1,64 1.72 2.38

2.61 2.00 1.15 1.70
1.15 1,9 5 2,37 2.00
1,75 1.32 1.85 1.75
1.30 2.0 0 0.71 0,31

1.98 2.14 2.19 1.07
1.72 2.25 2.09 1.70
5.26 3.34 3.69 3.45
1.32 2,47 1.83 1.34
1.97 3.66 2.34 1.70

1,34 2.94 2.48 3.65

Stati on No. 78.0 - KULANI SCHOOL SITE

12.36 6. 56
1.67 1.21
21.67 8.68
4.52 3,64
2. 04 6.48
3.25 6.07
5.9 3 10.90
10. 15 7.36
8.53 8.3 1
13.50 3.93
7.49 3.24
7.77 6.4 1
15.99 6.55
4.60 4.52
1.47 4.25
32.95 13.25
7.46 20.29
12.95 15.4 5

3.40 3.97

Stati on No. 79.0 - KULANI CAMP

10.58 9.35
28.2 4 32.95
1,13 1.47

5.58 22.02 9.35
8.19 9.07 1.89
12.76 11.63 21.41

3,25 2, 10 1.50 5.35 0.5 0 0.40 4.50 1.95
1,40 1.48 2.26 1.44 2. 17 0.50 1.80 1.16
2.31 2.15 6.35 1.00 1. 50 2.75 2.05 1.89
1.95 1,45 2.84 0,65 0.25 2.94 0,72 0.111
5,84 2. 10 0.45 3.85 3.10 2.38 0.80 3.76

3.90 4.00 4. JO 1.90 1.20 2.25 2.90 2.05
7.70 0,53 2.40 0.80 0.52 1.70 1.46 2.15
0. 14 4.39 5.1:10 2.20 1.20 0.46 0.30 0.86
0.52 1.54 2.10 1.60 2.16 0.95 4,55 3.69
1. 18 4.47 3.00 4.50 0.62 1.00 1.52 0.55

4. 10 2.80 5.80 1.75 5.50 1. 10 1.00 6. 70
2.25 1.25 0.75 1.75 2.00 0.40 1,20 8.50
0,05 0.70 3.70 0.90 1.25 1.50 3.00 6.40
1.16 0.30 1.50 0.50 0.75 0.35 0.90 2.00
0.90 0.51 1.96 2.10 4.00 0.80 0. 19 2.25
0. 52 1.65 3.60 1,10 1.65 0.51 0.40 0.53
1.28 0.50 3.20 3.10 3.60 0.95 1.30 0. 25
3. 10 1.30 5.9 0 7.30 7.90 7.35 4.90 0.07
0.98 0.95 4.4 0 1. 10 5,60 0.81 3.10 2.70
1.60 1.72 2.30 3.20 5.40 1.70 2,45 1.60

0. 10 2.12 0.6 0 1. 13 0.87 0.33 1.19 4.92

6. 17
26.7 1
7.55

8.07 9.20
23.27 26.5 1
0.56 1.31

5.53 3.58 21.97
23.27 6.78 6,34
5.21 9.5 9 4.77

15.59 28.24
14.55 6.16 23.49
0.56 6.1 0 12.67
4.07 5.37 6.20
18. 59 15. 11 1.13
10.14 26.51 4.44
11.63 5,85 3.55
3.35 2.24 9.35
9.5 5 14.11 4.59
12. 11 12.80 8.96

2.13 15.70 5.19
1.23 2.65 6.51
2.40 1.31 12.17
10.92 16.33 25.78
5.09 4.48 11.50

5.53 4,44 2.08

1947
194.8
1949
1950

1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960

1961
1962
1963
1964
1965

1960

Mean 1.82 1.98 2.86 2.36 2.67
Max, 7.70 10.20 6.35 6.0 0 8.95
Min. 0.00 0.05 0.22 0.10 0.25

Tom l 182.02 67. 16 125.62 104..03 111.30 80.22 87,35 120.03 85.32 104.00 71.15 67.47 1120.73

Tolal 1&3.31 174.76 200.93 117.70 141. 27 70.77 111.52 155.0 5 91.9 9 105. 25 234, 02 194.27 1782,48

Mt'an
Max.
Min.

Mean 2.12 1.28 2.43 1.96 2.47
Max . 10.66 4.9 0 6.46 5.26 5.03
Min. 0,00 0.10 0,65 0.81 0. 54

1932 1.58 2.23 1.27
1933 1.72 2.06 1.88
1934 0.57 1.12 0.65
1935 3.21 1.01 2.31

193fl
1937 2.96 2.58 1.90
1938 1,91 0.65 2.81
1939 1.00 1.90
1940 1,22 0. 10 5.00

1941 0,09 0.35 1.34
1942 0.00 0.24
1943 2.60 1,06 3.55
1944 0.22 0.91 1.74
1945 0.25 1.22 2.41
1946 3. 19 1.12 1.65
1947 0.63 0.33 2.18
1948 1.98 2.54 3.56
1949 3.74 1.34 1.74
1950 6.69 1.96 0.66

1051 1,47 2.74 6.46
1952 5.81 0.69 2,59
1953 0.15 1.35 5.29
1954 4.12 0.83 2,14
1955 0.62 1.52 1.08

1956
1951 3.21 0.4 5 1.04
1958 0,24 0.10 2.76
1959 10.66 2.10 0.75
1960 0.25 0.63 0.90

1961 0. 29 1.13 2.05
1962 1.17 0.38 1.94
1963 4.05 1.10 5.33
1964 1.26 0.79 2.77
1965 0.84 1. 57 2.13

1966 0.50 4.90 1.96

Total 67.8 0 42. 10 80,09 64.83 81.38 71.98 68.18 62.69 57.74 53.08 43.81 39.07 716.29

1946

1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
1962
1963

1' '''1965
1966

23.32
22.00
21.16

19.75
38.21
27.80
44.26
29.05

16.24
21.35
16.90
36. 11
30.44
43.88
38.62
31.34
34.2 0
23.64
20.63
26.58
32. 33
29.01
30. 24
25.76
29.65
35,62
21.73
37.32

33,55
23.43
18,96
33.52
18.61

38.17
2J.91
21.31
21.96
15.61
24.41
19,89

28.01
44.28
15.61

71.05
93.75
50.55

21. 35
19.00
19.04

12.41
35.01
28.90
33.22
33. 13
15.32
22,38
14.19
33.65
30.20
33. 15
36.65
32.60
30.87
24.65
15.71
19. 12
30.2 1
24.511
26,55

56. 19
61.9 8
67.03
65.65
89.2 5

76.68
69.19
14 .88
66.45
18.87

93.75
64.55
88.8 5
65.05
74.86

92.16
64.03
52.14
1'0. 19

80.43
65. 11
86.96
1'0.85
66.15
50.55

0.50
1.10
3.10
0.80

0.46
8.06
0.20
8.00
0.12
0. 10
2.33
0.5 5
1.25
0.65
0. 15
1.83
0.90
0.37
0.36

0. 11
2.30
1.10
2.75
1.20

0.8B
2.74
3.13
4.29
2,46

8.91
3.13
3.08
2,91
3,34

2.85
2.33
6.07
4.52
6.89
2.99
2,24
2.41
l ,23
3.79
2.31
2.59
3.58
7,80
1.07

1.12

3.02
8.91
0.83

0.70
1.00
4.30
1,16

0.52
11.55
2.05
8.70
0.23

0.15
3.40
0. 5l1
1.61
0.22

0.30
1.95
1.60
0.35
0.38
0,16
4.00
0.72
2.80
0.61

0.95
1,42
0.73
1.42
1.42

0.91
0.36
1.82
2. 12
2.00
0.5 0
2.00
2.42
0.21
1.99
1.60
0.15

1.70
0.20
0.60
0.85

0.88
1.58
1.80
5.88
1.70

0.62
0,60
0.40
1.10
3,99

0.98
0.25
0.69
2.56
1.91

1.13
2.4 1
0.42
1.47
1,45

1.00
Vl6
3.30
0.48
6.37

2.20
1.76
0.15
0.20
1.13

6,00
1,45
0.46
0.45
0.66

4.35
0.3 1

1.67 1.74
6.37 11.55
0. 15 0. 15

1.50
0. 10
0.40
0.70

0.56
1.42
1.60
4.15
2.00

0.65
0.65
0,25
0.65
3.95
0,75
0.91
1.67
2.51
1,95

0.35
2,30
0,25
1.31
1,80

l.G l
3.02
3.16
1.1 5
6.74

2.09
6. 12
4.91
3.01
11.84
5.48
4.43
0.92
2.45
2. 18

11.40
3.19
0.53
6.56
1.01
8. 16
3.80
2.35
2.67
8.04
7.00

1,95
2.60
3.10
2.40
1,19
2.09
1.95
2,90
2. 10
1,80
0.70
1.35
2.80
5.25

5.10
1.00
4.10
1.27
0.5 1
3.01
3.24
1.11
0.9 4
1.26

3.22
1.05
2.18
1.70
0.94

2.00
0.94
0.39
6.00
0.56
3.00
2,65
2.00
3.55
1.00
3.40
0,30

2.1 6
6.00
0.39

5.88 4,44
14.41 11.84
1,40 0,53

1.60
3.85
2.20
4.50

3.84
4.31
1.10
1.70
4.50

3.00
1.5<;
0.90
2.47
3.34
4.25
4.50
1.30
1.09
1.52
6.02
2.95
2.00
1.37
1.83
1.71
4.50
4.00
0.50
0.97

1.25
1.05
0.70
3.2 7
1.37

2.00
0,36
1.60
4.40
0.92
1.20
1.10

2.90 2.1 5
4. 70 1.00
2.00 3.50
3.70 2.10
2.85 1.14
3.91 1.98
0.30 0.30
0.70 2.00
5,00 4.10

2.50 1.90
1.35 0.55
0.30 0.52
1.84. 1.64
0.85 7.00
1.90 G.07
3.10 1,70
0.70 3.05
1.17 0. 15
1.62 0.7l
3.55 3.02
2.75 1.93
1.78 0.42
0.45 1. 11
1.65 1.00

2.36
6,02
0.36

9.08 7.38
8.83 9.34
9.96 5.30
s .ao 7.80
9.52 6. 14

12.86 8.30
5.47 3.03
7.84 6. 71
3.61 5.07
6.34 4.45

7.37 10.51
8.24 2.88
5.96 6.07
7.27 5.37
9.96 2.38
6.70 4.79
3.84 4.21
4.32 9.43
3.50 3.57
8.08 6.33
6. 13 6.20
7.65 4.82
12.56 2.36
9.09 5.26
8.64 2.92
4.38 5.93

2.90
7.50
0.70

1.80 2.55
0.95 1.00
1.20 2.00
1.30 4.10

2.12 4.4 0
1.41 1.59
3.80 4.90
3.40 3.90
2.90 2.14
3.30 2.10
3.84 3.90
1.09 1.45
1.20 7.50
1.83 1.95

4.70 4..50
4.71 3.6 1
5.30 2.29
2.70 2.79
1.52 3.30
0.90 2.97
3.00 2.00
1.42 2.55
1.95 1.77
2.71 2.70

4.80 2.10
4,88 2.1 0
3.30 6.13
2,00 . 1.81
2.38 2.31
3.10 1,80
0.86 2.00
1,54 0.70
3.42 4,64
2.00 0.92

1.25 5.35
3.00 4.30
2.00 3.60
3.30 3.20
0.26 0.90
0.90 1.21
3.00 4.00

2.46
4.88
0.26

1,35 0. 14
1.00 2.00
0.85 1,50
1.10 1.90

1.90 2.60
2.85 1.60
3,60 4,70
2.60 2.70
2.80 2,16

1.95 1.30
2.40 3.:l0
0.40 0.72
1.97 10.30
l. 85 1,90

2.23 6. 15
4.50 3.51
1.65 2, 16
2.B7 2. 18
2.84 4,30

0.31 3.02
1.03 0.65
1.10 2.77
1.97 l.11
;,:1.00 2.3 2

2.19
5.56
0.50

0.50
2.00
0,80
0.14
1. 10
2.65
6.35
0.97
2.30

0,00
3.20
2.01
3.00
1.05
0,75
1.50
2.75
1.85
1.70
i.59
0.57
2.88
3.39
3.85

5.57 5.99 5.44
6.14 4.10 I.!.79
11.18 5.39 8.35
12.26 5.25
11.52 8.36 13.45

7.48 6.24 5.48
9.27 8.65 7.58
6.59 12.59 9.98
9.77 10.22 8. 79
6. 51 9.84 2.45

13.31 8.89 8.75
8.14 6.31 3.47
7.90 8.79 5.03
7.77 9.39 6.83
8.92 13.99 7.56
6.17 12.24 10.67
4.38 7.98 7.94
4.10 5.78 10.15
3.80 9.62 9.36
6. 15 2.69 7.27
6.55 4.63 8.27
6.11 9.44 5.13
9.37 9.46 11.69
6.55 7.78 9.63
6.50 9.00 13.08
4. 55 7.76 5.07

0.55 1.02
2,00 2.02
1.50 1.50
2.40 1.4 5

1.30 4.00
3.20 2.00
2.5 4 3.66
2,00 2.22
2. 50 2.95
1.82 1.40
1.80 3.85
2, 15 2.42
10.00 4. 20
1.75 1.75

2.00 1.75
5.20 2.00 ,
5.10 2.95
1. 31 3.15
1,96 2.20

2.93 2.06
2. 16 1.48
6.56 3.25
5.22 3.75
3.30 5.56

0.60 1.30
2,44 2.20
1.7 5 1.93
1.00 3,41
3.80 0.78

3.9 3 4.71
1.4 5 1.56
0.50 0.92
4.35 1.64
1.06 0. 50

5.00 1.10
1.70 0.70
1.50 2.00
2.00 0.92
4.00 0.92
3. 10 1.45
3.00 1.11
D1scontl n ucd

Station No. 74.0- KANAHAHA

3.50
4.00
2.60
0.30
5.20
2.12
2.00
1.50

2.25
2.30
1.81
1.99
3.50
1.50
3.50
3.72
7.43
0.98

0.73
0.81
3.6 2
2.88
5.10

2.90
3.02
1.80
1.05
7.35

2.75
0.85
1.80
2.6 0
3.11

2.00
2.50
1.20
1.00
2.30
1.85
1.60
0.80

2.68 2.74
7.43 10.00
0,30 0.55

Statio n No. 75.0 - AHUA UMI

0.80
0.70
5.10

0.80
3.30
2.03
2.40
2.00

0.50
1.50
1.23
0.75
2.15

3.50
2.10
3.75
5.80
6.85

0.33
3.12
6.89
3.22
3.05

1.40
2.29
5. 56
2.76
0.85

5.00
3.00
5.70
3. 17
1.90

4.26
1.25
4. 30
0.93
1.85
3.30
3.30
4,58

:.!.BO
·...89
0. 33

0.60 3.25 1.35
1.10 ·1.00 0.75
4.00 1.70 2.00
0.40 0. 10 0.60
3,60 4. 55 2.85
2.27 2.08 6. 35
1.20 1.50 0.80
2.90 1.60 3.50
0.80 2.00 1.22
1. 10 :!.10 1.95
2.00 1.83 2.81l
0.47 1.68 8.95
3.50 3.00 1.55
2. 10 1.30 0.80

3.75 S. lO
4. 10 3.82 4.95
G.25 5.47 0.9 7
6. 15 0.89 I.BO

U.22 0.33 2.00
3.80 0.72. 1. 1!'!
·1..93 3.8 2 7.45
3.02 1.32 4.J O
3.90 6,00 z,00

1,15 ·L5 4 5,76 7.12
l .U 4.33 4.18 4.04
0.54 5.58 4.11 7.32
3.39 7.01 ·1.23 6.52
l .B3 7.51 10.62 B.80

2.49 4. 11 8. 14 5.38
0.5 1 6. 61 8. 20 9.64
4.14 2.BO 2,61 6. 14
3.80 2.77 3.8 3 4.91
3.92 7.42 8.2 1 7.67
S.H 12.50 6.97 7.14
J .89 4.5 2 5.28 6.5 1
8.24 5.60 5.1 5 8.75
0.88 6.28 2.62 8.93
9.5 1 2.38 2.16 6.9 1

2.94 5.55 9.09 9. 12
2.90 2.71 11.07 8.65
0.10 6.52 3.01 5.33
2.92 2.3 5 4.52 7. 12
2.Ul 3.75 5.97 9.29
2.79 14.49 7.12 11.50
0.56 3.66 4.58 10.74
2.91 9.2 9 12.08 6.94
0.2 7 7.21 7.00 4.97
1,49 2.15 4.62 6.4 7

3.54 3.33 1.63 3.86

3. 15 5.51 5.74
9.5 1 14.49 12.08
0.10 2.15 1.63

1.90
0.90
0.80

0.20
1.18
1.34
5.10
2.43
1.09
2.00
1.17
1.40
1.80
14.50
2.00
3.79
3.53
0,12

0. 15
1.34
1.88
3.40
2.55

2.53
1.53
2.34
2.75
2.45

3.80
O.BO
4.41
1.08
3.30
2.45
1.75
0.08
0.35
0.61
1.60
0.40
0.50

3.50
0.00
0.50
0.20
0.80
0.51
4.08
4.10
o.n
1.90
2.25
1,09
2.91
0.80
7.80
2.75
2.2:.!
2.39
0.24
0.07
1.91
0.30
0.12

3.25
1.26
2.60
2.85
7.70

l .1O
8.80
0.33
1.03
0.76
5.26
2.25
0.15
1.65
0.20
0.45
1.62
6.00

2.25 2.00
0.00 1.00
0.30 0.60

0.10 0.40
0.:.!5 1,03
0.12 1.03
3.40 a.20
4.00 2.65

0. 15
1.0S 1.90
i.so 1.13
1.25 0.65
2.1:I 0 2. 10

0.75 10.20
6.45 i.au
3.09 3,76
l .91 4.17
2. 19 0.05
o.is 0.06
0.05 1.81
1.% 1.16
n.n 3.50
U,27 0. 50

:!.17 2.13
B.80 1,1.50
J .{JC 0.08

0.67
0.06
3.01
0.41
1. 30

5.20
0.98
7.49
7.76
6.8a

4.27
B.55
0.3 7
2.74
2.02

10.50
4. 92
0.46
14.64
0.76

2. 22
6.03
4.21
2.62
2. 11

2.38

Mean 3.84
Max. 14.64
Min. 0.06

1922
1923
1924
1925

1926
1921
1928
1929
1930
1931
1932
1933
1934
1935

1936
1937
1938
1939
1940

19-n
1942
1943
1944
1945

1946
1947
1948
1949
1950

1951
IfJ52
1953
1954
1955

1956
1957
19511
1959
1960

]961
1962
1963

t ota.l

Milan
Max.
Mlr1.

HIH
IS4:.!
1943
19401
1945

1946
un
1948
1949
1950

1951
1952
1953
1954
1955

195fj
1951
1958
1959
1960
1961
1962
1963
1964
1965

1966

19';1
19·i2
13

J9l!
1!1·15

1922
1923
Hl24
1925

19:!6
1927
1928
1l1'9
1930

19JI
1932
193:J
193·1
EI35
1931i
1937
11)38
1939
19-1lJ

•.u

4t

"17
21.

"31
".41.e
3<.'
30,1,.
21.

,.
31.1

28.

29.1
21,r.
36.3

22J
3d

30.1
28'
22.11
27.11

...
lll,!
lll.ll
n.1I
!9.et'
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JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

To lal 164.94 210.35 237.57 192.69 139.54 56.86 106.61 159.65 84.00 119.85 232.32 205.61 1886.14

T ala l 219.24 186.87 235.66 150.91 90.32 62.75 152.32 276.99 137.85 147. 25 164.93 233.73 1910.40

Mean 4.57
Max . 24.6 1
M in. 0.00

8.68 11.07 12.50
28.71 34.85 28.00
0.66 2.01 3.30

152.14
144.l4
155.69
136.DS
148.85

118.18

82.31
137.93
39.91

119.78
93.19
153.06

10'J.4S
136.59
167.3!
132.01
128.OS
122.44

159.6'
13.3.35
129.01
132.&4

129.32
144.31
194.23
129.99

151.88
91.18
191.71
D8,2O
118.02

158,49

20'l.40

125.S0

81.es

123,51
121,91
U3."
113.10
142,11
96 ,03
130,14
126,79

180,89
180,28
188,53
108,11
101.71

185.62
125.41
131.01
160.1i

121.48
149.35
92.18
126.12
116.95

181.53
182.-«
212.10
165.H
87.0\
147.18
145.31
109.49
145J 1
132.13
155.58
151.20
171.24
138.96
155.8&

165.24

103.n
181.25
143.34
186,88
165.81
109,60
126.10
157.79
126,38
78.11

6.76
23.71
0,29

17.80
56.79
25.47
14.88
7.62
5.45
16.71
2.39
15.98
3.66
38. 14
10.06
16.60
2.96
3.00
13.11
10.94
12.01
20.53
22.95
46,45
23.15
25.76
15.73
15. 55
20.31
9.8 7
8.28
57.02
6.00

10. 15
23. 76
3.98
17.07
4.63
16.90
3.59

16.99 144.19
57. 02 :U2.10
2.96 78.71

3.70 1.73
24. 34 27.84
16.87 17. 13
8.43 16.11
5.83 15.50
15.08 13.70

15.20 8.9 0
14.9 5
12.64 10.21

3. 12 5.30
12.7 5 8.84
9.80 3.49
3.67 2.2 0
19.50 5.06
38.89 11.8-4
12.3 2 15.48
15.69 6.03
5.78 4.22
25.86 11.75
17.92 11.65
10.74 5.45
6.69 15.58
4.09 11.09
9.9 4 15.36

13:42 15.01
14.60 17.53
31.40 8.3 0
J8.:l.6 13.90
28.76 9.23
15.42 23,06
14. 19 6.47
18.59 19.79
11.49 3.89
7.29 13.·' 9
27.20 15.84
17.32 3. 13
6.82 32.35
8.86 3.54
11.26 1.32

2.18 15.46
12.60 51.88
6.89 24.00
17.56 15.30
18.60 6.01

15.91 6.01
7.17 17.93
3.19 2.05
12.42 19. 11
19.95 7.13

6.05 39.68
17.08 11.85
H).33 16.89
12,60 3.02
12,81 J .03

3.23
13.05
6.48
18.03
19.00

17.37
7.87
3.66
12.36
11. 55

6. 11
18.35
15.20
8.82
13.01
11.16
5.49
3.46
16.22
10.54
4. 46
21.15
20.27
12.00
10.67
17.87
12.94
9.32
16.34
14.98
22.78
11.98
15.20
29.84
15.63

13.98
7.59

10.00
7.8 1
8.55
6.59
8.28
6.84
21.00
18.04

9.51
12.12
11.21
3.83
10.09

4.58
16,88
10.80
8.65
2.64
7.34
18. 54
5.40
11.49
20.72
1].3 7
4.4 5
7.46
11.18
20.36

13.90
9.2 1
13.07
25.08
7.36
6.90
8.16
17.52
4.29
9.30
9.34
2.59
2.60
11i.11
6. 37

14.83
8.70
6.76
9.64
14.95

8.12 8.27
11.50 30.99
2.03 1. 15

6.58
7.97
11.98
4.08
8.98
10. 14
2.51
3.01
15.57
7.40
16.96
9.87
7.95
9.6 2
14.22
30.95
8.88
2.72
13.46
7.79

9.83
16.3 2
19.49
12.63
8.45

27.02
10.86
6. 13
8.75
6.39
17,29
14.15
14.99
5.00
10. 68
23. 31
3.04

17.65

11.2 1
5.73
8.3 1

14. 43 14.56

8.48 4.4 9
8.53 7.2 3
5.30 26.84
10.93 12.15
15.21 18.29

5.89
4.15
10. 15
15.69
7.24
18.85

7. 11
26.28
13.28
7.80
3.96
22.97
7.13
6.39
24.06
9.70

13.38
2.50
6.59
14.5]
11. 53
7.4 0
16.4 9
16.90
7.92
8.64

8.62
l2. 54
13.98
4.92
15.09
23. 32
6.32
7. 36
L3.01
9.12

20.1 9
8.49
7. 49
5. 29
L2. 51

7.23
18.79
2.26

9.27 11.40 13.08
23.08 30.95 29.84
2.41 2.5 1 3.23

10.96
11.91
14.64
4.99
15. 27

22.30
6. 49
7.61
11.7 5
8. 30

23.08
1.59
8.90
5.8 7
11.32
17.45
8.86
7.63
7. 84
4.90
5.73
13.59
9.42
5.96
6.30

3.10
8.62
3.28
10.96
4.74
2.41
5.2 1
8.80
8.6 1
13.24

6.4 2
10.67

8.91
7.87
8.06
17.28
16.73

12.35
25.03
3.46

19.20
17.26
7.61
8.83
23.83
14.81
7. 08
3.93
6.78
7.80
25.03
16.99
8.8 5
7.7 8
21.99
16.73
11.23
9.35
8.58
15.80
6,31
12.78
7.89
8.68
5.63

11.09
7.25
6.29
18.43
9.46

21.99
31.11
19. 14
8.90
14.33
1.4 7
4.76

6.21 8.84
32,68 32.98
0.66 1.0 1

18.21

9.25
7.27
8.56
14.55

10. 27
18.01

5,73
11.46
14.00
15.54
8.68
15.02
11.49
3.46
7.0 2
6.23
13.06
18.01
7.42
13.76
10.63
9.36
6.97
12.59
14.02
4.09
12.36
10.68
7.84
11.01
9.88

14.45
8.13
5.86
11.49
11.12
8.3 4
17. 39
.12.75
5.51
9.68
6.5 1
7.86

8.39

9.11
6.22
5.68
7.80

9.67 10.10 8.5 1
9.74 8.34 5.74
6. 17 10.78

13.98
8.97 7.58 13.65
3.19 8.0 3 10.22
4.23 10. 20 6.88

4.02 8.3 1 14.46

2.30 7. 24 5.89
3. 57 8.49 20.85
4.89 22.22 8.11
8.25 16.10 14.7 1
7.34 10.01 12.11

6.01 14.52 20.62
10. 09 10.41 37. 77
6.28 7.96 9.21
7.47 14. 17 5.08
12.2 1 10.44 18. 18

11.29 6.03 10. 19
6.44 6.42 4.49
12.52 7. 14 1.69
25,47 23.45 28.2 1
9. 18 6.34 5.08

9.95 8.78 12.54
4.58 4.71 2.42
11.40 17.52 14.11
5.3 5 7.46 12.02
3.74 7. 18 8.0 1

2.94 7.54 10.54
2.32 5.34 7.22
7.72 9.53 13.40
3.44 13.00 13.48
8.60 4,94 11:1 .46

3.64 5.38 17.28
6.92 11,60 14.72
7.04 13.30 8. 15
3.51 12.69 8.35
16.62 9.00 22.80

4.0 1 13. 15. 12.51
8.50 10.41 7.50
5.09 4.52 4.06
12.37 8.53 7. 11
1.14 9.08 5.76

5.80 13.09 28.57
5.44 15,20 18.81
7.52 1.M 8.45
10.03 13.38 6.67
&.25 1I .31:1 23.46

4.24
11,97
0.86

7. 11
17.05
2.08

7.78

3.58
6.60
9.09
17.78

5.24
16.90
1.44

7.80 2.08
12.68 6,86
8.57 6.77
3.94 4.85
10.97 17.05

6.2 7 4.53
12.65 9.15
9.69 5.80
13.99 11.08
4. 17 6.60

14.92 6.47
13.48 5.56
15.57 7.11
6.58 9.24
5.58 5.40
15.60 10.35
8.65 6.53
9.5 4 14,42
13.71 8.20
1.31 9.43
4.47 4.53
10.85 5.50
12.39 7.14
3.60 3.43
21.04 6.2 7

3.46 8.0 1
8. 10 9.93
11.32 7.72
11.20 9. 14
17.81 5.63
17.53 9.35
7.69 4.49
9. 46 7.20
8.50 2.69
13.11 8.04
9.09 5.02
16.05 3.34
Dis conti nued

Slation No. 85.0- HILO (A & Fl

17.10 16. 32
19.81 10.67
18.2 2 2.65

20,95 14.11
3.66 4.79
7. 12 8.19
16.52 18.93
5.67 12.60

12.28 3. 14
10.23 10.28
23.17 7.74
28.17 8.75
6.06 7.60

8.32 9.25
5.50 4.76
15.34 9.18
7.45 10.79
10."10 13.02

18.20
14.44 7.69
11.72 5.46
11.12 20.48
21.90 3.87

11.83 21.46
12.20 8.08
16.68 14.47
3.91 5.31
8.83 1.31

10.49 2.38
13.11 1.69
22.84 10.21
29. 11 8.02
13.68 10.22

2.00 7.88
10.40 12.28
6.04 8.6 3
10.84 2.44
22.45 10.25

10.92 5.57
12.17 12.34
9.22 7.81
9.60 15.9J
12.97 4.88

12.31 14. 18
13.20 14.51
35.04 11 .67
20.91 5.49
3.99 5. 49

6.61
13.00
0.99

10.44
8.62
12.73
25.94
12.19
13.4 2
10.21
10.51
11.95

12.58
13.62
33.49
20.73
3.95
5.28
18.33
8.68
15.21
15.96
11.69
10.76
12.85
8.68
33.45

6.48
11.60
4.97
2.08
15.21
10.3:.!
21.09
5.44
10.94
16.65

6.68
4. 20
33.03

13.98 13.98

6.04 5. 16
15.54 5.72
2.93 11.91
10.96 25.12

19.93
3.32
19. 36
12.40

2.4 7
5.77
9.9 1
2.9 3
13.24
17.0 5
26.97
31.45
41.1 2
4.64
9.25
48.4 7
6.56
3.96
30.5 1
16.34
19.58
34.06
12.75
9.04
18.39
26.28
26.14
16.66
10.23
13.04
4.41

6.96
8.01

1.59
10.75
16.29

6.99 20.93
8.74 15.98
24.38 21.01
3.2 1 7.9 1

9.87 14.89
11.55 13.47
3.95 45 .41
8.8 1 22.44
5.19 5. 16
7.03 28.40
2.92
8.46 4..34
11.55 0.85
5.03 6.75
1.99 1.75
11.25 13.94
22.0 0 8.05
10.02 29.53
2.87 17.13

18.73 13.86
15.83 15.95
5.76 8.90
4.39 6.38
9.23 2.62

4.3 3 9.32
3.94 19.15
29.43 21.78
5.90 11.62
4.72 27.31

5.08 4.44
18.95 66.96
7.51 25.35
8.3 4 7.48
1.92 25.64

5.86 2.04
2.24 19.48
5.62 4.5 4
16. 15 17.42
4.92 11.85

8.31 1.77
24.94 5.26
14,68 9.90
4.94 2.29
23.16 11.09

2.37 18.4 3
14.00 30.48
12.03 28. 12
18,65 40.29
3.27 3.79

2.00
5.09
11.04
5.99

8.45
27.82
13.90
4.68
23.45

2.36
12.76
22. 15
18.9 9
2.23
0.85
8. 17
10.38
19.46
5.76
10.05
2.78
8.56
9.01
20.71

27.78
9.04
13.50
14.94
24,42

45.34
12.07
4.65
14.45
15.81

20.6 3
4.39
1.27

6.62 6.48
29.61 23.97
0.72 0.79

Station No. 86.t - HILO

12.73 15.43 13.25 10.25
45. 34 48,4 7 33.49 21.04
0.85 2,47 2.08 1. 31

13.97 32.52

5.80 32.12
34.00 22,52
:U 9 19.99
9.64 1.B7

0.53
2.00
20.03
2.50

3.54
3.28
36.64
0.54
3. 13

7.92
2.40
4.4 6
20.03
0.99

4. 14
5.69
8.98
6.81
15.89

15.79
0.26
33.8 3
7.02
3.36

16.44
8.45
13.89
5.56
4.25

50.76
21.65
41.70
2.46
13.76

3.84
13.52
7.80
8.44
6.37

2.22
26.38
25,M
14.62
10, 14

5.39
28,52
24,38
22.14
0.78

15.21
6.86
6.77
5.04
2.48
28.39
18.49
14.07
6.39
5.71
29. 18
39.41
19.96
1.08

6.49
1.79
12.15
4.06
3.09

23.36
3.48
5.57
35.48
8.87

9.28
22.43
0. 34
6.24
15.29
8.34
12.47
3.02
8.23
27.98
2.78
2.47
1. 59

Total 218.03 165.71 162.06 173.38 125.70 105.98 156,63 220.90 180.70 153.11 206.13 169.00 1694.46

Mean 9.08
Max. 42. 19
Mm. 0. 19

1860
1881
188:1.
1883
1884
1885
1686
1893
1894
1895

1896
1897
1898
1899
1900
1901
1802
1903
1804
1905

1906
1901
1908
1909
1910

1911
1912
1913
1914
1915

1916
1917
1918
1919
1920

1921
1922
1923
1924
1925

1926
J927
1928
1929
1930
1931
1932
1933
1934
1935

1936
1937
1938
1939
1940

1926
1927
1928
1929
1930

1931
1932
1933
1934
1935

1936
1937
1938
1939
1940
1941
1942
1943
1944
1945

1946
1947
1948
1949
1950
1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
1962
1963

Tota l 423.90 470.93 570.80 490.08 319.34 262.91 380.00 456.97 342.84 421.97 483,96 628.65 5190,79

Mean 11.46
Max. 39.41
Min. 0.34

51.37

28.91
41.75
35.42

68.86
50. 12
35.63
36.5 1
46.17

114.60
85.46
101.60
137.93
92.5 2
99.31
62.88
137.90
39.91
49.66

100.54
113.93
110.91
55.23
64.28

51. 11
86.3 1
80.8 1
60.6 ]
91.?0

58.00
68.35
45.23

34. 38

37.28
26.87
67.72
8.49
14.35
33, 15
52.05
48.55
18.17
26.60
22.0 1
41.34
16.50
24.18
55.37
28,30
21.08
21.37
32.28
51.97
75.18
125.47
86. 08
81.95
66. 13
67,.73
38.92
51.22
38.04
35.58
44.19
58.00
63. 16

44. 43
125.47
8.49

101. 54
95.47
59.18
98.94
82.3 1
137.93
112. 59
85.94
106.4 5
100.49
102.71
42.11
115.21
135.23
105.84
99.45

3.99

9.39
9.76
1.71
5.56
8.98

23.7 1
4.99
16.49
1.28
4.61
5.56
1. 18
23.25
1.29
0.29
11.48
13.37
4,46
5.10
2,20

1.57
9.72
0.71
8.29

4.87
18.07
0. 11

4. 33

11.33
3.61
13. 14
0.36
1.8 9

3.31
0.3 9
3.80
1.05
3.02
2.64
8.34
0.91
2.4 1
1.04
0.67
1.89
0.17
4.93
2.43
18.07
2.89
13.63
1.92
0.62
5.84
5.50
3.29
5.50
2.12
7. 20
12.20
14.06
12.02
2.98
1.06
2.36
3.96
15.38
2.75
0.75
9.67
1.69
3.50
2.67
9.80
0.44

3.25
4.73
3.13
30.02
6. 15

3.85
21.80
2.4 1
13.70
1.56
20.95
5.07
0.50
5.83
ia.u
10.31

5.02

.8.70
8.15
30.12
18.33
30.99

6.32
5.64
10.26
3.91
4.62

12.80
1.38
1.34
6.73
5.55
1.15
3.09
5.45
6. 19
4.20

4.51
5.24
2.22
8. 13

10.09

2.67
2.91
2.60
0.9 0
3.47

5.12
4.84
0.20
1.73
0. 86
0.22
0.60
0.88
4.68
2.62
2.08
2.49
0.5 8
4.06
4.7 0

2.40
6.24
11.93
s.n
8.2 7

3.46
Z.99
1.20
8.05
3.30

1.08
2.47
12. 12
3.36
3.22
5.06
11.53
2.37
0.98
3.46
6.68
1.44
4. 21
3.37
9.30
5.99

11.62 10.28 99.38
23.82 30.02 137.93
3,74 0.50 42.11

4.88
17.05
8. 15
4.33
8.94
14. 46
4.99
10.91
14.42
16.05

17.80
3.74
5.37
16.01
23.82

18.74

3.93
12.12
0.20

5.66

2.87
11. 50
4.66
7.83
13.14
1.58
4.44
3.49
4.18
4.96
8.46
4.90
7. 14
11.21
5. 10

4.29
3.67
6.53
2.48
4.89
6.86
2.97
2.03
6. 18

6. 07

1.33
2.11
1.12
0.96
1.41
3.71
1.12
1.60
3.88
1.27

1.93
0.65
2.70
0.25
9.2 4

3. 13
0. 14
0.59
2.16
8.81

4.24
4.81
9.94
1.98
4. 16

14.64
3.55
0.27
3.41
2.94
3.09
5.91
4.98
3.50
1.63
3.19
1.28
0.00
1.51
1.27
4.2 1
1.74
2.06
3.06
0.50
4.48
0.65

6.3 1
14.44
2.06

8.90
5.58
2.91
4.62
2.06
12.13
4.04
8.02
3.26
3.65
14.44
3.35
3.42
6.53
5.29

9.50

1.02
3.54
1. 11
6. 19
2.98
2. 25
4. 39
3.44
4.16
5.66

3.95
5.48
5.04
7.26
7.55

8.82

4.42
8.82
1.02

3.08
8.01
6.74
2.8 1
18.79
8.33
5.88
2.26
4.07
5. 16
5.32
4.62
10. 79
9.62
4.95
5.69
4.1 1
17.04
6.5 1
3. 15
11.01

14.38
4.34
3.70
9.64

2.2 3

1.32
0.64
1.60
1.13
1. 16
0.77
3.06
4.60
2.20
2.61
2.25
9.76
2.18
0.40
1.89
7,05
0.88
1.67
5.92
5.41

6.43
4.00
1.97
2. 16
7.62

12.75
5.3 1
1.05
1.48
2.44
0.94
5.5 5
1.48
0. 98
0.2 5

0.47
0.58
0.49
1.55
1.38
1.25
6.0 5
0.91
2.05
1,40
0.18
1.30

2.87 3.07
12.75 14.64
0. 18 0.00

16.81
12.50
1.64
9.81
18.63
2.32
7.35
2.15
11.41
5.60
4.16
7.9 0
8.76
16. 14
3.7 0
10.92
14.91
8.87
4.11
5.68
32.98
5.67
1.01
I.G1
5.14

8.40
25.20
1.58

0.03

1. 37
0.62
6.29
1. 36
1.28

2.36
6.03
10.23
1.03
4.62
7.20
3.92
0.47
1.77
28.79
1.85
0.11
0.34
1.48
0.14

13.29
38.04
3. 16
3.07
29.9 3
5,52
1.06
4.39
1.22
1.98
2.43
8.33
1.54
2.46
1.97

6.33
0.32
4.56
7.98
1.38
18.25
15.58
5.17
10.82
3.90
1.59
0.19

11.97
2.55
5.64
10.24
4.06
24.5 0
25.2 0
16.55
u .ss
9.04
4.47
1.58
4.3 5
5.77
4.93

5.8 5

6.73

2.34
3.26
2.80
32.68
6.45
5.84
2.49
25.38
3.79
4.3 5

4.06
3.61
4.7 6
2.98
1.60

3.20
3.98
5.91
6.44
6.GO
9.74
3.49
0.G6
3.63

4.27
5.55
2.53
2.11
2.67

1.30
3. 11
0.70
3. 36
1.93

8.30
1.63
8.96
2.17
0.59
0.80
0.68

3.24 5.77
11.44 38.04
0.12 0. 11

1.02

2.02
0.52
11.44
0.82
0.7 2
0.77
0.56
1.24
0.44
0.57

5.65
1.14
5.43
2.26
3.58

5.94
0.70
0.12
0.76
9.76

4.47
9.60
1.88
4.47
4.56

6.2 4
1.73
10.19
2.76

3.05
5.45
0.66
6.59
4.71

3. 19
4.00
16.82
5.56
2.48

4.13
2.09
12.83
1.71
3.69

12.23

5.61
16.82
0.88

2.92
1. 10
0.48
0.79
0.20
0.10
0.12
0.00
0.60
0. 11
2.80
0,46
0.4 1
0.21
0.00
1. 31
1.17
0.00
0.89
2.52
1.48

1.38
3.83
3.69
2.84
3.12

9.49
1.18
1.36
2.35
2.14
l AO
1.44
0.75
0.38

1. 36
9.49
0.00

4.14
2.56
2.38
3.11
1.23
6.54
0. 31
0.76
1.33
3.24
2. 11
0.32
7.07
3.32
4.20
5.39

2.99
7.0 7
0.32

0.75
0.69
0.5 0
2.37
0.2 0
1.55
1.25
1.07
0. 15
0.79

0.41

0.56

5.09
5.30
1.80
0.34
0.25
0.78
0.31
1. 14
0.45
0.33

0.16
1.43
0.25
0.09
0.68
0.80
0.92
1.47
2.45
1.06

4.47
6.32
4.31
1.88
1.36

4.47
2.87
5.43
2.35
0.49

0.26
3.31
3.25

2.00
0.74
1.48
2.35
1.53
1.90
5.58
0.03
0.65
1.28
2.12
0.9 1
3.26

1.92
6.32
0.03

4.01 4.11

8.9 4 4.71
3.24 3.11
8.06 1.24
12.11 11.97
3.90 6. 15
16.90 4.61
7.2 0 3.09
8.01 6.11
2.52 3.29
1.44 1.79
4.41 0.93
4.06 1.34
6.42 3.71
3.24 1.81
2.91 6.28
2.33 2.41
5. 03 2.21
2.83 10.40
1.90 0.86
4.0 5 5.83
3.60 1,47
4.4 6 2.83
3.89 2.60

7.02
Dtacuntf nued

Stal ion No. 82.0 - PUU 00

3.4 2
4.96
1.9 3
9.96
6.57

8. 23
3.25
3.99
6.4 7
6.75
4.1 5
5.06
13.07
24.39
u .eo
5.63

Stat ion No. 80.0 - KALEIEHA

3.0 1
9.85
9.03
4.98
5. 17
6.93

8.22
8.13
13.00
3.57
4.0 1

6.30
7.80
12.07
8.85
4.90

0. 99
10.66
4.80
4.32
7.63

3.54
5.6 2
6.09
6.26
1.65

4.76
4.6'6
2. 15
3.04
14.25
8.22
23.71
0.80
8. 11
is.n
5.43
3.29
41.35
7. 99
10.50

6.61

3. 1'1
13.62
0. 12

2.38

3.39
2.27
5.80
0.59
0.70
0.87
2.05
5.0 2
4.1 2
1.45

0.26
4.84
0. 12
0.26
0.30
2.14
1.30
3.46
2.85
3.66

4.55
6.49
10.69
8.69
2.68

1.08
2.42
1.09
3.75
5.68

5.03
5. 15
2.92
1.41
8. 09

1.23
0.77
0.75
1. 12
4.82
2.17
4.75
0.68
1.56
13.62
1.25
0.64

10.14 7.34
41.35 24.39
0.80 1.50

1.69
5.72
3.95
2.96
0.97
5.63
12.91
6.96
4.03
10.06

1.43
23.97
14.84
5.59
13.94

1.30
10.81
2.39
S.D4
4.95
0. 79
2.22
3.87
1.8 1
8.70

29.61
15.52
0.95
1.13
2.53

0.82
2.27
18.15
1.30
2.53
1.79
23.6 1
3.61
4.46
0.72
3.21
1.43
2.82
14.20
3.3 5

5.03
10.33
3.96
2.59
9,1)1

3.85 0. 13
0.54 1.29
1.23 3.13
9.58 4. 17
0.39 0.93
0.76 1.58
0.67 0.33
11.99 13.43
2.59 7.60
0.98 2.03
0.56 6.79

0.74 0.13
0.20 6.87
0. 54 1.02
6.26 3.69
1.84 0.53
3.34 0.00
4.80 1.18
2.04 1.11
0.80 0. 23
4.84 5.97

4.15 9.3 1
18.25 9.3 7
5.05 7.16
10.38 13.83
0. 41 4.40

0.09 3.53
1. 15 11.03
6.84 7.1 8
4.48 0.97
1.22 12.75

5.22 8. 78
0.03 7.75
3.09 14.76
2.71 2.69
7.68 5.71
11. 27 15,23

9.93
7.04 6. 19
2.05 2,3 2
8.94 3.22
10.01 3. 10
2.0 3 0. 23
1.18 7.78
4.22 1.29
4.4 7 1.55
6.3 7 2.10

1.38

3.98 4.91
18.25 15.23
0.03 0.00

23.72 24.67
6.54 23.59
7.21 17.03
9.92 5.18
14.55 7.53
34.85 6.76
5.42 3.30
2.24 16.89
14.95 5.57
11.37 9.48

11. 14 6.62
3.59 7.54
2.01 17.07
11.11 28.00
5.64 10.47

7.56 4.55

9.33
0. 19
ae.as
2.77
1.83
6.5 1
7.25
14.51
1.34
1.81

42.19
16.38
18.01
0.42
6.34

1.51
6.09
4.60
4.3 5
3.5 1

0.84
16.12
13.83
7.91

1.30
0.96

0.77

5.83
4.05
9.39
0.4 1
1.03

14.34
8.21
9.93
0. 15
1.92
0.37
3.18
1.79
2.11
3.45

12.67
8.9 3
4. 12
3.11

2.42
15.57
12.45
24.6 1
1.00

0.62
0. 11
8.93
1.72
0.5 2

4.4 9
0.3 1
1.68
2.69
3.55

4.74
10.3 1
0.0 0
1.62
4.17

5. 11
5.52
0.63
3.04
5.26

7.76
14.36
0.66
4.54
9.26
12.9 5
12. 12
3. 11
17.57
15.1 0

1.46
1.00
3.1 3
u.z s
6.04

4.20

1910
1911
1912
1913
1914
1915

1916
1911
1918
1919
1920
1921
1922
1913
1924
1915
1926
1927
1928
1929
1930

1931
1932
1933
1934
1935

1915

1916
1917
1918
1919
1920
1921
1922
1923
1924
1925

1926
1927
1928
1929
1930

19::'1
1832
1933
1934
1935

1936
1937
1938
1939
1940

1941
1942
1943
1844
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955
1956
1957
195H
1959
1960
1981
1962
1963

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966

Mean
Max.
Min.
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Station No . 28.2 -KAHAULOA 2

564.05 766. 35 918 .8 1 767.56 884 .45 1094.45 1051. 11 10399. 39

138,16
229.8 1
82.92

249.23
167. 57
284.32
226.81
190.08
327.6 1

194. 04
248.31
193.81
270.5 6
243.92
316.3 0
386.07
343.23
283.40
185. 20

265.00
246.60
189. 30
260.00
183.80

212.40
222 .80
277.6 0
248.20
232. 60

265 .80
256.20
200.20
252.09
249 .00

261.20
2117.13
197.97
220.80
241.60

6.73
6.30 165.89
28.76 229.99
3.58 111.21
21.09 217. 14
11.56 185.09
33.67 251.18
13.33 300 .50
21.51 237.95
9,00 242.39
3.09 164. 12

30.95 226. 10
1,74 143.30
8. 39 136.59
10.71 193.44
10.32 145.07

30.70 199.41
11.64 187.60
42.80 257.08
34.33 205.9 1
12.39 206.32
12.0 1 210.38
19.07 233.17

2.55
33.86
66,74
30.67
25.54
12.36
10.67
29.44
3.06
29.50
e,60
60.00
20.02
37.40
2.20
3.00

24.60
10.60
14.80
25.20
19.00

51.40
2' .80
34.00
34.60
11.00

16.00
14.00
14.00
74.09
12.00

29.20
14 .93
4.20
32,00
5.80

16.55 35.37 185.97
16.24 10.26 117.33
20.04 20.15 229.81
11.27 4.59 90. 17
8.3 1 13. 18 115.74
21.03 13.98 154.36
18. 84 3. 14 114.71
6.25 31.92 203 .03
10.09 2.6 3 129.45
10.19 1.42 123.35
2.97 15.96 82.92
11,91 54.12 172.26
5.89 24.55 111,49
17.15 15.54 126.51
18.87 7.74 158.47

11.26 6.35 117. 51
9,03 15.59 142.74
3.52 2.02 93.37
11,41 15. 11 129.14
17.30 4. 11 118.40
6. 22 40.59 180.30
17,74 9.89 175.33
13.52 16.25 184.41
10.65 2.35 157.61
ii.27 3.04 95.67

11.32 12.01 138.90
4.45 11.46 139.90
3.04 1l .48 106.16
15.12 19.63 138.91
10.01 21.85 121.8 5
4. 13 47.32 152.69
20.36 23.24 148.93

19.91
4.8 1
16.58
18.83
21.5 1
22.9B
27.94
21,3 1
6. 15
35,40
14.90

40.00
36.00
30.0 0
22.60
22.20
14.60
G.80
7.2 0
32.20
18.00

14. 00
19.00
38.60
25.00
14.40

43.00
29,00
18.00
5.10
32.10

13.60
22.00
23.80
30.60
28.20

10.58
4.74
8.69
10.03
19.17
14.49
8.38
14.95
22.96
4.58
5.79
8.76
16.68
4.30
8. 42
8.19
2.38
2.99
16.59
6.8 0
16.51
8.53
9. 58
8.68
16.6 1

28.15
9.35
2.6 1
12.51
1.26

9.2 5
15.76

10.70
18.90
12.88
22.59
1,87
19.30

20.29
4.26
• •22
18.60
12.60
30.00
17.01
10.20
16 .00
19,20

42.60
27.00
1.6 0
39.80
12.80

18.60
18.00
26.00
18.00
11.00

30.00
18.60
11.60
12.20
11.60

25.20
11.00
12.40
17.40

7.23

24. 24 30.95 28.54
9.72 4.99 10.25
4.54 5,93 7.34
21.1 2 13.96 25.71
17.79 10.98 16.58
24.38 25.87 11.05
10.90 13.69 30.04
16.88 12.81 19.65
12.44 12.15 16.49
18.13 19.16 16,44

34.68 28. 38 12.15
8.29 13.4 9 1.00
7.15 8,48 4.70
7. 14 26.6 5 24. 34
9.3 0 7.1 5 15.18

8. 28 16.90 11.10
12.80 13.05 18.28
18. 34 24.63 28.68
12. 10 16.28 8.26
12. 35 8.40 12.71

1.69 24.9 0 32.93
12.41 11.02 24.9 1

16.06
15.72
24.45
21.71
5.35
41.68

39.24
4.40
16.33
31.40
26.00

31.00
12. 02
10.20
13.20
21. 20
35. 60
18.00
14.4 0
14. 20
11.20

11.00
19.60
15.40
10.20
8.00

4. 80
12.40
11.60
14.00
13.20

3.00
10.20
61.60
13.00
20. 60

36.54
41.94
27.93
17. 37
9.95
59.83
21.87
10.44
8.21
11.50
8.40
46.00
68.02
19.60
16.80
54,80

21.20
14.40
20.40
18.20
20.80

14.00
25.80
21.00
18.40
10.00

26.00
14.00
14. 00
38.00
18.00

48.00
48.00

22.40
23.20

12.64 13.16
19.96 11.99
9.38 9.84
20.69 9.92
16.31 10. 11
22.99 35. 19
31.47 21. 19
15.29 23. 13
19.51 15.40
18.88 43.28

10.19 19.31
9.38 13.07
16.81 15.97
23.19 13.59
10. 43 20.71
19.04 10.03
16.09 20.29
17.75 14.85
14.25 19.35
15.31 13.81
12.56 22,39
20.80 12.36

10.17 12.86 10.39
7. 11 3.58 3.45
27.05 14,20 6. 55
7.21 9.96 9.19
6.47 7.94 9.6 6
7.85 8.8 0 7. 24
5.94 8.01 15. 39
9. 65 12.27 14. 24
13.59 11.68 8.03
5.09 17.72 8.9 5

5.83 18.66 11.31
10.93 . 14.92 11.20
10.94 8.04 11.13
13.1 1 1.30 4.94
10.32 21.76 15. 12

14.89 12.66 22.11
10.99 6.23 6.53
4.26 4.31 7.0 2
7.67 7.89 11. 22
8. 16 6.41 8.23

12.10 26.26 21.26
18.13 14.82 8,45
6,20 9.04 8.92
13.06 6.82 5. 26
11.62 23,56 B.El3

7.42 15.14 16. 53
7.19 9.45 7. 31
11.31 8.65 1.68
13.04 8.31 8.2 1
4.52 15.93 5. 11

11.85 6.58 6.58
10.85 13.65 12,49
1.15 Dis continued

10.30
10. 30
22.57
31.15
12.90
23. 17

20.64
32.24
8.2.
21.9 0
28.50

2'.00
18.00
18.60
24.00
20.00

20.00
12.20
23.10
21. 00
8.20

21.20
11.80
18.20
19.60
27.00

21.20
18 ,60
12.00
21.80
15,00

30.40
28.20
28.60
12.80
12.20

11.09
9.07
9.64
4.48
4.40

3.32
2.46
8.24
3.43
s.u
2.00
6.12
8.31
4.50
17.05

3.B9
7.43
5.80
11. 12
6 ,79

6.12
5. 31
6. 56
9.63
4.9 0

11.77
5.71
15.45
7.95
8.B5

4.38.....
5.85

13.19 17.26 17.88 14. 11 16.20 16.68 17.48 204. 14
27.86 37.41 43.28 34.68 30.95 32.93 42.80 300 .50
4.50 9.38 9.84 4.54 4.99 ] .00 3.09 136.59

1.60
30.040
5.60
14.20

21.01
6.2 1
11.15
10.60
6.77
40. 12

7.8 1
10.32
9.33
24.30
15.60

13.00
16.00
18.20
17.20
8.20

25.20
13.60
29.20
16.00
18. 00

6.40
1.40
10.00
7.80
12.40

12.00
19.20
38. 40
14.80
11.40

9.15 7.28 9.84 12.13 10. 30 11.06 13.10 13.85
21.87 23.56 27.05 35.50 25.06 28.15 36.09 54. 12
1.17 2.00 4.26 3.61 3,4 5 2.38 2.97 0.83

21.87
6.85
11.14
5.67
1.61
2.74
7.06
10.63
7.34
9.16
1. 52
11.98
8.0 1
3.56
9.62
5.4 1
12.42
8.03
16.32
4.66

14.6 2
14.17
15.44
4.8 1
4.79

15.42
1.69
• •02
12.82
1. 17

4.65
11,15
11.&6

Statio n No. 88.0 - WAIAKEA

22.20
11.27
18.34
21.2 7
6.6 4
26. 31

7.2 5
28.8 0
21.59
35.4 3
8.50
64.00
23.00
34.00
13.00
8.20

36.20
19.80
17,00
25.20
4.20

9.00
18.20
22.00
12.60
34.00
11.00
16.40

22.40
26.30

30.60
10.60

19.00
22.24

Slalion No. 89.0 - PIIHONUA

13. 19
33.57
1.45

13.98
13.98
28.05
3.94
5.98
10.15
12.6 1
20.56
30.95
11.11

1.45
10.26
8.34
12.92
27,4 1

11.1 5
12.14
9.05
10.28
11. 14
12,40
12.78
33.51
19.45
5.24
5. 15
18.36
9.15
14.60
15.29
12.9 0
10.47
11.04

30.60
5.21
15.18
14.39
22.9 5
40.49
11.63
29.80
24.42
13.51
55.20
18.70
17.00
50.00
34.00
12.00
12.00
34.20
16.00
30.60
12,60

32.00
10.00
21.60
12.60
48.00

13.40
16.80
9.40
' .00
38.40

40.00
38.80
13.20
18.20
31.96

10.56
22.2 7
25.49
11.24
21.82
4.73
52 .91
23.5 1
1.31
21.24
2. ...
17.36
3.79
18.38
11.89
2.3 1
5. 17
1.9 0
2.49
8.88
15.36
26.21
29.00
38.00
4.56

8.51
49.23
9.15
2.29
28.98

13.71
19.43
33.12

44.54
3.00
40.85
9.05
35. 11
25.72

6.05
5.49
HI.30
2.58
7.92
37.30
55. 00
56.00
34.40
5.• 0
21.20
14, 60
12.60
5.00
45.00

42 .80
38.80
51.60
26.80
22.00

27.00
48.00
41.00
11.00
18.40

1.0 0
13.60
10.60
15.20

9.40 16.01
31.98 55.16
0.89 0.90

4.08
3. 15
31.98
5.65
5.53
5.31
12.43
8.35
8.48
2.02
6.0 0
2.26
4. 13
11.17
5.60

9.06
21.55
9.60
3.58
26.46
3.34
9.45
11.91
18.68
2.25
0.89
7.88
9.71
20.25
5.61

9.99
2.14
8.51

3.00
14.04
2.2 7
7,71
20.96
10.35

16.00
32.31
20.19
U .08
31.00

1.00
45.00
19.02
54.00
10.00
1.60
12.40
12. 20
19.20
7.80

18.00
3.40
8.4 0
19.80
24.80
42.40
17.4 0
15.00
20. 10
28.60

48. 00
14.60
5.30
31.80
22.40

11.09
16.57
20.83
6.34
5.07
48.32
27.48
42.46
2.96
16.50
3.59
12.38
7.08
7.64
4.87

2.43
21.28
29.07
15.46
8.39
4.9 2
29. 18
24,42
20. 32
1.00

5.99
1.76
10.41
3.52
3. 13

21. 35
3.35
5.36

JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

7.4 2 9.85 4.07 11.01 9.01 8.64
35.46 26.21 12.89 23,76 31.55 14 .39
32.30 18.3 0 23.2 1 18.18 26. 11 12.56
19.65 11.85 4,79 18. 15 22.80 26.81
18. 21 30. 14 16.89 18.91 9.26 B.35

9. 21 2.27 27.93 19.31 23.70 16.15
39. 20 35.01 36.03 30.42 21.76 11. 40
21. 31 11.60 36.75 21.51 17.53 14. 12
31.00 29.01 34,11 30. 18 11.53 14 .31
1.19 9.93 5.56 10.25 7,58 10.03

8.67 0.56 15.53 10.91 26.3 1 27 .86
2.9 2 10.01 30.12 22.54 15.27 9.47
12.08 3.39 15. 28 6.97 14.35 22.36
4,94 11.43 3.29 27.67 19.64 14.85
5.05 3.73 34. 10 18.11 2. 24 8.09
14.74 18. 44 27. 31 27.96 8.90 7.95
5.5 5 1,31 24.64 14.86 18.33 4.50
11.63 15.99 32.90 15.42 21.15 12.34
34.26 18.34 11.58 21.91 8.60 6.65
9.06 20. 94 19. 12 34.13 34.3 1 13. 19

15.23 26.00 25.66 6.62 11.99 12.40
27.61 11. 15 42.86 9.38 16.27 13.8 1
Dis conUnued

31.70
4.45
25.38
21.41
8.53
4.6 4

4.65
39.50
45.60
35.36
28.70
7.30
59.00
40.0 1
36.00
0.80

10.20
3.00
14.8 0
7,40
6.2 0

28. 00
1.00
10.80
40.80
10.00

19.00
31.80
15,20
10.00
24.00

18.60
13.00
6.21
12.80
34.22

1930
1931
1932
1933
1834
1935

1936
1931
1938
1939
1940

1941
1942
1943
1944
1945
Ul46
1947
1948
1949
1950
1951
1952
1953

Mean 11.87
Ma.'t . 41.:n
Min. 0.7 8

Mean 16.95 15.35 22.00 19.00 17.22
MVI:. 39.20 35.07 42.86 34.73 34.3 1
Mln. 1.19 0.56 3.29 6.62 2.22

1916
1917
1918
1919
1920
192 1
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935

1936
1931
1938
1939
1940

1941
1942
1943
1944
1945

1946
1947
1948

Tota l 676.15 535.84 928 .32 764.88 530.46 421.99 510.93 69 1.62 581. 14 630.38 746.75 789 .37 9658.29

Total 372.8 1 337.8 4 485.28 419.42 378.85 290.23 379.64 388.94 310.33 356.42 383.56 40 1.93 4491.09

1925
1926
1921
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

l09.09
113.59
139.94
129.93
119.28
97.25
161.86
134.76
111.08

139.15
166.79
118.89
122.56
123.32
99.5 9
152.28
121.01
117.22
129.59
146.63
116.65
140.91
185.95
144. 32

138.66
201.40
71.55

143.86
143.42
102. 55
131.05
118.79

134.9 4
139.35
164 .55
132. 14
146.92
159.4 1
131.29
94 .73
173.51
143.24

177,81
153.95
104 .48
129.16
151.49
124.86

129.58
116.44
121.38

25,42
11.83
6.13
11.1 8
12.51

5.34
9.16
2....
0.83
5.65

12.79
15.40
6. 10
4.50
13.22
9.98
4. 51
14.37
11.49
14. 12

14. 38
11.45
8. 81
13.24
14.82

13.41
10.18
10, 31
17.93
16.63

38.71
23.2 2
25.23
15.95
11.84

18. 18
8.51
7.79
&4.99
7, 21

9.20
21.39
2.96
11.03
3.30
11,39
2.44
1.63
10.85
15.39

10.37
4: 19
3.48
14.51
11.57

3.47
19.23
20. 14
11.82
11.17

18.66
13.35
9.53
12.74
15.63
22.41
13.45
15.04
31.11
16.50
15.11
6. 18
7.69
23.2 4
20.18

25.21 10.46
10.97 6.98
8.53 14.31
1.50 13.26
9.38 12.70
7.05 2.68
9.20 16.59
9.4 1 8.25
22.04 4.58
19. 37 15.44

11.80 36.09
12.37 10.36
12.3 1 14.06
3.95 5.19
10.08 26.03
4.12 15.55
19.94 10.89
9.83 5.58
8,29 3.11
1.96 10.81

7.43 12.88
15.83 14.84
5.87 31.8 6
8.69 16.71
17.98 40.09

9.9 1 11. 20 13.85 13.48
26.28 28.54 38.89 54.99
2.50 2. 18 2:18 1,13

14. 92
0.35
5.205."
19.57

10.83
5.38
8.31
6.38
6.92
4,69
10. 18
13.46
8.49
20.06
6.54
25.06
14.29
8.03
5. 25

14.4 1
1.34
6.32
24. 38
1.6 1

12.34
10.73
6.03
3.64
14.11

19.63
9.42
6.83
15.31
14.87
6.86
18.39
1.32
14.13
11.53
19.51
31.81
10.56
5.18
16. 11

8.11
5.29
8.28
35.50
4.88

8.8 5 15.44 18.02 28. 54
6.5 1 11.76 8,44 12,11
14.01 8.14 6.99 2.82
14.51 8.44 6.06 12.73
3.1 2 14.94 2.95 6.58

11.63 4.79 5.09 8.02
7.43 13.00 14.04 14,63
7.72 7,24 9.00 16.91
9.3 4 1.49 4.80 10.91
8.22 4.83 5.66 8. 14

13.02 11.34 2.74 23.82
6.97 7.30 7.20 9. 17
5.96 5.86 3.34 6.35
12.10 15.42 11.1 5 8.94
10.10 10. 78 5.04 5.98

6.30 20.35 3.12 14.80
13.84 30.39 3.81 13.79
14.44 19.32 1.34 13.24
6.63 9.52 7.73 5..54
8.93 10.88 13.71 11.11
5.3 1 8. ]8 7.13 27. 12
1.18 4.37 9.88 2. 18
12. 17 7.74 10.98 11. 10
5.09 8.53 12.34 11.88
1.16 5.15 5.88 6.16

Disc ontinu ed

9.15
10.48
1.11
9.31
7.38
5.84
6.42
10. 32
5.4 2
8.73

4.76
12.82
20. 13
11.45
8.4 1
12.31
9.43
• •24
13. 18
10.43

5. 13
5.6 1
7.86
19.96
9.60

5.11
8.24
8.00
4.58
6.08

1. 51
3.46
4.30
7.70
3.78
3.453."
4.9 0
8. 73
7.76
6.01
8.50
6.01
5.85
11.55

10.46
5.08
10.67
23.56
8.96

9.67
5.56
13. 13
6.63
9.10

4.64
3.38
5.56
3.36
4.47

5.18
9.71
6.08
7.32
5.4 1
10.88
4.20
1.55
3.20
6.11

4.98
3.61
U.36
B.08
9.53

7.25

7.23 9.95 11.93
25.41 23.45 31.11
2.30 3.12 2.42

5.01
3.21
10.73
1.81
8.63
13.85
6,4 3
7.25
19,61
16.41

3.53
13. 35
8.14
1.8 0
1.19
9. 45
5.90
8.87
11.52
12.20
15.04
7.29
5.74
17.42
4. 85

9.99
28.49
1.31

Slalion No. 87.1- WAIAKEA MILL

10.68
2.64
20.74
17. 25
28.42

18.0 5
3. 11
6.95
16.5 1
5.47
12.85
9.48
17.69
22.18
5.69
1.12
tI.a 8
15.69
6. 20
9.35

15.23
13.35
11.91
21.47
11.36

13.07
34.97
2.00

10.10
11. 29 10.89
9.33 15.05
25.71 17.11
2.10 5.23
12.00 13.42
11.20 12.69
6.94 49.75
8.80 22.80
6. 14 5,58

7.32 26.28
3.56 55. 16
9. 18 3.55
11.11 0.90
5.93 6.04
L 8Y 1.63
12.29 12.68
22.30 5.43
9.69 27.98
2.48 13.17
15.61 ]2.13
12.31 11.51
6.00 6.78
4.D7 7. ]3
8.53 2.36

11.25 15.53
32.52 66.96
0.73 0.85

12.48
1.7 1
16.81
3.2 2

3.02
3.59
41.51
4.78
2.72
9.53
2.63
3.39
22.87
0.78

4.91
4.63
'1.84.....
16. 10

15.76
0.7!>
31.01
6.98
3.17

1891
1892
1893
1894
1895

1896
1897
1898
1899
1900

1901
1902
1903
1904
1905
1900
1907
1908
19",
HliO
1911
1912
1913
1914
1915

1941 6.41 0.73 9.76 4.23 18.37
1942 1.61 '5.43 46.25 19.60 9.98
1943 10.72 B.99 7.56 6.90 8.00
1944 2.06 18.08 4.78 13.65 10. 71
1945 2.98 6.25 28.20 14.77 1.10

1946 21,83 10.21 11.30 12. 18 5.01
1941 2.89 1.34 22.93 9.00 8.26
1948 6.55 8.79 34.43 11.27 11.65
1949 38.35 7.69 11.44 6.7 9 4.20
1950 7.88 24. 14 6.59 34.97 19.01

10.85 26. 40 18.23 7.53 3.46

1953 I
5.83 14.57 15.25 3.96 10,70
13.70 24.92 9.62 20.30 13.95

9.20 42.00 16.01 '1.28 16.26
1958 12.54 9.58 3..41 20.44 7.05
1959 2.65 4.12 5.62 4.76 7.4 4

1960
2.07 20.65 7.17 6.99 8. 16

1963
13.96 18.44 22.35 13.19 28.49
9.45 3.52 8.20 15,46 20. 10

19G6 10.92 7.56 5.93 5.43 5.07

Total 909, 19 900.021 242.63 1032.29 789 . 11

Mean 11.36
Max. 50.76
Min. 0.26

.62

.. 1

.04

.n

1.93
1.9'1

'."

N,

Selected Rainfall Records 57



JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN. JAN. FEB. MAR. APR. MAV JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

1966 20.05 6.85 5.58 4.22 4.74 6.06 9.64 5.2 5 8. 13 1l .38 16.60 13.89

Total 182.11 226 .15 228.2 1 173.49 195.09 119.16 148.2 1 165.96 136.06 206.09 218 .12 243.95 2295.7£

1961
1962
1963
1964
1965

1966

3.60 37.40 18.4 0
40.40 5.00 20.00
2.10 z.io 30.40
24. 00 33.40 40.2 0
14.26 4.20 21.00

20.04 9.60 10.81

17.95 14.25 B.OO
13.20 21.40 1 ,40
50.00 · 26.BO 20.40
29.80 51.2 1 15,60
22.00 20.90 11.80

5.00 12.26 10.-40

16.80
14.60
29.60
13.00
13.60

14.00

13.00
1.80
11.80
18.20
9.00

8.eO

12.03 24.17 34.6 0 36.80 237.60
15.60 5.10 11.00 12.40 179.90
18.80 16.00 14.10 4.40 232 .56
23.00 15.20 33.40 14.60 311.6 1
8.40 7.40 37.20 30.20 199.96

15.00 32.00 30.1,0 23.00 191.11

Mean 9.59
Max. 23.50
MIn . 1.41

11.90 12.01
32.00 31.16
1.76 3.99

9. 13 10.27
27.99 24.65
2.94 2.62

6.30
10.23
3.05

7,80 8,73
12.52 25.69
5.33 5. 18

1. 16 10.85 14.64
11.96 29.52 30.32
3.10 5.37 5.5 1

12.84 12M3
44.18 158.00
0.77 15,6'

'r otat 820.30 769.01 1068.01 959.85 865.42 540.88 796 .63 969.46 661.99 716 .49 944.08 970.43 10345.55

19.53 18.31 26.05 23.41 21.64 13.87 19.43 23.65 16.15 1'{.4d 23.03 23.11 246.32
59. 00 54.00 14 .60 55.20 64.00 40.12 32,24 68.02 61.60 42 ,60 43.00 66.74 386.07
0.8 0 1.00 2.58 5.00 4.20 5.60 8.20 1.8 0 3.00 4,26 4.81 2.20 167 .57

Stal ion No. 91.0- MOUNTAIN VIEW

Tota l 739.48 697. 95 949.02 814.24 579.20 417.66 640 .63 14.4.26 629. 29 713.47 899, 44 977.44 8880.21

H .93 11.26 15.31
37.86 33. 13 66. 69
1.06 0.92 0.3-4

142.25
18Q,11'!
170.:n
148.OS
150,85

117.Dl!
150.G4
130.eIl

135.21
166.10
137,S/!
145,51
191.39
Hil.94

169.81
122.28
210.0J
76.1(
100.70
125,36
16U I
199.61
119.39

85.Bl!
169,83
120.71
118.51
152.35

115.56
142.64
100.51
138.42

110,41
165.n
17U'!
16'1.56

146.48

120.BI!
14.6.S!
134.17
166,74
163.11
J75.8'1
132.]5

165.85
135.39
106.14
189.26
14:201:'9
1'11,67
150.BO
112.46
125,40
150,65

13S.a
81.65

15.77 143.23
48.24 210,OJ
1.61 76.n

14.08
15.94
10.56
7.23
17,83

14.57
5,20
14.91
19.38
17.92

15.0 6
20.39
10.46
20.87
21.81

39.96
8.0 6
16.37
4.44
8.86
13.32
3. 13
29.50
4.0 5
1.61

18.42
48.24
25. 17
14.12
6. 37

6.26
14,61
2.01
14.78
4.01
36.33
11.22
16.4.1
2.65
5.50

12.37
9.31
13.4 0
19.72
20.66

46.33
25.55
27. 12
17.56
16.18
19. 22
11.56
10.57
57. 79
6.40
8.42
23. 54
4.09
Hi.56
4. 65

21.18
3.3 5

14.51
37.08
3.18

36.61
16. 32
18,74
6.38
30 .26
18.27
10.0 5
6.97
3.18
10.80
13.82
14.11
30.46
16.62
37.08

16.24
19.12
15.86
6.2 0
8.88
19.62
19. 63
5.S<!
7. 52
12.53

5.28
12.01
6.61
14.43
23.51

17.61
1),11
3. 59
10.97
15.20
7. 10
17.16
13.06
10.4 8
9.56

10.92
6.00
3,87
17.49
13.50
5,72
29.53
20.30
14.45
14.92
14.26
14.78
8, 16
23.33
11. 32
19,31
10.46
15.81
25.60
15.79

10.87
7.70

10.54
20.12
3.35
16.84
5.30
19,87
9.83
9.05
8.00
7.23
19.80
5.97
6.28
18.09

13,23
3.46
7.43
11.71
13.06
11.33
5.87
13.11
19.47
4. 31

5.96
8.56
15.80
4.4 9
7. 58

12.00
3. 37
4.54
17.45
11.28
13.85
7.80
8.23
12.44
13.33
31.48
13.60
3.44
12.42
9. 00

9.63
14.54
19. 37
14.13
6.0 1
32.00
12.76
6.11
10.66
5.93

18.31
14.95
14.,78
8. 12
9.90

21.60
4,3 4

6.06
8.55
31.42
9. 16
16.21
9.35
21.89
10.86
8. 12
5.41
14.29
9.14
5.15
22.97
10.40

11.44
3.16
5.87
4.90
9.87

1.34
16.13

9.45
9.6 3'

9.15
10. 81
11.12
7.56
18.54

21. 22
7. 20
5.88
16. 26
1. 24
19.52
1.3 4
6.3 0
8.76
12.25

18.56
9.55
6.92
7.5 7
5.94
4.95
12.19
10.21
4.68
5.56
3.42
8.52
3.96
10.95
6.83
4.72
5.28
B.20
8.83
12.07

B.95
9.6 1

12.00 10.15 11.51
34..18 31.4 2 32.00
4.21 3. 16 3.37

10.72
14.. 25
8 .17
12.96
14.92
19.96
32.83
10.32
5.49
14.37

9.6 7
5.20
11.54.
34.18
5.14
11.81
3.77
11.71
8.80
8.12
8.86
8.78
10.39
10.02
16.60

17.17
14. 52
1. 69
9.5 0
19.74

12.98
6. 17
4.27
7.06
6.34
23.30
12.90
6.42
7.3 3
26.56
17.93
9.03
8.92
8.81
17.17
8. 15
11.62
9.48
8.10
6.25
9.64
7.33
5.80
16.64
8.6 4

17.64
28.32
15.01
10.1 9
13.1 6

9.0 1
5.5 1

6. 21
12.34
24.93
13.62
13.64

12.41
10.04
7.28
13.4 5
10.8 1
7.01
8.32
7.95
19.06
9.87
8. 10
6. 18
22.4 6
4.66
5.62
8.73
5.5 1
12.00
15.60
4.6 1
4.21
11.69
11.31
14.93
10.55

13.80
9.76
4.61
8.08
10.30
14.74
15.12
6.96
10.52
10.2 8
7.00
8. 49
12.64
14.04
5.59
15.05
11.40
9.93
10.63
8.07

11. 16
6.9 7
6. 11
11.09
10.26
7.73
15.21
14.30
6.71
7.47

4.90
8,4 3

7.70 10.33
25.75 24.93
2.04 4.66

4.04
7.08
6.73
8.20
8.08
7.99
10.21
6.29
6. 12
8.9 1
11.28
8.02
10.69
25,75
8.43
10.90
7.33
9.12
3.79
3.96
3. 11
2.04
8. 14
3.95
7.55

2. 12
7.02
8. 35
4.44
12.30

4.47
6,71
6,16
13.01
7.81

6.92
8.00
7.6 1
10.57
6.40
9,52
10,29
15.60
9. 12
9. 80
6. 17
7.05
5.79
3.68
6,99

6.96
10.10
7.73
9.58
6.03

11.39
4.00
7.83
4.68
7 .04

4.95
4. 10

Statio n No. 92.0 - KEAAU

Stal ion No. 92.1- HUEHUE

13.13 9.34
31 .82 21.98
1.94 1.61

13.56 2.51
8, 17 13.06
21.75 7.14
30.82 9.78
8.79 11.31
8.60 8.62
4.59 5.2 1
17.81 8.27
9. 18 11,1 3
9.1 1 11.36

19.75 21.98
15.66 6.36
15.97 7.05
7.47 18.91
21.10 4.66
16.98 13.96
16.03 10.92
28.04 13.76
5.35 5.50
5,96 1,80

11,05 3.07
14.01 8. 10
21.9 5 10,40
24. 11 5.40
13,29 9, 88

1.94 8.2 1
12.08 14.15
9.8 4 8.06
13.30 3.76
21,96 10.78

1.66 4.19
12.50 9. 18
13.18 7.52
10.86 11.99
10.84 5.80
10.39 10.20
13.35 14. 1I
30.02 14.97
20.1I 1.36
6.4 1 4.97
5.04 15.45
15.30 9.83
8.20 9.73
15.08 12.65
15.90 1.61

14.53 5. 15
12.43 10.34.
11,46 12.45
6.36 3.44
31.82 15.89
6.16 4.05
12.18 6.65
3.86 11.83
3.45 13. 38
18.99 11.50
9.90 19.81
15.57 6.79
6.69 10.4 2
7.82 7.22
16.55 11. 37

8. 10 11.14
4,69 14.51

19.59
66.69
6. 13
0.34
4. 78

2,4 1
12.58
6.07
30.10
12.34

13.1 5
16.07
5.90
8.38
3.6 3
11.97
27.49
25.82
9.75
22.98
4. 13
44.56
23.53
9 .04
22.47

2.3 1
16.59
4. 14
13.05
14.98

3.09
4, 17
10.80
2.57
11.17
14.87
25,05
30.59
34. 29
7.39

9.90
53, 12
13.24
1.43
23.47
18.24
19, 74
33.44
12.72
9.92
18.77
19 .73
25.14
12.33
10,94
14,11
4. 27
5.70
7. 58
8.47

8. 11
12.52

9.27 9.20
4.05 3.88
4.62 9,08
31.77 14.45
1.99 6.14

6.04 3.56
3,18 13.79
8.08 24 ,24
6,48 10.77
20.08 5,47

13.73 19.07
1.00 13.45
29.23 5.14
6.05 4.85
4.42 7.25
11. 96 3.20
14.31 2.45
22.31 31,27
4. 58 7,06
6.83 4.76
29. 17 5.63
27.22 12.93
37.86 I l .54
3,03 7, 75
14.62 1.54

3.93 7. 18
11.&0 2.46
7. 41 4.21
7.4 9 11.50
2.97 3.01

2.84 8.61
27.32 30. 48
27. 14 10.08
15.43 3,gO
10.26 27.12
7.90 5.29
24.19 10.31
27.24 9.16
21.04 22. 11
1.22 3.46
7. 39 0.92
1. 25 8.22
14.22 h).70
3.51 24.92
4.80 6.81
21. 19 11.63
4.34 :;.85
6.56 9.16
27.90 1.88
13. 51 15.03
10.12 29.50
17.22 7.59
1.74 14.43
6.41 13.65
13. 13 26.12

6.80 33.13
11.11 10.64
4.30 5.27
9.58
25.31 19.17

3.25 22.87
2.41 4.28
Dl 6contt nued

Mean
Max.
Min.

1901
1902
1903
1904
1905

1906
1901
190B
1909
1910
1911
1912
1913
1914
1915
1916
1917
191B
1919
1920

1921
1922
1923
1924
1925

1926
1927
1928
1929
1930

1931
1932
1933
1934
1935

1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1941
1948
1949
1950
1951
1952
1953
1954
1955
1956
1951
1956
1959
1960

1961
1962
1963

115.66
225.14
223.40
178.40
176.24

143.08
222.73
214.44
169.02
218.72
266. 45
194.22
197.1 8
284..74
172.92
229.89
129.59
302.59
117.95
139.11
211.26
233.05
246. 43
150.85
175.83

115.65
209. 15
157.93
138.04
205.23

130.80
171.76
138. 22
166.6b
161 .86
211.6 1
235.5 2
227.55
223. 84
142. 50

205. 50

171.14
183.04
162.81

211.09
170. 54
226.2 4
187.52
194.94

206.95
195.68
131. 66
217.41
198.18
231.95
217.57
161.17
176.20
186.58

180. 19
107.26
169.51
221.7 8
162.06

169.3 2

15.22
19,29
9.95
4.69
16.51

18.54
8.93
26.59
23.24
16.62

22. 12
24.92
8.33
15.98
18.27

46.71
5.93
36.85
7.91
13.58
13.34
4. 14
29.68
5.07
2.52
23.68
4.4.95
23.49
14,04
8.31

7.49
16.24
2.69
16.64
8.69

46.34
9.36
23.76
3.33
5.60
19.09
11.16
11,60
21.54
20,66

40,33
21.32
31.32
28.53
15. 14
18.94
13.80
11. 84
58.53
10.23

10. 33
34.21
4.68
22.94
4 ,29

28.83
7.40
2.21
9.89
20,37
17,20

45.86
18.83
21.30
6.15
29, 12

21. 13
15.19
16.32
6.78
18.14

23.25
22.84
37.65
25.5 1
41, 14

20. 11
17.54
24.50
9.67
13. 64
31.38
15. 2G
8.74
17.65
14.90

4.11
13,82
13. 10
17. 11
22.50

22.7 1
12.12
7,80
14.28
17.13
8.2 1
19.37
17.90
17.27
12.41
12.87
9.80
6.89
19. 05
13.67

5.89
24,82
31.63
19.00
14.4 7

29.6 5
24.09
13,29
21.05
22.00
25.75
16.24
19.65
21. 07
24.57

23.44
7.54
8.94
24.84
21. 01

26.79

12.28
10. 52
22.60
6. 16
15.66

7.02
20.25
14.02
9.3 4
15,09

14.6 S
31.29
9.08
12.61
21.99

15.89
4. 10
11.99
11. 37
17.64
14. 99
9.15
16.31
23. 10
8.00
1.74
11.68
13.19
5.42
12.2 1

12.50
3.66
4.57
14.80
9.00

22.81
12.16
10.38
13.49
13.18

35.03
13.89
9.66
12.34
12. 54

15.83
11.31
22. 16
14.96
8.55
29.6 1
14.14
8.20
11.1 3
9.46

24.85
13. 32
15.60
8.3 B
9.07
27.4 5
5,77
12.08
13.56
6.6 7

21.67

8.61
13.89
28.14
6.86
22.43

10.40
22.97
26.0 1
13.07
8.03

22.06
14. 51
8..64
44..02
12. 14.
13. 10
4.06
8.03
8.34
11.44
11.98
20.66
18.62
10.83
11.1 6

14.92
16.60
11. 14
7.2 0
23. 11

20.89
9. 11
9.97
16.04
11.80
19.15
11. 08
10.51
10.04
16.42

25.36
11.95
9.8 5
10.54
9.50

7.76
15.74
12.69
7.13
7.05

5. 11
10.83
5.98
11.64
8.40
6.0 1
9.50
10.91
13.91
12.64

7.0 1
11.85
12.83
14.4 2
5.45

16. 30

1.34
36.09
21. 74.
16.93
18.85

23. 19
51.33
11.81
8.93
24.86
18.01
7.4.3
11.82
45.98
6. 12

15.39
3.82
18.54
18.3 3
10.08
14.11
14.91
13.57
13.4 5
27.83
22. 13
22.72
12.61
8.22
32.35

14..90
7.55
5.67
8.94
9. 46
29.82
24.66
12.46
12.00
39.98
20.29
12.64
17.81
11.06
18.50

9.29
15. 10
10.71
12.41
7. 18

17.4.1
9.02
9.71
24..82
12.23

31.63
40.70
28.20
11.21
15.94

11.36
7. 14
13.94
9.79
9.26
11. 36

9.17
15,70
36.02
14,68
16.35
14. 20
18.79
10.93
21. 19
17.13

12.29
10.17
13.49
41.15
11.62

15.47
6.0 3
38.32
9.08
11.91
16.71
9.18
15.00
15.55
1.4 4

7.33
14.86
18. 10
11.11
16.09

15.48
12.5 1
7.29
13.78
15.05
19.77
27.37
12.22
15.61
13.07

16.67
13.15
24.57
20.2 3
5.66

25.13
15. 14
14. 34
15.80
13.09

12.62
12.0 1
6.99
15.89
15.49
8.4-1
19.29
22.54
8.UO
9.65

6.84
11.7 3
19.61
8.97
9.81
19.57

4.81
5.33
7.48
11.05
13.93

1.64
16.2 6
9.95
8.42
21.49

21.00
9.59
19.99
31.23
12.41

15.00
9.84
12.e9
7.02
7.08
4. 19
3.96
11.86
5.76
12.75

3.74
9.42
12.73
7.68
22.92

5.63
8.88
8.74
15.91
9.3 0
8.36
7.88
13.1 5
13.92
8.64
13.7 0
12.23
20.55
n .79
14.03
7,07
8.22
8.26
5.29
10.47
9. 14
14.54
9.5 8
13.28
10.01
17.05
6. 50
10.52
7.35
9.35

7.30
5.45
18.11
9.55
12.69

9.48

9.05
11.26
13.53
15.21
14.35

14. 18
10.66
11.83
16.18
19.75
26.31
10.01
10.73
29.6 1
6.48

26.22
11.32
23.04
8.06
3.1 5
5.5 1
13.68
14. 32
9.86
13.85

10.12
15.15
10.92
5.06
14. 28

5.48
15.61
13.63
23.4 7
6..95
18.,12
20. 11
19.07
9.08
8.62

25.51
14.54
12.03
21.48
3.56

6.71
13.77
17.56
6.85
24.0 1
7.74
11.73
17.44
19.25
20.10
26. 18
13.89
17.36
14.02
16.98

12.32
21.36
16.99
39.51
23.92
1. 95

13.71
15.4 5
30.91
35.44
13.06

13.02
8.56
28.06
5.18
20.80

28.39
25.60
22.13
13.13
22.91
30.56
18.73
28.04
9, 11
9.77
13. 21
19,35
31.85
22.52
21.3 1

3.85
13.91
11.14
16.30
23. 11
8.02
19. 10
20.2 1
13.24
20.68

14.46
17.79
34.44
29.91
7.2 1

8.78
23.46
12.4 3
22.87
20.08

25. 17
13. 36
17.60
9.33
48 ,13

8.54
13.96
4,96
7. 03
24.40

13.27
27. 12
11.78
14. 15
28.28
9.69
6 .78
40.57
16.99
20.32

6.95

25.10
63 .54
6.44
1.31
10.14
4. 42
21,38
8. 17
33.94
22.80

15.71
18.99
11.00
7.68
3.67
14.64
29.50
24.46
14.78
24.06
9.29
69.59
33.39
11,92
33.40

2.71
24.00
6.27
17.31
17.21

3,47
8.60
14,90
4.05
14.80
21,07
27.37
31.96
42.38
8.22

16. 89
57.56
14.46
2.84
31.99

26.84
23.0 1
42.49
18.07
17.63

22.60
34.62
32.98
15.75
11.12

16. 05
6.85
10.45
8. 12
15. 39
12.49
13.33
20.03
28.43
12.04:

8.97

10.92
6.85
10.92
11. 17
3.73

3.50
19.86
25.78
14.09
6.96

45. 10
11 .34
5.84
5.4 5
11.58

5.30
2.80
47.92
1.24
8.23
5.89
23.59
16. 03
ll .67
2.07

10.16
3.19
7. 25
21.72
8. 33

10.63
26.26
13.15
7.48
25. 21
2.78
23. 15
u. se
21.08
1. 38

2.02
7.53
14.53
23.36
7. 16

14. 31
2.57
9.78
13.52
19.42

30.30
12. 19
15.31
12.00
31.94
41. 18
12.94
4.86
21.35
16.87
30.04
5.54
1.69
31.67
4.41
8.04

13.50
2.99
7.77
48.75
2.0 B

::i.84
8.55
12.91
8.66
26.45

17. 56
1.47
38.48
12.19
4.59
13.50
15.83
28.21
9.02
9.13
70.66
29.5 2
37,06
3.41
20.74

5. 16
18.85
11. 39
6.87
4.7 5

3.00
34. 12
29.00
18.1 2
13.7 9

5.82
35. 16
30.16
29.69
1.77

9.29
2.06
16.76
5.94
5.46

26.76
6.1 8
7, 70
36,63
9.80
15.29
24,1 5
1.38
7.22
16.74
11. 15
17.01
4.62
12.64
23A5
3.42
3.37
2.57
20. 10
10.11

15.04

1901
1902
1903
1904
1905

1900
1901
1908
1909
1910

1911
1912
1913
1914
1915

1916
1917
1918
1919
1920
1921
1922
1923
1924
1925

1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940

1941
1942
1943
1944
1945
1946
1941
1948
1949
1950

1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965

1966

Mpan
Max,
Mtn .

ToLal1 012. 31 928.38 1288 ,82 1210.23 986 .82 729 . 11 1000.4 4 1140.75 875.72 910.38 1242.45 1166.01 12491.32

15.34 14.01 19.53 18. 34 14.95 11.05 15.16 17.28 13.21 13.79 18.83
70,66 47.92 69. 59 48. 13 39.51 31.23 45.98 51.33 44..02 31.29 45.86
1.38 1.69 1.31 3.6 5 3. 15 3. 15 3.82 3.82 4.06 3.66 5.89

Stat ion No. 91.1 - KEAAU

1.59 1.16
0.15 1.12
2.74 2. 19

2.76 11.52
0 ,63 0.5 5
2.04 0.4 1
0.0 1 8.6 6
0.85 1. 18

1.39 1.38
0,4 8 1.55
1.21 0.60
4.64 9.5 3
3.90 3.37

0,48 2.65
1.34 5.49
5.05 0. 19
0.35 1.88
2.20 7.2 5
0.15 3.4 1
1.86 0.38
0.32 1.16
1.36 7.65
0. 50 2.41
3.06 1.01
2.70 21.59
3.75 1.80
9.3 4 1. 10
6.2 1 0.00

1,50
5 ,21
0.89

5.31
1.58
1.33
1,44
1.43
1...5
0.17
1.54
0.26
1.99

7.14
8, 18
1.96
1.08
1.15

1.80
1.15
2.52
1.23
3.22
3, 19
2. 18
3,92
4.63
5.49

4. 14
4.66
1.43
1,66
3.82
0.85
1.38
9.43

4. 11
0.79
0.78
3.61
S.OO
2.38
1.02
2.4 8
1. 20
2.07
lAO
3.36
2.68
I.BO
2.88
4A r,
3. 12
1.12
3.89
5,88

2.20
5.51
3.04
4.63
4.2 3
0.80
0.91
0.97

2.70
0.6 1
2.4.G
4.55
1.20

4.30
2.31
2.36
2.8 1
1.76

4.0"
1.41
2.54
1.66
0.6 1
6.02
3.53
I .G9
4. 11
3. :';S

3.64
2.70
1.42

1.32
2.40
0.62
0.83
1.93

1.36
1,02
0.96
3.U8
2.46

0.65
0.80
2.91
2.26
1.00
01 .59
3.59
2.30
ol.52
2. 19

3.54
0.80
1.88
1.75
0.13

1.70
5.6 8
1.35
3.41
4. tl2
1.18
2.34
3.01

1.00
2.59
6. 23
2,6 1
4.44

0.88
2.00
1.55
4,4 5
6.9 1

2. 11
2.02
2.24
3,23
2 .22
5, 13
4,42
2.73

2,2 3

6.17
3.85
2.45
4.08
3.49
2,76
0. 54

1.63
1. 28
6.29
5.23
1.17

1.56

3.01
1.33
6.02

4.13
1.83
3.69
2.41
1.71

3.09
3. 92
6. 40
1.00
2.68

8.00 3.57
1.25 2.02

1.59 1,02
3.02 2.38
3.13 2.69
3. 40 1.11
0.64 0.72

5.61 3,44
0.28 1.19
0.12 1.69
5. 12 2.83
0.84 2.31

4.74 3.40
7.44 3.52
6.95 8.30
3.32 3.85
5.61 1.29
1.41 5.63
5.48 3.65
7.63 P.25
1.04 5.3&
3.3 8 2.28
2. 10 0.00
5.58 11. 21
3.92 3.82
2.9 1 0.46
4.29 1.21

3.15 13.32
1.50 0.76

8.26 0.45
4.32 5.54
0.53 1.51
0.27 4.45
4.27 0.83

5.90 2.17
0.26 0.50
3.41 0.69
3.80 3.23
0.00 0.28

12.40 0.34
2.96 5. 16
7.73 5.75
0.84 0.37
10.61 1.10

1.0& 0.93
5.00 1.31
8.88 3.42
0. 16 2,44
0.6 1 1.22
1.03 0.07
1.80 2.10
0. 18 1.60
6.94 6.16
11.16 3.39

1003
1904
1905

1906
1907
1908
1909
1910

1911
1912
1913
1914
1915

1916
1911
1918
1919
1920
1921
1922
1923
1924
1925

1920
1921
1928
1929
1930

20.20 144,28
15.4.6 101.91
18.05 126.20

11.05 123.99
7.45 115.7 5
8.93 92.44
44.18 156. 14
6.00 118.44

11.75 158.00
:tl .01 138.60
4.91 105.41
12.32 108.48
2.92 111.31

20.21 125.74
3.0 2 75.63
0.77 108.47
9.51 139.92
12.14 126.54

17.67 189.26
58.53 302.59
2. 21 101,26

12.14
12.09
11 ,11

9.93
12.01
7. 55
16,97
15.50
20, 15
11.29
15,75
30.32
11.71
10,44
6.5 1
8.6 1
21.0 5
23,39

17.29
10.31
12.78
8.04
6.35
20.90
2.90
1.86
11.92
6.17

15.90
11.6 1
6.48

29.52
9.14
4.57
7.60
5.37

10.04
3.52
6.34
3. 10
8.37
4.09
9.22
5.69

4.66
4.16
8.41
6. 26
11.96

8.02
10.19
5.99
11.35
5.90

7.30
6.74
6.20

8.35
5.8 1
5. 18
14.87
8.40

11.22
25.69
13.32
7.25
8.58
7.19
5.71
5.60
7.13
6. 17

8.6 4
9.16
5.33
7.70
4.55
4.66
10.90
7.69

8.0 1
11.63
10.39
5.50
6.75

4.50
8,48
12.52
6.19
5.37

4.04
3.35
5.7 1

4.65
8.46
6 .93
7.71
4.3 1

10.23
5.81
1.42
4.43
6.1 8

5.88
3.05
10.17
6. 19
9.0G

10.65
2.62
11.57

4.11
7.00
9.12
10.37
9.80
15. 51
5.7 6
8. 57
6. 25
19.34
8.52
12.33
8.86
15.02
24.6 5

10.71
4.1 2
25.58

4.58
6.49
3.16
2.94
13. 10
6.13
13. 17
5.58
5.6 1
10.42
7.3 3
3.50
21.99
6.52
12.34

31. 16
10.46
7.45
17.16
18.16
22. 12
13.95
9.59

10.23
3.99
6. 04
7.31
6.60
6.02
14.33
16.93
14,08
6.45

8.03
6.6 5
11.20

19.36
4..81
14.19
11.44
21.38
32.00
13.02
B.47
7.86
14 ,-11

23.68
4.l 3
1.16
11. 18
5.63

5.41
21.59
11.58

8.88
23. 50
1.64
6.09
11. 55
6.72
12.04
3.11
7.33
12.09

J .05
2.38
1.41
13,82
9. 21

1920
to
1947
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960
1961
1962
1963
1964
1965

Mf!an
Max.
Mi n.
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JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

Tota l 49.21 31.36 47.09 37.14 32. 11 28.39 38.20 16.57 22.59 28.57 28. 45 19. 19 361.54

Total 674.54 585.68 794 .11 500. 72 406.03 365.04 428.86 521.17 503.77 554.62 686.99 778.94 6756.60

Slation No. 93.1- PUU ANAHULU

3.23 2.50 3.65 2.60 3.84 1.49
0. 15 0.00 0.0 0 2.5 3 3.33 0,15
0.40 3.96 2.22 0.25 0.10 0.66
5.88 5.40 4.2 5 5.35 0,40 0.10
3.72 0.25 1.0 0 0.74 3.48 0.0 0
5.04 1.52 3.1 0 2,40 1.15 0.0 1
4. 05 0.88 0.6 0 1.60 4.GB 1.60
0.68 2.55 0.5 0 1.35 0.65 0.85

1.70 2.80 3.80 0. 16 6.90 1.25
1,35 2.87 2.80 0.00 1.05 2.10
3.45 0.50 0.55 3.6 5 2.42 0.69
1.73 0.70 1.88 2.77 2.85 1.3 2
5.65 1.90 3.90 1,35 3.40 2.90

3.78 3.19 1.6 5 1.63 1.28 0.05
3.09 1.1I5 2.21 2.0 1 2.67 3.40
3.19 6.27 Dis conti nued

::Hi.a9
11.67
21.85

33. 13
16.43
21,75
20.96
23,98

32.4 3
21.41
15,95
28.97
27,45

20.13
29.54

24. 10
35.B9
11.67

99.36
159. 54
50.88

1,28
3. 15
0.00

1,90
8.20
0,00

11.98 9. 15 119.23
10.65 23.2 1 105.57
7.40 5.45 86.34
10.38 10.39 88.52

0. 50 3.26 0.0 0
0,42 0.00 1.63
0. 35 8.20 0.8 0
4.35 0.95 1.45
0.29 0.80 0.0 0
0.54 0.39 2.35
0.30 0.30 1. 50
0.00 2.75 2.15

3. 20 3.35 0.92
2.50 1.25 1.10
0.74 1.68 1.70
2.00 2,19 0.49
4.56 0.00 3.1 5

2.2 1 2.73 0.52
6.6 1 0,60 1.43

1.90
6.6 1
0.00

2.34
0, 00
2.20
0,80
0.90
1.85
3,30
3.85
0.00
1. 58
0. 32
3.64
0.8..

0.73
0.44

4. 06 17.88
2.78 7.02
4. 75 8.79
5,95 7.21

1.51
3.85
0.00

7,30 8.04 9.96 11. 29
15.53 20.27 31. 49 35.99
1.06 2.03 2.46 2.13

1.10
3.40
0.00

7.49 7.29
6.84 14.99
7.95 13.05
5.27 5.36

2.55
6.90
0. 10

6,68
3.4 1
4.39
2.71

1.89
5.35
0.00

5.37 6.3 1 7.55
17.50 12.46 25.28
1.60 1.65 2. 12

6.74
4.83
6.54
4.50

2. 14
4.25
0.00

4.0 5
7.36
3.72
6.20

2,94 2.32
5.8 8 6. 27
0,40 0,0 0

6.55 5.93
2,06 1.40
2. 10 0.6 1
2.00 2.20
4,85 0.40
0.00 3,40
1,45 0.70
1.00 7.65
5.45 2.90
4. 10 0.71
0.0 0 0.25
8.80 0.60
0.00 0.00

0,62 1.74
3.94 1.29
6.29 1.58

14.26 24.49 5. 16
9.99 11.87 2.6 2
2.8 1 9.22 12.27
18.46 7.32 4.77
Dtscontlnued

Mean 9.92 8.61 11.68 7.36 5.97
Max. 28.20 32.49 64.32 37.79 15. 50
Min. 0.84 1,4 3 1.43 2.06 1.11

1956
1957
1958
1959
1960

1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
1962
1963

Mean 3.08 1.96
Max. 8.80 7.65
Min. 0.00 0.00

30.27
41. 17
31.26
42.2 1
42.9 2
40.27
32,25
46,31
46.28
41.72

23.7 1
36,06
61.97
42.35
54.0 5

40.73
45.83
38.89
35,49
53.82
57.23
31,62
36.37
29.32
45.73
55.23
27.26
30.38
38.00
23.35

39.57
34.32
49.29
38.80
47. 14

37.89

0.54
0.78
0.9 1
1. 51
0.4 7

0.5 1
2.24
1.45
1.64
1.50
0.0 7
2.69
1.89
3.83
1. 19

6.63
1.02
1.0 7
4.21
2.14

6.24
0.87
5.48
4. 10
6.1l0
3.19
2.39
1.57
0.63
3.33
2.37
1.39
2.63
5.87
0.2 4
0.8 0

2.7B 2.66 1.20
2.3 8 2.31 3. 19
1.64 3.92 0.86
8. 29 3.62 2.07
2.4 5 6.58 11.0 5

2.04 9.76 1.09
4.33 3.63 0. 78
1.4 2 5.69 0.00
3.71 1.35 5.27
2. 53 0.96 3. 12

4.15 5.76 1.4 1
4.78 8.39 1.98
5.23 7,82 1.62
2.24 3.82 0.70
5.47 2,04 5.65

7.33 4. 15 1.74
5. 19 2.68 6.33
1.97 0.80 4.02
1.00 0.83 0.00
2.74 2.92 14.55
4.04 4.91 3.30
5.43 0.75 0.9 2
0.06 1.65 0.26
2.00 1.76 1. 20
7.17 0.09 3.77
1.3 2 7. 30 5.36
1.97 3.01 3,40
0.69 4. 23 1.27
1.60 1.81 1.31
0.89 2.60 0. 37

0.88 0.86 6.50
1.87 2.77 2.38
5. 36 1. 19 1.70
2.56 1.73 3.91
3. 56 2.47 10.80

6.3 8 11.38 4.63

0.63
2.75
2.0 7
4.59
1,63

3.02
0.88
7.04
2.50
3.93

2.53
6,90
1.69
1.82
1.85
1.07
2.14
1.65
2.40
4.48

1.55
0.02
2.20
2.86
1.51

3.27
3.29
3.14
2.44
5.87

1.57
2,22
1.18
0.67
7,92

1.0 3

4.48
3.35
1,69
2.52
3.8 1

5.54
1,74
4.00
2.06
4.22
0.00
0.32
2.51
2,04
3.50
2.31
4041
2.40
4.28
2.35
1,05
0. 13
1.79
2.18
1.77
4.52
1. 11
2.09
1.87
0.B9

2.19
1.85
3.32
1,55
1.10

2.31

1.50 1.89 5.82 6.02 2. 17
4.10 3.92 6. 26 4.38 4.76
2.55 2.27 2.80 3. 12 4.98
0.60 1.40 0.8 6 5. 59 9,88
1.41 5.4 1 1.65 3.86 1.77

6 ,77 3.0 3 2.58 3.9 1 1.29
1.73 1.4 3 1.32 3.66 3.B5
3.09 5,22 1. 87 6.63 1.40
4.37 7.05 6.97 1. 12 6,46
0.58 8.82 2.84 3.80 4.92

0.28 0.13 1.7 8 4. 10 2.56
0,36 3. 35 3.28 0. 50 3.13
0040 7.92 1.70 13. 12 7.97
5.80 7.37 2.01 2.74 9.30
3.94 2.30 6.8 7 10.84 10.05

4.8 1 1.00 2.6 6 0.99 1.82
1.69 6,87 4.81 3.70 6.23
5. 19 3.47 1.92 6.76 3,02
3,63 1,64 0.2 1 4. 18 3.18
1.80 1.23 6.99 4.89 2.88

5,75 12.02 1.5 2 6.8 0 6.85
0.12 2.35 2,59 3.71 6.00
5.18 2.82 2.64 B.96 4,90
1.&3 2.35 1,27 4.97 3.79
5.71 2.09 2.76 2.52 9,5 5

3.33 2.32 6. 12 6. 17 3.76
1,67 1.00 4.0 B 3.00 0.03
0.62 7.76 1.2 4 2.86 4.64
2.16 1.59 1.85 2.54 2.46
0.19 1. 33 1.13 4.82 1.51
4.52 4. 36 4.. 54 5.59 3, 15
1.26 4. 67 1;14 6. 15 2.69
2,95 5.81 10. 36 2.98 3. 18
1,54 7.43 4.2 9 5.78 2.04
1,59 4.27 3. 52 4.51 3.32

1.76 1.33 1.20 3.72 1.40

1931 0.58
1932 2.99
1933 'lAS
1934 1.28
1935 2.83

1936 0.73
1937 6.66
1938 8.50
1939 3.78
1940 4.70

1941 0.94
1942 0.38
1943 10. 10
1944 0.68
1945 0.35
1946 6.22
1947 0.76
1948 6.62
1949 9.93
1950 6.85

1951 3.20
1952 8.73
1953 0.43
1954 1.01
1955 1.99
1956 8.57
1957 2.33
1958 0.27
1959 17.74
1960 0.42

1961 3.04
1962 5.33
1963 11.63
1964 1.43
1965 3.84
1966 1.95

Total 260.69 164.53 239.22 205.45 269 .25 237.78 142.26 172.97 199. 31 202.24 179.37 191.36 2449. 13
Slal ion No. 94.1- PUU WAAWAA

Station No. 93.0 - KAPOHO

6.7 1
2.33 5.92 6.10 6.15
7.62 4.04 3.54 2.12
1. 11 2.75 3,80 2.45
5.58 4.83 6.11 5.94

5.58 2.57 3.02 5.13
2.76 2.59 4,77 5.29
4.17 4,19 4.99 4,12
8.37 6.45 1.65 5.60
8.5 9 6,13 5.96 10.64
3.4 1 3.59 4.89 4. 80
6.8 2 5.45 8,64 10.58
1.80 2. 17 9.54 4.62
7. 27 5.18 8.52 10.89
5.40 7.40 5.07 6.36
6.43 6.28 6.80 10.24
3.23 7.59 4.42 25.28
4,53 3.80 3. 19 5.75
5.93 4.47 5.04 4.01
6.2 1 5.90 6.76 6,24

11.44 8.28 4,OB 4.91
3.2 3 3.28 1.91 2.22
8, 71 4.01 3.77 5.0 3
7.96 17.50 11.31 20.44
4,46 5 ,12 6.03 5.53

12.78 5.20 5.08 7.79
15.50 5.47 4.52 4.63
4.52 5.69 8.32 5.99
4. 51 4.53 4.11 4.76
2.68 2,6 1 3.95 5.79
2.7 1 3.69 6. 66 5. 10
3.78 2.29 3.06 4. 01
8.43 5.00 7.16 6.54
2.60 3.80 8. B2 6.4 1
5.18 6.53 3.9 1 5.90
6.29 1,60 4.74 12.72
14.08 5.22 8.93 7.27
4.96 5.85 5.8 1 7.25
3.8 4 5. 10 11, 18 9.40
4.83 10.66 10.74 11.99
7.71 4.03 12.36 13.09
5.63 6.2 1 6.59 4.20
3,47 5.25 3.50 2.49
11.02 7.79 10,64 6.29
3.26 9. 14 6.33 8.42
5.28 5.08 7.44 15.47
9.07 4.92 12,46 10.76
9.5 2 7.50 7,31 8.76
2.63 Ii.B5 7.73 5.20
4.82 4.80 7,0 2 14.46

8. 45 3.82 4.54 16.35
7.72 7.61 6, 12 9.19
8.8 1 10.85 0.24 7.0 5
9.43 7.11 6. 19 5.55
3.15 5.77 4,43 9.08

1.81 4.47 11.54 5.01
4.64 5.03 7.34 7.22
6.2 1 5.28 4.81 4.08
3.16 3.70 6,47 4.18
s.or 3.B8 4.98 6.00

4.34 3.87 5.58 7.04
5.03 4.75 3.89 5.53
1.81 5.76 4.05 3.38
8.40 6.42 8.26 8.45
6.35 3.63 5.84 5.73

Total 194. 36 159.58 187.39 170.10 185.'15 119. 55 120.09 129.38 167.94 157,4 5 l;l7 .Z9 137.70 1794 .44

Mea n 3.09 2.53
Max. 11.1:1 0 12.75
Min . 0.00 0.00

29,42
54. 55
8.68

29. 36

8.68
21.06
23. 55

21.91
10. 31
27.93
47. 01
25.94
28.52
42.48
35.06
9.48
24.02

27.07
26. 19
30.78
34.6 1
23.29
27.72
54.55
29.91
34.50
2B,13

22.42
25.02
24. 1B
30.8e
33.48
39.0B
40. 25
35.41
2B.87
27.25

18.31
40.38
40.08
30.57
37.92
29.55
21.55
38.02
17.66
32.59
33. 36
22.81
25.75
24.83
22.24

34.30
26,07
21.0R
31.25
26.43

22.62
23.6 1
44..78
31.37
42.23
22.44

1.44
0.64

4.83
0.30
0.00
6.06
0.95

1.46
1,26
l. 06
9.52
2.5 3
2.55
3.06
0.10
1. 13
3.49

3.92
0.0 3
l.30
2.93
2.23

1.40
13.9 7
2.38
5. 00
0.1 5

0.00
1.63
1.07
1.08
0.11

0.83
3.50
1.54
1. 06
1.45
0.00
5.2 8
1. 71
2,77
1. 21
2. 53
1.04
0.00
2.50
1. 24

2.28
0.00
3.31
2.80
2.2 7

1.30
1.25
2, 05
0.30 •
5 .0 1 '

1. 11
0.83
2,79
7 .04
0,76

0.30

1.63
0.33
4,36

4.41
0. 12
0.90
0.00
0.54
0.62
1.92
0.40
4.11
3.91
2.48
0.95
3.37
0,04
0.0 0
0.6 2
3,61
0.59
0,46
0.8 3
0.52
3.94
3.63
3.25
2.62
0.43
1.94
0.66
1.1 5
3041
2.38
1.09
0. 19
1.64
1,66

0.8 1
5.5 5
0.'12
1.97
2.82
1. 36
2.35
3.30
0.0 0
10. 59

1. 10
0.5B
0,43
O.:W
1.07
7,4 1
1.91
2.15
3.10
0.50

2.67
0.15
2.3 1
0.90
5.91
3.65

2.46 1.99 2. 19
8.55 10.59 13.97
0.00 0.00 0.00

0,06
0.5 5
0,30
1,73
4.58
0,40
0.02
1.88

0.00
0.76
4.34
0.00
0.95

3.57
6.4 7
1.41
1.35
0.58
3.84
2.56
2.18
2.04
5.21

2.84
2.20
0.75
2.86
3.08
2.97
1.24
3.33
2.87
5.96
6.3 4
4.li1
8. 55
1.37
0.30
5. 17
6.44
2.80
0.65
1.14
6.89
1.40
0.55
0.96
9.35

3.66
1,23
0.57
1.86
.23

4.8 5
3.1 5
0.96
2.7 1
3.0 7
4.18
0.60
1,4 7
0.96
2.65
4.06

2,88
8.22
2.36
1.88
12.02
0,55
0.62
1.93
2,04
2.79
0.38
6. 02
5.23
1.63
0.60
1.63
1.53
0. 10

1.39
2.8 1
3.05
5.05
1.05

2.38
8.25
3.08
2. 10
4.30

2.66
0.94
0.35
4.04
2.88

6. 13
7.42
1. 11
0.85
2.66
1.71
6. 16
3.55
0.30
3. 12
0.99
3.06
3.83
0.26
0.95

1.90
1.10
1. 17
2.71
2.49

0. 16
1.84
0.72
2.R4
1.91

0.51
0.20
3.60
1.52
3.81
2.53

2.05 l.62
6.88 12.02
0.00 0. 10

1.78
5, 16
0.54
3. 05

1.58
2.47
1.97
1.09
2 .62

0.77
3.86
0.40
1.67
1.48

1.07

0.53
1.63
2,21

1.72
0.00
0,89
8.89
2 ,66

0,85
1.62
2.54
l.04
2 ,32

1. 17
1.70
1.19
0.79
i .i a

4.62
0.10
3 ,42
2.97
3,04

0.86
l. 90
0.39
5. 09
3.05
2,40
2. 59
4.26
0,90
1.71
2 .34
5 .11
1.44
0.63
2.93
4,61
1,69
2,73
0,34
3 .69

1.59
0.4 5
0.55
2.38
0.25

1,88
5.88
0,07

3.27
1.79
2.06
1.89
2.60
0.49
0.27
5.86

1.03
1.38
1.05
2.16
1.53

0.45
2.53
1,40
0.07
0.55
0.67
1.85
0.64
1.26
1.31

5.85
0.58
2,20
1.70
1.94
2.55
1.90
0.26
0.62
0.97

2.97
3.5 1
3.86
0.00
1.57

0.23
1.96
1,82
1.24
2.33
1.41
3.06
4.18
4.08
0,70

1,40
3.03
0.96
4.72
2. 10

3.46
1.62
2.10
1.80
1.79
0.75
1.21
0.93
4.42
0.53
0 .95

1. 54
1.74
1.00
1. 52
0.04
0.78
1.65
0,45
0.31
6.10
1.91
2.68
0.00
2.0 1
0.86
0.62
1,45

1.05
0.59
0.31
2.83
0.80

4.40
2.37
2.25
0.45
0.19

1.53
2.00
3.23
4.43
1.90
1,55
0.36
1.11
2.54
1.95

0. 56
2.40
1,4 5
10.58
1.97

0.22
0.83
3.08
2.35
0.68

4. 18
1.35
2. 12
1.20
1.46

0.17
0.95
4. 10
1.80
1.44

l .:c!l
2.44
5.23
1.88
2.70
1. 10

2.64
3.06
2.79
3.32
1.12
2.92
0.57

4. 23
0.07
7.61
8.91
2.25

1.94
B.2 1
1.7 3
0.72
3.33
4.43
0.65
0.31
2.16
2.32
1. 24
1.67
2.06
3.66
0,00

4.09
0.53
2.301
5. 16
2.67

0.10
3.9 1
2. 18
0.63
1. 25
3.3 1
3.40
11.04
3.85
1.5 2
2.71
1.97
4.13
1. 23
2.78

1.23
1.41
2.60
1.29
0.37

1.85
2.8 1
1.33
2.06
5.25
1,77
2.87
5.5 9
5.06
12.48

2.06

3.75
0.87
0,45
1.01
0.83
1.71
0. 19
4.05
0.90
1.14
0.45
3.72

2.28
5.26
1.62
1.87
1.65

4.58
4.36
4.84
12.38
1.57

0. 12
12.21
0.71
0.62
0.30
2.89
2. 18
3. 17
1. 32
1. 50
0.87
2.25
3.01
6.64
3. 11
1.40
0.85
2.25
0.38
7.75
1.02
2.6 1
2045
0. 10
4.95

1.70
0.30
1.81
0.87
2.27

4.00
4,16
0.80
0.80
1.57
2,4 7
3.85
8.90
1.61
2.95
1.90

2.97 2.70 2.95 1.90
8.04 12.38 12.48 10.58
0.00 0.10 0.00 0.00

6.30
1. 96

1. 13
1. 84
3.0B
2.26
0.28
5.76
0. 14
1.00
1.91
0.20
1.71
0.51
4.66
1.00
0.64
1.24
3.22
5.80
4.ll
3.82
2.74
6.62
3.25
4.63
3.33
3.4 7
4.46
1.93
1.81
3042
2.94
3.32
4.50
3.32
7.55

0.2 7
1.63
3.22
3.59
5.9 7

0.0 0
3.48
4.23
0.36
0.41

8.0 4
6.29
5.25
4.39
1.57
1.59
1.70
3.90
1.50
3.27
3.82
2.16
4.03
3.90
2.91

1.052.61

12.75
0.25

0.83
2.29
0.66
3.93
4.74

1.74
0.62
0.0 0
1.69
0.28
2.76
8.63
4.73
0.11
0.58

0.49
2.92
3.93
0.57
2.64

1.11
1.14
6. 12
3.79
3.59
0.95
1.78
3. 19
2.09
5.35
9.68
1.77
2.08
3. 13
0.38

1.48
1.55
1.79
3.86
3.68
3.11
1.06
5.00
1.63
0. 15

3.20
0.38
6.07
1.41
6.01

2. 15
1.76
1.00
1.45
0.00
I.d2
0.90
2.0 1
0.8 1
3.51

1.9 5
1.02

5.57
5.0B
0.08
0.26
2.77

4..81
0. 16
3.96
3.45
0.00
8.3 0
2.43
4.9 5
0.0 0
9.33
3.67
3.89
6.04
0.03
1.33
0.44
1.50
0. 12
3.47
4.90
0.00
4.52
4.24
1. 22
2.26
2.89
5.72
3.02
5.89
3.66

1.09
0.05
8.29
0.55
0.48
4.64
0.00
4.54
3.85
6.10

3.08
6.69
0.91
0.90
2,15

5.78
2.45
0.00
11.80
0.00
0.74
4.54
8,52
l.00
2.48

0.20

1903
1904
1905

1906
1907
1908
1909
1910

1911
1912
1913
1914
1915

1916
1911
1918
1919
1920
1921
1922
1923
1924
1925
1926
1921
1928
1929
1930
1931
1932
1933
1934
1935

1936
1937
1938
1939
1940

1941
1942
1943
1944
1945
1946
1947
1948
1949
1950

1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
19G3
1964
1965
1966

38.88
63.6 1
11.92

71.49
83.92
98.80
83.41

62. 92
68.68
96.57
74.39
80,4 4

85.95
150.51
72.41
108.44
70.83
82,48
111.97
72,96
82,45
94,96

112.05
60.44
86.74
148.98
106.8 2

119.54
100.84
137.88
50.88
89.82

79.49
110.23
116.4 5
78 ,93
80,97

70.31
137,58
76.76
132.64
141.84
97.98
122. 10
72,63
116.02
142,82
122.36
159.54
149.54
144.33
95.35

93.72
08.34
95.96
98. 64
84.20

97.38
102.31
106.92
88.5 1
101.90

115,50
75.14
'12.85
118 ,95
98 .51

8.88
5.50
5.6 4
8, 48
12.20
4.01
9.74
4.05
3. 19
2. 13
9.43
16. 14
2. 18
3.96
7,61

12.14
3.83
6.62
14.60
15.46

10.92
11,4 3
3.67
21.73
20.20
19.21
6.32
5. 10
6. 19
4. 20
8,21
5.88
9.45
7.1 2
4.60

13.23
31.07
17.1 5
25.64
7.83
3.6 1
15. 15
3.2 4
17. 11
7.17
32.7 5
23.48
11.55
2.69
4. 11
4.86
13.39
8.13
16.67
7.5 7

19. '18
16,34
9.96
18.65
11. 29

13.74
6.26
7,11
35.99
13.36

2.99
21.59
0.0 0

3.28
5.20
18.42
7.29
8, 64

4.24
12.41
7,22
2.46
7.45

14.80
10.26
10.28
3.78
11,25
13.04
7.03
3.46
2.59
6. 31

9.23
7.2 9
14.40
12.08
31.49

9.85
5.39
8.44
3.9 1
3.85

6.34
15,41
4.71
6.09
7.57

5.38
7.46
4.29
17.99
26.73
16.91
5.99
5.87
9.48
20.70
6.4 1
10.82
16.76
18. 37
20.74
11.1 8
9. 14.
2.92
8.50
14.66

4.89
23.69
9.56
9.11
12.04

7 .37
10, 14
4.36
12.51
8.27

2.80
14.55
0.00

15.0 3
9.50
5.44
6.80
9.62

4.38
7. 13
6.11
15.48
15.38
5.09
8. 63
2.03
5,67
8.08
3.91
9.02
5.95
5.53
6.34

3.33
9.09
5.53
5.46
9.68

6.98
6.29
6.44
5.8 1
7.92

6.92
6,30
5.57
12.43
4.46
5.83
9.24
6. 13
4.71
8.00

13.05
5.26
4.38
10.24
14.34
14.40
9. 15
11. 23
7. 12
8.73

20.27
7.59
4.57
10.91
4.36

9.73
9. 18
6.42
5.85
4.58

17.88
7.83
5.98
4,56
4.20

3. 16
11.38
0.01

3. 11
9.4 3
0.06

9. 15
5, 18
3.09
5.09
9.46

4.58
5.99
6.55
2.90
6.98
4.77
10.80
8.52
12.49
8.9 3
6.59
15.53
6.90
4. 93
6. 99

10.80
3. 17
8. 14
15.43
6.85
1.95
2.8 3
3.76
1.94
7.78

6.63
8.02
7.8 5
4.59
9.25

6.36
14. 60
8. 13
10.08
13. 04

9.73
9.93
3.21
13.2 2
8. 11
11. 22
13.89
9.03
8.50
6.94

12.68
5.0 1
3.8 1
6.44
5.68

3.92
9.53
10.15
1. 06
7.6 4

2.116
5.28
3.27
8.22
4. 31

2.22 2.70
5.54 7.92
0.00 0.02

4.27 3.72
13.12 10.05
0.50 0.03

13.45 3.95 5.69 2.52
2.55 10.05 9, 53 11.88
22.35 24.79 9.60 4.30
4.13 6.45 3.24 7.21
5.43 6.80 10.29 6.89
5.41 3.36 6. 18 3.25
15.64 11,4.1 24.86 3.26
2.83 7.29 8. 77 9.40
2.78 7.1 5 3.14 3.53

9.60 11.26 8.15 6. 16
3.04 1.43 64 .32 4.40
11.07 2,28 7.78 10. 16
19.69 20.40 2.43 8. 16
0.84 3,72 4.03 2.14

5.39 2.47 2.2 5 6. 94
9.31 12.73 9.91 4.09
5.17 11,27 6. 70 9.62
3.90 8.84 15.83 6. 78
21.42 4. 19 5.25 3.89

9.39 15.39 13.18 12. 10
1.68 5.45 3.55 8.1 4
20.48 4.65 3.22 5. 13
10.41 7.57 7.34 5.75
2.91 3.28 1.43 9.5 6
10.37 2.75 13. 58 9.00
12. 15 3.85 26.65 7. 24
16.25 14.47 19.11 37.79
3.79 2.57 6.46 2.30
13.56 7.53 27.89 2.06

19.29 5.30 2.25 6.33
16.47 10.40 29.22 5.39

8.2 7 16.96 9.71
3.75 5.58 6.51 11. 23
8.38 3,47 16.6 3 5.09
3.76 4,6 1 2.79 3.0 0
8.92 2.02 22. 34 6.43
5.08 2.77 2.40 6.9 4
10.65 17,13 7.39 9.53
11.95 2.75 14.02 19.50

2.53 4.69 3. 20 7.07

15.73 2,62 5.39 6.09
9.46 lG.60 23.52 5.5 7
4,44 1.94 12.73 5.2 0
21.53 18,40 14.80 10. 28
22.GO 6.43 17.110 21,25
11.24 10.48 37.02 15.50
G.79 2.72 0.7 9 4. 43

2.11 2 2.34 4. 10 2.3 1
1.01 3.57 24.57 3.42

3.78 8,52 11.36 5.84
10.23 ii,10 7. 16 9.44
3.72 :.!.85 7.7 6 5.0 1
8.77 6,18 28.29 7.21
21.61 G.31 6.93 2.42
8.l:I2 7,03 6.29 1': . 34

13.53 16.56 18. 18 3.67
10.67 3.91 8.80 3.05
1.60 12.93 11.80 4.74
4.06 5.16 16. JO 1.82
8. 16 15.81 14.66 8. 19

4. 14 2,61 3.80 3.26
17.74 13.32 12.02 11. 21
0.00 0.19 0. 13 0.0 0

18111
1892
18113
1894
18115

18116
1897
181lS
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910

11111
1912
1913
1914
11115

1911:i
1917
1918
1919
1920
1921
1922
1923
1924
1925

1926
1921
19213
1929
1930
1931
1932
11133
1934
1935
1936
1937
1938
1939
1940

1941
1942
HI43
19H
1945
1946
1947
19411
11149
1950
1951
1952
1953
1954

Mean
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JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

T ota l 49 .26 24.49 32. 15 10.72 12.44 5.93 9.03 8.01 13.28 18.92 27.23 30..72 233.83

Mean 1.82
Max. 11.94
Min . 0.00

7.54

9.35
13.50
4. 10

7. 89

6.92
7.85
11.19
8.89
6.66

9.22
4.10
13.50
6.6 1
12.80
12.90
8.92
6.56
5.19
6.96

14.3 1
10.5 1
7.41
18.22

11.79
8.59
12.lH

7.26

1.14
3.78
0.00

1.7 8
3.27
0.13

0.88

0. 17
0.02
0.00
0.74
0. 16
1.84
0.91

2.60
0.06
0.00
1.52
3.76
0.06
0.00
1.97
1.59
2. 14
2. 18
1.42
0.22
0.09
1.92

1. 27

1.01
5.35
0.00

0.00
1.63
3.19

1.04

0.22
1.96
0.00
1.79
0.00

Tr ace
0.34
0. 02
2.30
2.67
0.00
5.35

0.02
Tr ace
0.0 7
0.00
1.00

0.44
0.94
0.0 1
2.42
0.32

1.50

0.73
3.75
0.00

0.00
0.03
0.08

0.30

0.35
3.75
1.58
0.78
0.57
1.64

1.01
0.00
0. 15
0. 00
0 .00

3.0 1
Tr ace
Tr ace
0.00
0.00

3.21'
0.36
0.76
0.00
0. 18

1. 10

0,5 1
1.60
0.00

0.55
0. 29
1,44

0.14

1. 13
0.40
1. 10
0.25
0. 00

1.50
0.3 1
0.03
0. 00
0.51

0. 05
0. 62
0.80
0. 11
0.33
0.00

0.98
1.60
0.1'7
0.02
0.35

Trace

0,46
0. 18
1.25

0.42

0.26

0. 10
0.4 0

Tr ace
0. 10
0. 77

0.0 1
0.06
0. 17
0. 35
0.15

0.65
1.54
0.37
0.00
0.00

0.00

Tr ace-
0.72
0.00
0.05

Tract'

0.25
0.00
0.39

0.00

0.41
'trace
0.26

Trace
0.95

0.06
0.06

Tr ace
0.05
0. 19
0.28
1.00
0.01

Trace
0.95

0.76
0.22
0.95
1.76
0.00
0.25

0.05
0.00
0.27

0.04

0.08

0.15
0.6 0
0.00
0.00
0.00
0.00
0.97
0.82
0.05
0.00
0.10

T ra ce
0.5 2
0.35
0.85
0.06

0.05
0.05
0.8 7
0.05

T ra ce

Station No. 95.1 - PUAKO

0. 18
0.35
0.00
2. 17
0.02
0.05

0.00
0. 03

Trace
0.23
0. 10

Tr ace
0. 10
0.59
0.53
0.09

1.78
1.76
0..00
0..73
0.0 0
0.50
0.3 0
0,4 1
0.00
1.29

1.23

0.41 0.46 0.2 3 0.35 0.3 1
2.70 2.17 0,97 1.76 1.54
0.00 0.00 0.00 0.00 0. 00

0.59
0.98
0.00

T ra ce

T race
0.00
0.09
0.00
1.27

0.00
0.00
0..16
0.30

T race

0. 10

0.43
0.52
0.84
0.58
0.63

0. 53

Trace
0.59
0.4 1

Tr ace
2.70

2.04
0.84
0.8 9
2.34
3.88
0.00

0.00
Tr ace
0.00
0.00
0.0 1

5.55
0.00
1.78
1.92
0.63

0.34
0.35
3. 38
0.02
1.4 3
0.7 6
0.75
2.30
2.3 0
0 .76

0.08

0.9 1 1. 19
6.90 5.55
0.00 0.00

T ra ce
0. 17

Tr ace
0.41
1.33
0.01

0.12
0.80
8.9 0

Tr ace
0.68

2.32
Tra ce
1.72
0.50
0.89
0.74
0.02
0.1 0
1.10
0.30

0.10
1.31
1.32
0.00
1.31

2.34

1.92
0. 00
0.25
4.29

Tr ace
0.00

4.13
0.00
1.72
4.4 1
0.65
0.00
6.85
0.06

Trace
0.60

3.5 1
1. 31
0.00
11.94
Tra ce
1.5 3
0.62
3. 83
0.3 1
1.30

0.0 3

1939
1940

1941
1942
1943
1944
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
1962
1963
1984
1965

1966

Stallon No. 97.0- KEAMOKU Station No . 8S.0-HILO (A &F)

86. 15 86.88 113.00 89.59

2.15 2.23 2.90 2.30
6.95 9.49 7.93 11. 90
0. 00 0.00 0.03 0.00

6.23 6.72 1.54 3.46
2.24 0.95 1.84 2.01
0. 19 0.86 4.12 0.23
5.47 0.60 0.7:> 1.47
0.0 8 0.46 3.91 3.33

1.20 1.09 3.58 2.41
1.49 1.57 3.5 1 3.34
6.46 Dis continued

19"
31-"

0.401 7.53
0.45 3.48

0. 10 0.6 1
1.35 0,44
4.29 1.92
3.4 1 6.99
4.17 2.2 1
3.56 5.43
1.00 2.79
0.9 4 10.20
0.22 1.25
1.87 4.03
9.30 2.47
2.72 0.09
0.8 9 7.33
8.76 1.58
0.94 1.M
3.40 0.03
0.77 7.72
1.72 3.87

4.68
6.53 0.86

1.15 2.79
0.73 0.50
4.4 6 0.38
1.09 0.88
1048 0.94

1..91 1.60
1. 15 1.27
1.20 2.06
1.28 1. 14
4.98 1.62

0.89 1.65
1.87 2.16
0. 50 0.B9
0.86 2.00
2.60 4.32

1.41 1.30
7.07 6.28
0.00 0.00

0. 46 0.18 25.1:
1.16 0. 22 It t
0.0 0 0.76 U.oIl
0.05 4.88 2QJ
0.89 2. 15 It!
4.73 0,13 21••
0.81 1.82 15.('
0.58 0.42 IS}
2.07 0.00 11.il
0.08 1.56 11'
3.3 1 2.22 11.11
0.00 0.00 &)1
0,49 0.46 21.11
2.84 3.60 11'
2.92 6.28 28.11

1.02 1. 10 15.-
49.37 45.51 6'UJ

NOV. DEC. "'ill.

0.5 1
1.28

0.00
0.2 1
1.96
0.35
1.45

1.30
1.09
0.47
0.15
1.34
2.27
0.81
3.52
4.52
0.49

1.7 1
0.65
0.63
0.80
3.48

4.91
0.32
0.89
1.48
5.5 2

1.88
2.33
1.64
0.54
2.16
5,4 1
2.42
0040
0.91
2.05

1.31
5.90
0.00

1.94
0.20
0.0 7
1.19
0.1:l

4.04
0.3 1
1.50
0.12
0.25

0.81
0.05
0. 30
1.0 8
1.82
a,69

0.14
0.4 1
2.07
0. 10
0.97
2.20
1.53

0.65
2.00
0.68
0.04
0.28
0 .95
3.47
1.97
0.41
1.22
2. 35
3.38
0.97
0.40
2.82

1.60
1.02
0.9 4
0.8 9
0.93

1.02
1.44
0.78
0.6 5
0.82
1.94
1.63
0.70
0,77
1.3 1

1.25
5.03
0.00

1.37
0.29
0.00
0.62
0.04
0.78
1. 38
0.39
a.sa
0.53

0.24
0. 58
1.70
1.58
0.68

3.13

0.24 0.49
1.20 0.98

1.22 0.00
1.30 0.00
0.05 1.86
2.30 5.69
1.83 0.00

0.2 1 0.00
0.14 0.96
3.00 1.10
0.51 0.97
0. 16 0,54
0.62 0.67
0.47 0.92
0.93 4.49
1.54 0.20
0.60 1.19

2.55 0.3 3
0.26 0. 62
4. 10 0.70
0.92 2. 13
2.46 2.08
4.19 1.88
0.40 1.55
1.16 0.30
0.54 1.99
0.94 0. 21

0.57 1.64
1.64 8.47
0.40 3.H2
1.19 0.58
0.19 6.31

1. 10 2.33
0.15 0.46
0.52 2.25
0.95 0.91
1.56 0. 50

1.3 5 2.13
4.00 8.00
0. 00 0.00

0.18 1.80
1.10 0. 53
0.00 0.92
3.92 1.74
0,45 1.10

2.0 7 3.68
0.31 4.311
3.41 3.77
0.31 2.04
0.41 0.68

0.58 0. 08
0. 03

2.35 0.00
1.53 0.78
1.24 1.75

1.37 1.31

0.22 0.13
0.37 0.68

1.45 0.90
0.23 0.86
5.93 1.76
3.47 1.50
1.11 0.36

1.43 0.00
4.32 0.53
0. 11 0.76
1.08 0.2 !>
0. 10 0.09
1.4 5 0.12
0,41' 0.41
0.00 1.18

0.26
0.60 0.19
1.10 0.6B
0.7 9 0.20
1.33 0.67
1.13 0.25
0.21 0..75

1.99 0.21
1.4 2 1.99
0.3 6 O.OB
2.3 5 1.12
1.57 0.05

0.70 0.10
0.82 1.44
1.2 2 0.37
0.3 5 0. 16
1.90 0.9 1
2.94 3.23
1.11 0.60
4.81 0.18
0.54 1.73
2.11 0.5 1

1.60 0.82
8. 11 2.94
0.00 0.00

Stalion No. 106.0 - OLD DAIRY

2.44 0.90 2.66
0.31 0.35 0.42
0.84 1.39 0.05
1.40 1.87 0.66
2.44 0.55 0.12

2..67 1.72 0.78
1. :l7 1.03 T ra ce
0.23 0.83 1.58
0.53 0.73 0.00
2.01 3.48 0.13

1.28 1.31 0.98
1.22 0.7 4 0.22
4.95 2.39 1.35
0.04 4.50 0.39
4.62 1.92 1.02

0.00 1.14 0.27

2.58 8.95
0.56 2.24
4.20 4.95
1.58 2.34
3.34 1.38

2.76
o.ea 0.24
0.42 2.13
1.66 0.30
0. 39 1.72

1.31 o.eo
0.84 1.46
0.2 4 4.78
0.00 1.1 5
1.34 2.28
2.3 1 0.61

1.96 2.37 1.18
6. 45 8.95 5.13
0.00 0.00 0.00

2. 13 1.05 2.0 1
1.27 1.4.0 1.29

17. 18 7.39 2.56
0.83 0.30 3.36
0.91 0.53 0.14
0.26 3.32 0.76
2.72 1.51 2.31

0.74 4.27 7.3 1
1.93 1.01 2.36
7.62 5.78 8.54
0.86 2.85 1.05
0.42 1.27 1.09

0.52 2.27 0.77
4.46 4.08 1.43
2,70 8.41 5.83
1.20 2.52 4.67
1.25 2.94 1.78

lA2 0.91 1.26
Ul7 4.40 7.76
1.90 3.03 1.74
8.03 0.71 2.47
5,8 5 4.A8 2.07

0,03 1.27 6.40
7.11 2.43 0.96
4.4.2 3.47 2.21
4.21 2.30 4.60
2.09 4.42 0.94

9.01 4.04 2.69
5.24 3. 10 1.9""
1.88 1.99 3.02
2.69 3.82 4.21
1.25 4.13 1.91
2.40 0.98 1. 13
1.76 16.20 1.56
4.08 4.aO 3.46
5.21 6. 36 0.44
0.64 2.45 5.62

FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT.

88.49 80.5 1 60.36 56. 12 28.71 47,40 74.45 43.9 1 45. 71

2.00
7.35
0.00

1.05
7.1 9
0.26
0.50
.1.68

4.50
3.0 1
0.00
7.35
0.00

0.21
0.53
3.12
0.00
1.03

0.05

0,31
2.58
7. 95
0.45
0.7 9
5. 16
0.7 5

8.2 5
2.67
5.17
1.57
3.42
3.13
4.96
10.80
0.56
0,14

0.50
3. 12
0.54
6.49
5.29

0.38
1.90
1.39
0.73
2.91

2.74
3.40
4. 27
5.09
2.29

3.49
0.54
4.37
0.54
1.27

70. 16

JAN.

1909
1910

1911
1912
1913
1914
1915

1918
1917
1918
1919
1920

1921
1922
1923
1924
1925

1926
1927
1928
1929
1930

1931
1932
1933
1934
1935

1936
1937
1938
1939
1940

1941
1942
1943
1944
1945

1951
1952
1953
1954
1955
1956
1957
1958
1959
1960

1961
1982
1963
1984
1965
1966

Tota l

Mean
Max .
Min.

17.65
20. 12

23.59
44.14
14.96
27.22
32.13

20.60
22.62
15.2 1
24.52
23.0 1

28.45
21.83
24..58
24.06
35.02
12.98
22.25
39.86
16.19
26.76
21.43
18.00
28.43
16.69
25.93

34.36
17.24
21.97
17.20
20,44

43,02
22.87
16.57
21,63
23.-45

15.87

0.68 1.35
0.00 0.86

0.95 0.32
2.03 9.54
0.95 0.78
6.93 3.47
2.92 0.19

0.26 1.69
3.66 1.46
0. 15 0.06
0.8 1 0.28
2. 13 0.10

1.57 1.41
0..10 3.70
1. 12 0.58
0.98 1.40
2.35 1.22
0.9 4 0.00
1.9 3 4.91
0.37 0.86
0.33 2.69
1..88 1.39
1.22 3.78
5.02 0.66
4.55 0..00
0.59 2.70
7.86 0.77

2.16 2.18
2.09 0.14
0.10 2.8 1
0.3 7 4. 15
3.72 2.32

4.17 3.21
1.50 3.56
2.20 1. 26
3.76 2.04
0. 14 3.29

2.34 2.30
0.98

1.82 2.08
4.64 6.86
4. 12 5.05
3.8 1 0.51
1.0 3 1.41
0.47 5. 19
9. 14 5.40

1.70 3.57
2.10 1.27
0.00 0.40
2.37 1.77
1.77 7.06

2.35 2.94
0.35 1.55
0.20 3.08
0. 43 1.06
1. 14 0.65

1.83 4.39
4.57 3.24
0.36 2.54
0.73 0.52
1.79 0.8 1

0.62 7.28
2.82 0.39
2. 11 0.00
0. 03 1.44
1.79 0. 15

3.45 4.38
0.27 0.17
0.46 0.50
0.27 1.0 1
1.38 0.34

0.39 8.71
1.24 0,37
0.00 1. 51
2.07 1.99
0. 89 3.08

0.36 0.28
0.09 1.58

1.68 2.43 1.97 1.92 23.03
9.14 8.7 7 7.86 9.M 44.14
0.00 0.00 0.00 0.00 12.98

1. 25 1.60 0.45 0.39 14.30
0.10 0.00 0.32 0.50 10.13
3.00 3.20 1.6 5 1.4 3 28.04
0. 1:10 3.36 2.65 0.00 20..83

3.43 2.26 0.65 1.47 29.59
1.45 2.38 0.67 o.so 28.22
0.54 1.40 0.00 2.60 21,43
0. 26 0. 12 1.45 0.00 20.41
0.57 1.40 2.00 0. 00 15.10
2,42 5.90 0.21 0.00 11.13
2.&4 1.98 1.73 0.89 15.85
0.78 0.68 0.00 0.66 28.65
0.46 e.oo o.es 2.9' 15.8a
0.51 1.88 0.B9 0.29 17.82

0.30 1.30 0.33 2.95 19.07
5.03 1.2(1 1.50 1,38 21.86
2.62 0. 10 4.69 0.86 31.01
0.11 0.37 1.0 1 1. 11 13.54
1.82 0.00 7.07 0.98 31.65

65.56 94.69 74.83 75. 01 909 .45

1.10 0.70
0.04 0.90
1.11 8.00
0.42 4.50

0.78 3.40
3.58 5.60
1.70 5.15
1.80 0.17
0.45 4.63
0.57 1.15
1.92 1.25
1.05 1.8 7
0.59 0.27
0 .85 0.91

3.20 2.14
4.00 2.58
0.93 0.95
0.80 0.04
2.10 5.67

1.38 0.68
0. 15 0. 18
3..30 1.65
1.50 0.10

0.43 0.96
2.4 7 0.26
1.61 1.00
0.08 0.36
0.38 0.76

0.62 0.86
1.79 2.20
8. 11 1.4 6
0.7 :'> 1.2
2.60 1.20

0.10 0.1 6
1.23 0.20
1.95 1.07
0.00 2.94
2.32 0.20

1.01 2.92 0.00 0.00
0.81 0.26 0. 11 0.54
1.57 5.50 1.82 0.23
4.2 8 3.97 1.20 0.37
0.40 0.37 0. 25 5.04
1.05 0. 33 0.21 1.73
0. 13 0.00 2.28 2.86

4.24 0.64 1.89 1.44
1.86 0.38 0. 24 1.40
0.70 0.0 1 0.00 2. 20
7.17 2.06 1.03 4.41
1.63 0.93 0.03 0.82

0.08 0.64 0.00 1.86
2.59 0.46 0.19 2.95
4.20 0.99 0.13 5.66
0.74 0.43 0.25 0.35
1.94 3.74 0.25 1.85

0.38 0.19 1. 15 1.27
0.70 0.31 1.77 1.10
20. 19 0.66 0. 10 2.06
1.55 2.14 0.25 0.20
4..17 1.32 2.66 0.52
1.17 0.17 2.48 3. 13
0.99 0.18 1.30 1.39
2. 12 4.91 1.05 0.42
2.12 2.79 0.20 0,00
1.16 1.06 0. 13 3.54
2.36 4.00 0.19 0,42
0.76 0.00 0.8 1 0.36
2.28 0.39 0,00 0.23
2. 18 0.66 0.76 1,45
0.71 0.35 1.28 0.97

1. 38 0.08 3.35 3.72
2.68 0.96 0.40 5.12
1.7 1 1.76 1.67 1.06
2. 03 0.25 0.32 0.88
5.53 1.37 0.12 1.25

0. 50 0,72 0.54 0.55
1.90 0.84 0. 16 0.24

92.77 48.94 31.17 63 .511

2.38 1.25 0.80 1.63
20. 19 5.50 3.35 5.66
0. 08 0.00 0.00 0.00

Station No. 102.1 - PUU lAAU

1.07 5.29
2.03 0.92
2.34 0. 20
3.8 1 1l ..90
2.04i 0.8 0
0.67 1..04
2.50 0..00
2.85 2.30
4.43 2..20
1.92 3.22
1.00 2..36
3.42 0.4 8

2.95 0.50
0.55 3.65
2.82 0.65
5.52 6.13
6.08 2.46
0.77 0.55
1.58 0.63
6.75 0.68
3. 14 0.08
3.3 1 6.51
0.05 1.95
2.14 2.39
4.54 2.85
0.03 0.00
0.15 6.30
7.83 2.2 1
4.14 0.7 0
7.93 1.27
3.86 0.49
1.53 2.03

3.00 2.65 0.10 1.00
2.04 1.1 5 3.20 2.15
0.00 2.30 1.00 1.40
1. 30 1.00 3.60 1.00

3.7 0 7.43 4.96 0. 12
5.4 0 1.81 2.30 1.'10
3.37 1.37 1.08 1.6 1
3.32 4,10 3.62 5.13
0.80 0.10 3.16 0.85
0.00 0.00 0.00 0.00
0.00 0.00 1.15 0.40
4. 37 1. 12 5.80 2.75
0.00 6.3::1 1.8] .) .71'
0. 10 1.24 3.00 4.3 5

2. 17 2.26 1.06 3.10
0.38 o.ea 2.08 1.54
3.20 6.45 7.10 1.17
4.86 1.80 0.32 0.00
1.67 2.45 0.05 7.32

0.2 3 1.20
0.00 3.09

0.18 1.31
0.85 1.8 1
0.07 1.76
i . 17 3.96
4.93 2.38
0.00 0.00
0.86 2.36
3.12 3.-43
0.35 0.91
2.22 2.42
4.66 9.49
2.58 3.1 6
2.66 2,49
3. 12 3.0 5
3.35 0.58

0.40 1. 11
0.47 1.04i
4.70 0.59
0.27 4.29
0.79 1.63

3.38 2.20
0.00 0.7 2
3.63 2, 25
4.9 1 1.88
1.46 1.56

1.86 2.72
6.95 0.25
0.3 1 5.69
0.57 1.23
1.74 4.0 7

1932
1933
1934
1935

1936
1937
1938
1939
1940

1941
1942
1943
19H
1945
1941j
1947
1948
1949
1950

Mean
Max.
Min.

Tota l

1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935

1936
1937
1938
1939 I

1940

1941
1942
1943
1944
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
19112
1963

60 CLIMATOLOGY



JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. OEC. ANN.

Total 165.15 182.46 179.31 140.5 6 80.9 5 43.82 '12.58 102 .76 62.46 94.94 125.48 111.2 2 1419.46

Station No. 107.0 - POHAKULOA

23.33
46.49
24.08
11.06
13.10

21. 52
20.90
35.82
9.09
33.48
15. 18
19,02
12.65
35.01
23. 21

28.05
24.48
35.1 6
28.84
23.93
26.25
11.69
29.89
25.38
32.75
21.18

1.35 0.84
0.60 1.54
0.00 0.00
0,00
1.25 2. 10

0.20 6.50
0.90 7.40
5.20 0.80
1.20 1,95
6.06 3.94
1.10 1,60
2.88 Tra ce
0.5 0 1. 20
0.02 17.18
0.90 2. 17
2.89 0.05
0.20 104.5
0.52 3. 21
4.00 1.13
0.86 1.12
a. 1l 3.3 3
0.00 0.04
0.62 0.50
3.9l 3.60
2.59 3.43
2.53 1.83

7.20
5,40
0.00
2.00
0,40

1.85
0.40
0.40
0.25
0.20

2.00
2.75
0.24
0.00
0.80

3.91
7.74
4.04
2.50
1.09

4.30
0.29
0,46
0. 80
3.90

2.58

3.20
5. 10
0.06
0.20
0.10
0.11
2.0 U
1.60
0.00
0.5 5

0.00
0.00
0.20
0.31
0.57

0.26
0.71
0.55
1. 12
0.68
1,05
0. 95
0.17
0.42
1.26
2,42

2.U
0.20
0. 10
0.26
0. 35

0.10
1.60
0. 00
0.00
5.00
0.50
0.00
0.60
2.03
0.B8

6.13
0.95
1,24
4.01
0.30
0.41
0.05
0.09
1.50
0.3 ]

1. 22

l . 10 4,20 0.00
0. 13 1.00 0. 32
7.20 0.04 0.94
0. 15 0.00 0.00
0.35 0.15 0.00
1,00 0. 15 0.85
1.4 0 0.00 0.20
0.20 0.40 0.36
0. 25 0.10 0.00
0.80 0.00 0.10
0.16 0. ]9 0.25
4.,03 0.01 1,64
0.3 6 0. 50 0.00
4, 15 0.10 1.10
0.70 0.20 0,48

1.60 0.00 1.59
3.20 1. 27 2.03
1.06 1.65 12.60
1. 17 0.70 0.85
1.46 1,20 0.50

0.08 0.82
1.66 0. 21 0.20
5.45 1.40 2.20
3.0 0 0.31 1.3 3
8.00 0. 50 0.50
2.00 0. 15 1.23

1.20 1.02 0.00 0. 11
0.1 3 2.20 25.87 4.00
0.44 4.00 '1. 10 4.20
0,00 5.40 2.25 0.40
0.60 0.00 1,40 7.00

1.50 8.00 0.00 1,20
1.40 2.40 2.20 1,00
6.60 8.00 5. 40 3.20
4.80 0.24 0.15 0. 15
1.46 0.65 2.98 11.1 5

3.20 2.40 2.60 0.58
3.60 0.90 3.20 0,00
0.12 3. 10 5. 13 0.70
] .95 1.30 5.28 0.40
3.90 9.10 2.60 0.9'1

1.85 6. 16 l AO 2. ]5
1.30 1.52 2.06 2.05
0.43 0.87 2.87 0. 12
4.46 0.50 0.65 1.16
0.76 9.12 5 ,35 1.09

0. 19 1.50 1.65 6.29
:l.20 1. 13 4.32 0.64
4,62 1.03 4.90 7.95
0.69 0.62 8.83 0.36
2.00 2.00 4.0 6 4.20

0.71 3.70 0.85 1.96

JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

1941
1942
1943
1944
1945
1946
1941
1948
1949
1950

1951
1952
1953
1954
1955

1956
1951
1958
1959
1960

1961
1962
1983
1964
1965
1966

33.07
25.93
30.98
17.17
45,26

29. 18
:l3.38
14.19
36.84
27,93

41.32
28.21
49.64
34.32
37.09

27.30
49.64
9.49

3.29
12.21
0.03

2.78 9.31
3.08 4.96
4.75 1.66
3.77 1.66
5.92 9.64
1,07 2.15
1.64 0.7 5
0.74 I ,M
0.17 12.21
1.35 2.35

2.50 3.9 3
1.71 4.5 3
1.57 4.78
2.58 4.04
1.12 1.48

2,4 1
9.30
0.10

1.38
0,98
1.10
I.U
0.76

4.36
2.15
0.93
0.39
0.76
4.88
3. '14
5.78
3.62
1.14

1.83
5.18
0.00

1.20
3,47
0.04

0,61
2.83
1.31
0.43
0,78

1.43
0.44
0.1 8
0, 15
0.70

0. 92
0.91
2.01
1.43
2.54

1.47
1.19
0.71
0.28
6.93

3.33
2, 11
0.53
2,62
1,13

3,59
4,31
8,63
4.8 5
1.50

1.98
8.63
0.00

lAO
9.85
0.05

1.25
1.12
1.15
1,03
2. 24

0.64
2.01
0.83
1.38
1.01

3.56
1,53
9.85
1.13
0.42

1,14
0.56
0.63
1.39
0.94
1.17
1.07
0.71
1.82
1.28

1.25
1.24
2.84
0.65
1.32

0.97
3.23
0.00

1.01
1.2 3
1.30
0.88
0.80

1.52
2.64
1.'53
3.1 8
1.34
2.76
2.22
1.61
2.4 9
3.58

1.56
5.93
0.00

0,2 3 0.91
2,6 2 2.31
3,24 2.78
0,51 0.43
3.61 10, 18

7.12 1.54
2.48 0.58
3.33 1.64
6.02 2.89
4. 24 0.39

2.38 4. 38
2.63 2.81
7.07 1.33
1,03 2.5-4
6.39 1.80

0.40

3.45 2.65
16.20 10. 18
0.23 0. 14

Mean 3.12 3.51
Max, 10,80 11. 18
Min. 0, 16 0.03

1946 6.79 6.19
1947 2.75 2, 30
1948 8.27 4.08
1949 3.99 2,28
1950 1.81 1.61
1951 1.G3 3.22
1952 5.63 1,88
1953 -0.23 2.37
1954 3.44 2,57
1955 3.68 9.70
1956 4.08 7.09
1957 0.76 1.82
1958 2.'16 1,35
1959 1.87 2. 11
1960 0.16 15,64
1961 0.'15
1862 Discontinued

Total 4l .33 43.:l6 29.61 32,64 18.48 28.43 37.80 32.99 28.97 31.41 56.18 439.11

57.62 32 .50 15.53 37.01 68. 10 33.67 43.51 67.55 66.00 633. 23

48.49
47.33
16.4 3

25,35
46.49
9.09

51.68
102.40
IG.43

49.10
'13. 13
34.40
41. 30
102.40
43.35
12.63
20.62
98 ,95
24.02
28.73

60.68
53.37
11.99
64.93
44.25
31,64
49.15
53.13
96, 30
12 .18

37.61
36.53
33.38
52.14
55.11

17 .75
61.51
48.0G
43.63
52.24
69.4 3
14.4 5
42.69
22.76
39. 13

64.70
51. 11
5'1.52
26. 33
14 .29

33.24
37.39
19.45
65. 10
39, 11

43.84
52.05
76.87

1.89 2.92
6. 12 20.34
0.00 0.00

1.00 13.35
0. 15 18.51

3.90 5.07
4.20 1.2 0
15.90 13.60
17.80 8.70
8.00 3.05

5.30 24.00
3.60 z.ao
7.30 26.74
0.00 2.76
5.46 5.75

29.80 6.29
5.04 0.21
3.03 11.0 8
24.51 2.65
2.74 0.71

9.26 1.11
4.39 5.8 5
8 ,14 11.55
21.34 21.00
20.02 ' ] .92

0.4 8 2. 10
2.60 2.42
14.70 0. 52
3.43 1.50
2.30 3.01

4. 22 31.78
4.22 1.70
2.06 2.80
1.36 1.35
6,86 3.9 1

3.61 5.86
0.45 3.20
0.93 0.20
0.42 2.80
2.69 1.6 5

4.64 27.86
3.60 13.65
6.26 4.85
9.09 3,30
8.70 21. 16
3.90 2.62
4.66 0.5 5
1,66 1.70
0. 15 30.68
2.29 1.42

3.95 1.01
0.24 14.89
2,75 8.5 1
7.05 17.51
2.65 1.95
9.01 3.40
0.24 0.6 1

2. 17
8,05
0.00

2.95 5.97 1.82
10.55 29,80 31.18
0.01 0.00 0.20

0.99
5.10
0.00

1.56
5.53
0.01

0.08 0.97
0.25 3.18

3.12 1.55
0. 20 0.30
DAD 3.40
7.40 4..80
2.10 6.30

1.18 0.25
1.42 1.30
0.62 1.80
0.01 0.60
0.80 1.80

0.17 4.32
4.53 0.16
2.99 3.33
0.06 10.55
1.59 2.25

1.48 3.80
5.53 1.33
1.88 1.60
0. 27 0.58
1.93 3.37
2.85 3.75
0.18 0.01
0.17 1.16
3.55 2.60
2.80 5.83
2.95 1,80
0.50 2.73
0.20 2.61
0.98 0.90
2. 40 1.38
2.58 9,44
3.80 1.65
0.98 0,4 1
0.50 2.75
1.10 3.40
0.90 1.85
1.4.6 2.45
3.50 7. 56
0. 80 1.21
0.50 0.60

2. 10 4.04
0.38 6.53
0.18 0.54
1.13 0.21
0.84 0.89

0. 21 5.09
1.20 8.80
0. 87 10.07
1.54
1.94 1.09

0.12 5.10
0. 39 0.86

1.77
9.40
0,00

1.16
2.20
0.00

0.86 0.71
0.3 :l 1.75

0.00 3.35
0.90 0. 30
0.20 1.00
14.00 17.10
1.40 0.80

0.75 0.00
0.50 0.00
4.90 5.6 2
0. ]8 0.88
0.20 1.00

0.59 0.78
0.86 0.90
1.00 11.40
0.9:l 0.30
1.70 5.08

2.40 2.22
0.74 3.09
7.79 0.40
0.71 6.19
1.43 5.02

7.8 2 0.4 5
0.52 0.86
0.55 0.28
1.74 0.83
2.30 0.6 2

1.60 3. 15
2. 50 11.10
1.00 2.56
2.84 0.54
1.72 19.69

0.69 5.07
2.06 0.65
1.95 2.3&
1.07 0.96
0.22 0.92

1.11 0.38
0.75 2.04.
0.80 DAD
0,46 0.21
2.50 8.06
1.43 2.3 9
2.61 0.45
0.3 5 1.15
1.0 5 :l.36
0.29 1.29

1.22 8.58
1.59 2.50
14.76 11.93
0.74 4.52
0.73 0.92

2.25 0. 13
0.1 8 0. 15

1.92 3.17
14.76 19.69
0.00 0.00

0. 51
4.20
0,00

i.os
13.14
0.00

1.80
8.00
0.00

0.40 0.3 1
0.98 1.08

4.90 3.62
0.80 0.80
4.10 1.30
5. 10 4.90
2.40 1.80
22. 10 0.00
0.80 0.00
4.01 3.72
3.37 0,3 1
0.21 0.0 8
0.65 0.0 0
0.83 0. 18
0.61 0.31
1.39 0.23
0.64 0.54
0.35 1.29
0.40 0.59
4.46 0.3 1
3.02 0.21
0.97 1.15

4.5 2 0.10
0.47 0.85
0.61 0.00
7.44 1.95
2.35 0.40

4. 12 1.45
5.4 0 1. 18
4.86 0. 94
0.85 0.3 9
1.36 0.37
10. 52 13.14
1.61 1.24
8.0 1 0.48
0.45 1.60
2.35 DAD

1.09 0.48
3.3 8 0, 33
1. 10 0.5 5
1.00 1.30
0.69 0.22

0.41 1.01
5.41 0. 11
2.56 0.35
6.95 0.46
0.57 0.61

2.21 1.60
2.88 0.76
3.89 0.44
3. 13 0.00
1.75 0.73
0.41 0.39
1.20 0.24
DtAconl t nued

Station No. 114.0 - HOPE A

Station No. 115.0 - STONE CORRAL

5.21 2.89
19.55 22. 10
0.00 0. 21

3,14 3.99 2.54
9. 12 25.81 11.15
0.00 0.00 0.00

5.32 6.06 7.36
17. 39 20.00 46.50
0.00 0, 10 0. 10

4.90
9.00 4,98 0.85 8.05

11.80 20.00 9.36 5.86
1.00 7.20 13.70 3.80
1.10 0.10 0.10 0. 10
14.80 0.8u 0.30 4.70
2.20 7.80 3.50 3.40
6.70 2.40 7.95 0.00
0.00 2.20 3,80 4.20
11.20 12.35 10.53 10. 10
4.64 2.40 8,06 0.81
3.21 1.00 5.29 3.93

9. 12 0.71 6.90 1.35
9,64 10.92 18.09 1.35
16.09 3,21 9.97 2.91
1,9:l 4,99 6.91 10,50
6.22 2.11 12.87 5.80

1. 14 4.25 0.57 3.91
8.0 1 1.36 5.48 12.38
2,40 3.51 10,56 0. 53
17.39 14.92 4.81 5.80
4,09 9,47 10.36 10.45

0.28 1.30 1.35 12.61
4.57 17.68 2.95 2.82
2. 10 1048 8.74 3.01
0.42 12.25 5.35 11.08
5.65 7.20 16.45 6.80

4.43 4.05 6.65 u. ss
9.71 13.73 6.05 2.69
9. 12 7.21 11.90
13.52 4.50 5.57 10.83
1.27 5.03 5.71 2.54
9,01 5.28 3.82 0.4 1
1.62 5,03 46.50 6.64
3.32 8.65 8.35 1.05
1,12 6.99 2.75 1.35
2.75 0.87 7. 18 9.60

9.38 13.35 1.75 1.91
4.87 5.0 1 8.90 4.77
11.42 5.53 9.19 6.34
3.42 0.91 2.20 2.43
2.20 1.16 13.41 15.03
3.34. 5.50 5.20 1.30
5.20 3.30 6.76 1.31
0.35 3.95 5. 10 1.56
3.50 1.84 9.77 7.00
6.25 18.00 6. 15 0.45

1.86 10.14 3.33 4.04
0.68 9.41 4.2'1 4.83
5.37 3.94 8. 16 0. 18
5.68 4. 35 4.30 3.09
0.91 19.07 12.73 4.02

1.59 3.80 0.32 19.55
1.54 2.40 8 , 14 0.48
5.23 1.39 3.30 5.95

Total 19,87 106.77 135.56 86.36 61.2 5 17.36 39,41 60. 11 33.67 73 .92 66. 05 102.35 861. 87

Tota l 287 .35 326. 97 397.65 289.71 156.22 56 .98 103.8 1 171. 39 84.01 156.25 322.63 422. 43 268'1.32

Mean
Max .
Min.

Mean 2.35
Max, 8.00
Mln. 0.00

1909
1910

1911
1912
1913
1914
1915

1916
1917
1918
1919
1920

1921
1922
1923
1924
1925
1926
1927
1928
1929
1930

1931
1932
1933
1934
1935

1936
1937
1938
1939
1940

1941
1942
1943
1944
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
1962
1963

26.08

22.90
17.95
30.26
22.90
14.50

20.05
24. 32
30 .74
18.30
29.4 3
40.36
21. 21
16.53
32.61
15.32
3a.53
31.6 5
25.0 3

30.18
6. 70
39.8 5
28.43
21.78

27.63

25.33
39.85
6. 10

15.81
19.35
9.95
10.90
20.57
19.30
12. 16
7.54
27,44
10. 37
21.58
8.16
15.67
21.46
13.55
8.57
19.66
10.16

18.07
17.13
10.8 1
15.29
9.63

13.08
8.04
26.9 0
16,00
19.28

14.14

15. 14
27.44
8.04

0.20 0.00
3,20 0.00
0.00 0,70
1.30 2.50
0,00 0.30
1.09 3.00
1.40 1.50

0.00 7.20
1.30 7.60
8.4 1 3.99
1.43 4.78
4.10 1.95

1.86 1.24
4.2 1 0.00
1.42 1.18
0.80 13.70
1.11 4.20
4. 99 1.82
1.63 4.02
J.(i9 1.71
1.70
3.61 2.34

73n 11. 14
0.00 0.2 3
0.90 0.00
6.00 1.90
2.4 0 1.00

4,83 8.00

2.41 3.19
8,4 1 11. 14
0.00 0.00

0.00 1.20
1.20 0.00
0.90 0.00
0.00 0.00
1.30 0.60
0.1 0 0.00
0.00 2.80
0.35 0.25

0.17 22.45
0.66 0.92
3.91 0.62
0.68 1.00
2,99 1.33
0.2 6 0.72
2.96 0.00
0.34 0.84
0. 15 7.28
0.20 1.40

1.59 1.B9
0.96 2,64
0.09 1.31
1.43 0,1 8
0.45 1.98
3.84 2.65
0.00 0.02
0.76 0.00
1.76 3.00
1.56 0.00

2.82 1. 10

1.55
5.40
0.00

1.00 1.08 1.94
3.6 5 3.91 22.45
0.00 0.00 0.00

0.2 0 0.00
1.21 2.75

7.80 5.40
2.30 2,00
0.30 0.00
0.20 2.20
0.50 0.50

0.00 1.50
3.20 2.20
1.24 1.45
0.00 1.44
1.1 5 0.5 1
0.50 2.46
0.00 0.62
0.00 0.16
1.53 0.07
0.00 0.50
0.46 2.3 9
3.68 1.64
7.42 2.6 5
1.52 1.70
2.40 0.67

0.27 3.73
0.31 0.00
0. 15 1.50
0.8 5 1,50
0.55 0.92

3.29 3.05

0.42 0.50
0.00 0.00
0.10 0.8 5

3.40 3.65
8. 00 0.24
2.40 0,00
0.00 1.00
0.84 0.2 0
0.06 0.00
1.4 1 0.60
0.67 2.37
0.00 2.38
0.75 0.68
0.3 1 2.97
0,00 2.06
0.00 0.00
0.69 0.34.
0.05 0,65

1.04 1.90
3.44 0.90
0.4.1 0.97
1.30 1.48
0.96 0.58

0.91 1.60
1.73 0.00
2.65 0.65
0. 10 0.12
0.08 0.77

1. 27 0.91

0,60 11.15

2, 10 2.30
0.50 1. 35
5.25 0.60
0.00 0.00
0.00 0.20
0,50 0.70
1.90 4.00
0.77 1.17
0.00 0.22
1.65 2.30

0.45 4.44
0.78 0.00
0.00 1.19
1.85 4.53
0.07 0.00

1.02 8.06
1.78 11.39
6.46
1.78 1.84
0.00 0.10

0.53 0.2 1
0.00 0.00
4.02 1.00
1.43 1. 15
0.4.8 0.40

3.09 2.00

1.37 2.62 1.25
6.46 11.75 7.80
0.00 0.00 0,00

0.00
4.10
0.70
1.40
1. 10
0.00
0.60
0.00
0.24
0.24
0.00
0.80
0.00
0.00
0.0 0
0.00

0.44
0.46
0.12
0.23
l .05

0.00
1.09
1.00
1. 10
0.95

0.0 3

0.00

0.50
0.40
4.90
1.35
0.00
0.00
0.20
0.23
0. 55
1. 10

0.85
0.00
0.34
1.13
0.08
1.48
0.78

0.31
1.67
1,18
0.98
4.02
4.20
4.85
1.20

3.00 2.00 0.00 1.40 1.40
2.00 3.00 0.00 0.00 0.7 5
0.10 0.00 0.00 0.50 3.80
0.00 0.40 2.20 0.65 0.60
LaO 0.00 7.00 0,10 0.01
1.10 5.20 0.60 2.20 0.00
0.2 0 1.20 1.62 0.00 0. 10
0. 10 0.60 0.90 0.60 0.70
1.10 0.00 0,29 0.91 0,77
1.11 0.88 0.01 1.93 1,11
0.65 0.34 0.31 0.94 2.67
0.00 0.00 0047 0.00 0,25
3.42 0.05 0.00 0.29 2.09

0.28 0.19 0.46 0.18 2.96
0.00 0.3 1 0.00 0.20 0.00
0,00 0. 12 0.11 0.0 2 0.69
1.10 1.80 0.99 1.43 2,38
0.60 0.05 0.00 1.00 0.84
o.u 1.25 0.00 0.79 2.86
0.26 0.64 0.17 0.44 4,12
0.00 0.14. 0.00 5.0 1 1.18
0.72 0.00 0.00 0. 18 3.20
1.46 1.64 0.09 0.00 0.40
0.49 0,71 0.00 0.63 0.70
1.03 0.48 0.23 0.19 0.0 2
6.00 2.92 1.40 4.15 0.66
0.00 1.93 0.00 2.02 0.34
3.25 6.19 1.00 0.37 0.44

0.53 0.60 0.03 2.30 2.05

Station No. 111.0 - HALEPOHAKU

1.02 1.13 0.64 0.98 1.30 1.14
6.00 6.19 7.00 5.01 4.12 8.00
0.00 0.00 0.00 0.00 0.00 0.00

2.13 1.2 5 0.60
17. 15 4.90 4.10
0.00 0.00 o.oo

0.2 1
0.00
1.00
1.80
0. 10
4.00
2.10
1.70
1.64
0.00
5.14
0.12
0.00
0.70
1. 90
0.64
2. 19
1. 28

Trace
2.20
5.30
1.34
0.47
17.15
0.50
4.55
0.99

2.00
3.00
3.00
0.00
2.18
3.20
1.60
2.80

0.00
0.88
3.92
0.14
0.34
8.6 6
2.23
3.2 7
1.46
1.20

1.04
0.00
1.48
0.09
1.49

0.77
1.74
3.64
4.80
1.82

0.34

1.97
8.6 6
0.00

3,70

0.00
5.30
4,90
0.95
5.80
1,40
1.76
4.82
0.95
3. 55
14.49
5.13
5,07
5.48
1. 55
1.16
o.u
3.63
0. 22
3,24

1.03
2.31
5. 19
6.70
2.25

0.7 5

3.3 3
14.49
0.00

57.0 '1

1,99 1.90
4.:l0 5.20
0,70 0.00

0.00 0.00
0.00 0. 10
3.40 1.10
0.00 3.64
0.00 0.20
0.69 1.00
0.52 0.Z8
1.70 3.48
3.45 0.4.1
1.28 2.45
1.48 2.99
5.58 0,21
0.00 3.18
0.16 1.88
0.37 3,80

4.10 1.50
1.43 0.93
0.00 0.22
5.24 1.47
0.04 0.54
0.11 0.67
0.31 0.29
3.48 0.60
0.50 0.83
1.60 2.20

0.00 2. 19

:.:! .60 0.00
0.00 0.00
0.00 0.60
6.90 3.90
0.00 12.91
0.10 0.50

0.75 5.30
0.40 0.06
3.07 3. U
1. 56 1.13
3.01 4.87

3.68 9.61
9.8 1 0.66
0.00 5.81
1.02
0.90 6. 21
8.55 1.35
3.55 1.33
0.00 1.3 5
6.93 3.33
0.24 3.45
0.65 2. 19
0.73 0.52
40.53 0.39
0.10 2.40
0.98 2.65

0.00 0.40

64.81 80. 15

2,40 3.08
9.81 12.91
0.00 0.00

1.46 1.49
5.58 5.20
0.00 0.00

Total

1938
1939
1940

1941
194:l
1943
1944
1945

1946
1947
1948
1949
1950
1951
1952
1953
1954
1955

19'"
1957
1958
1959
1960

1961
1962
1963
1964
1965

1966

1939
1940
1941
1942
1943
1944
1945
1946
1941
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
1962
1963
1964
1965

1966

Mean
total(.
Mi ll.

M' an
Max.
Min.

1932
1933
1934
1935

1936
1937
1938
1939
1940

3.20
2.21
2.35

3.80
5.20
5. 10
8.00
0.00

2.10
2.80
1.2 0
2.61
8.60
1.80
4.74
0.20

2.20
3.00
7.20

3.00
3.40
2. 10
5.50
6.00

Station No. 113.0- PUU MALI

2.18 0.75 0.00 0.00 0.00 0.00
6.10 3.00 0. 60 2.03 1.43 2.00
1,00 0.7 3 0.00 2.05 1.00 1.77

5.00 0.0 0 0.00 0.75 1.00 1.80
4.00 2.63 0.20 1.25 9.40 1.40
2.80 1.00 2.00 0.00 2.60 0.0 1
1.46 0. 25 0.05 0.80 0.00 0.18
0. 20 0.20 0.00 1.90 8.80 2.20

0.20
1.60
8. 05

2.00
1.05
3.00
2,00
0.4 6

1.82 2.70
5.40 0.00
1.00 L.40
3.00 0.00

2.00 l O.34
0.95 2.20
0.00 0.80
0.87 0.00
4.l0 0.40

16.03
21. 17
34.35

42.3 6
40.28
21.0 1
23.85
24,56

1902
to
1913
1914
1915

1916
1917
1918
1919
1920

0.60 3. 10

5.04 2.02
0.00 3.10
7. 10 12.80
1.80 1.60
2. 10 0.44

1,20 a.so
5040 0.00
4. 11 3.81
8.66 16.42
5.00 0.6 2
4.86 1.50

23.75
1.00 0.'10
16.69 0.58
6.42 0.00
2.41 1.4 5
U i2 0.00
0. 12 0.00

8. 10
1. 10
0.00
0.00
3.60
0.0 0
0.00

10.50
0.50

0.82
0.00
5.00
0.46
1.25

4, 10
4.90

0.25
0,4 0
0.80
0.00
0.12

3.00
2.20

0.60
2.26
0.60
0.10
1.02

11.40
6.48

4.30
3.92
5.78
0.00
0.30

5. 30
2. 39

16.65
1.10
19. 15
1.03
5.36

66.15
27.11

52. 35
25.7Z
83.77
12.23
17.01
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Tota l 223. 05 356,92 231.90 132.35 40.42 88.82 111.31 105.27 160,92 249.06 314. 1R 23:J4.7H

Total 187.29 214.25 260.80 176.70 89. 15 26.43 66.2 7 126,47 73. 47 115.40 216.9 3 250.3 3 1809.42

stanenNo. 117.0- HAlEPIULA

80,1':

65,11
19,30
6••
49.61
52,Si

60.41
18U
68,l1
76.51
6UI

5' Y
19.61
72,;1
66.11
83.11
101,51

6tU
155.!!
67.3f

111.1l
38::1

90.1'1
8Ui

98,41
17,.

4G.ll

81.C
120.11
101.94

57.&2
60.tO
93.11
86.'
134.83
131,75
86.12
16.Y

111.10
127'-
80,BI
34.4'
5' .Y
81.4G
74,Y
93.S'
4S.n

58.51
1Z.Zi3'_
87.85
56.Y
68.51
90.n
95.05

'IS.D'
85.DG
24.'1
44.11
14.1G
9\.53
61.1»

619.60 5648.1'

11.23 76.46
48.07 182.5'
0.00 19,:JIl

1,14 19,67 25,25
3.00 7.90 · 0.33
1.48 1.76 5.35
0.67 5,12 5,11
0.77 1.21 5.24
15.45 1,54 0.00
5.96 10.25 5.74
2,8 7 11, 14 10.86
5,68 10.86 35.24
5.05 11.89 0.00
0,86 3,85 4.37
1.94 6,06 3.44

4,44 2.32 24.37
5.34 1.33 0.00
2.42 14,34 25, 11
3.55 1.36 15.24
4.24 9,50 14,28

3.39 4.72 5.71
4,55 6.53 1.51
0.30 22.03 17.20
7.06 26,61 9.12
10.24 11.35 5.08
0.57 1 ,B4 3-4 .55
1.45 5,93 4.01
2.47 10,40 37.81
1.67 0,46 5.66
2.98 10. 26 6.95

4.65 41.78 11.02
0.59 9. 15 0.15
6.53 5.BS 26,7 7
15.44 40,82 2.60
3.62 2,85 0,78
6.02 12.11 1,19
2.33 5.65 5.16
1.43 16.28 17.25
0.39 28.03 31.60
2,4 1 16.16 5.98

4.02 1.50 13,80
0.33 3, 76 6.53
1. 32 17,43 2. 13
3.89 6.52 5.01
6.53 5,30 4.96
6.80 8.84 48,07
5.04 10.23 5.43
3.76 3.48 6.49
3.29 5.6 1 0.78
4.77 9.28 5. 13
17.11 1.76 8, 12
4.69 3.94 4. 15
0.57 2.77 2,6 1
5.10 1.42 4.98
4.77 3,42 9,85

3.40 7.36 36.25
3,67 4.91 20,72
10.59 6.98 12,74
1.83 13.71 7,77
2.03 10.10 26.19

5.71 9.49 5.90
11.32 10.83 2.45
0.82 4.47 1.86
0.62 0.29 35.60
0.71 3.35 1.87

6,58 2.71 2.64
9.66 4.52 25.63
16.67 4.39 9.58
1.24 10.88 24.48
1.02 6.66 2.32
5.02 20.05 14. 04
0.99 0.9 1 2.3 1
0.49 4. 19 2.55
9.46 11.80 13. 32
4.17 10.09 14.46
5,59 4.36 15.61

7.00 3.50 11.20 3.80
0.2 0 0.00 6.40 17. 10
0.00 0.80 2.60 2,70
0.60 0.20 5.00 18.00
0.0 5 0.15 (l.00 0,05
0. 10 0.10 0. 50 0.80

0.00 2.40 15,40 2.75
7.91 0040 5.98 0.00
4.18 2.50 0.64 15.67
0.70 12.94 15.00 1.00
2.3(; 2.3 1 3.03 0,05
3.57 2.14 4.77 1.90
8.6 5 0.51 2.37 7,7 8
2.89 1.27 4,13 6.2 2
0.3 0 2.05 19.66 6.40
6.02 4.12 5.48 1.62

6. 11 4.75 1.30 3.40
1.35 0.53 3.05 3.79
0.05 1.0 1 8. 27 0.42
4.23 1.22 3.82 3.80
2.35 6.08 3.29 0,50

l. n9 6.85 10.24
1.31 2.39 3.74 2. ElO
0. 19 3.13 8.80
0.40 0.15 2.73 0.00
3.30 4.00 4.65 0.30

0.46
2.27

0.13
0.50
0.5 1
0.00
0.00
0.00
2.52
1.50
6,4 2

1,13
4,55
7.&6
1.61
2.22
3.77
1.47
1.36
12.81
3.33
0.25
0.'0
0.71
0,49
2.40

0.47
10.50
4.67
0.67
2.82
2.40
7.30
2.80
0.32
3.36
5,76
1.23
0.99
5.51
4.2 6
3.48
1.44
0.10
0.75
2.49
3.41
5,58
1. 17
0.55
2.28
0.99
1.66
7.33
1.10
1.15

1.48
0.62
0.30
2.00
1.23

0.30
1.46
1.81
1. 12
3.23

1.02
0.54
4.26
2.58
1.07

3,40

2.61 4.35 8.89
18.94 17.71 41.78
0.00 0.30 0.29

0.74
10.45

6.99
0.8 0
0.64
0.45
1.30

0.07
9.68
0.72
1.30
3.9 1
i.a i
25.29
3.32
0.62
3.05
3.69
1.42
2.35
24.03
0.98
2.7 3
0.00
9.94
1.09
1.89

1.87
1,44
8.22
0.96
9.30
4.49
2.52
0.52
4,70
9.80
2.58
1.44
1.02
1.9 1
1.99

6.23
17.07
2,['
0,73
24.24

8.06
2,83
4. 06
1.92
2.12
0. 15
4.16
0.88
0,45
7.46

4. 02
0.56
1.Bl
4.10
2,44

10.64
14.03
15.13
7.31
1.15

0.30
0.15
0.60
1.98
1.14
1,67

1.40
2,66

2.07
0.23
0.68
1.20
1.58
0.00
0.06
7.22
1.44
4.55
4.2a
5.75
0.33
2.27
1.50
2,53
0.67
0.00
20.51
2.26

0.69
0.25
9.46
0.36
0.55

0.00
0.55
2.26
1.87
2.75

2.31
2. 13
11.79
0.90
3.16
11.63
2.00
1.43
2,40
4.60
3.90
6.25
1.23
3,76
2.17
1,92
2.43
4.40
0.62
0.2 1

1.68
1.18
1,74
0.92
3.95
3,31
3.01
0,46
3.21
0,64

2. 19
2.10
12.26
1.68
2.36
2,67
0.35
6.14
1.87
0,44

1.88

0.80 0.00 0.00
0.00 0.00 0.50
0, 00 0.00 0.00
0.00 11,40 6.40
0.00 0.00 1.00
0.00 0.00 1.40
0.00 0.20 0.06
0.00 0.55 3.4 1
0.09 1. 15 13.31
0.13 0. 13 1.00
1.47 0,72 5.63
1.43 1.60 8,05
0.20 1.04 4.28
0. 30 12,76 O.G2
0.01 1,76 4.20
5.64 l .23 16,70

0.66 9.02 3.98
n.50 0.90 0.78
O.W 0.00 0, 10
1.68 0.78 1.63
0.10 3. iO 0.33

0.27 0.52 6,78
0,43 4.22 12.52
1.74 DAD 0, 08
0.35 2.99 0,00
0.00 1,14 28,51

0. 15
0.33

0.57
0.00
2.68
0.53
1.92

0.00
4.88
1.03
0.00
1,68

0.35
0.67
0.00
0.95
3.27

3.24
0. 11
2.66
6.23
5.21
1.30
0.46
6,33
0.00
0.16

0.00
0.00
0.65
0.51
1.15

3.20
0.79
0.37
0.56
1.87
0.93
1.33
0. 73
1.09
0.84

3.31
3.01
1.50
0,98
0.75

19. 03
1.54
0.86
0,75
0.75

0,44
0.4 3
0.30
0.99
0.31

1.90
0.31
0.5 1
0.78
0,49

3.96
1.04
0.97
0.26
0.85
0.9 1
0.11
0,83
0.53
1.52

0.4 5

1,50 2,81 4.42
19.0 3 20.51 25.29
0,00 0.00 0.00

Station No.118.0- UMIKOA

0.00
0.08
2, 16
0, 13
1,80
5.72
3,44

0.00
7.08
0.10
0.79
2,94

4.99
2. 12
1.79
1.50
6.64
9.49
1.93
5.46
16,29
12.58
36.51
3.99
7.85
5,20
0, 16

0,81
1.02
1.04
0. 74
1.31
0,64
1.4 3
6.76
3.11
2.56

5.30
3.15
1.51
16. 11
2.82

10.43
11.03
10.42
1.70
2.30
15,20
3.50
6.67
0.72
3.67

1.30
6.24
1.98
0.93
1.93
0.30
10.73
5.46
8.8 1
1.39

3.88
2.26
5.81
4.01
1,85

1.31
1.32
3.74
5.25
4, 13

1.90

1.64
16.70
6,61
1.38
3.43
14,00
6.97
2.90
22.17
5.03
21.24
9.36

3.08
14.29
2.45
12.29
11.40
11.74
13.15
3.45
7.41
6.29
2.80
1.36
30,44
2. 16
5.52

2.05
3.40
13. 81
14.40
13.61

5.06
17.23
1.02
9.78
19.08
14,64
5.96
4.11
18.69
17.04

25.13
3.3 1
21.46
18.98
3.50

0.56
9.94
12,36
4.37
7,75

4.35
6.3 1
9.'2
5.01
30.32

1.97
3.72
2.3'
11.49
1.91
7.79
6.46
1. 13
10.20
7,71

30.10
1. 16
10,76
2.07
8,18

10.75

0.41 1.60 1.60 4.00 0,00
6,40 0.80 4,20 0.00 19.80
0.30 0.00 9.70 2.00 4,90
11.40 19.40 7,50 13.20 3.00
0.30 0.00 4.00 0.20 0.20
1.00 0.40 8.20 1.00 0.00
11.00 0.00 2.60 1.80 0.40
4.02 2.20 14.16 3.71 0.32
15.70 2.34 14,72 5.06 0.72
0.40 3.8 1 2.02 6.33 1,63
5. 10 0.50 11.36 2.62 0.97
0.32 2.19 0.10 0,45 0. 52
5.48 0.83 7.71 13.66 1.41
1.90 1.82 3.3) 1. 56 1.20
11.28 10.84 3.3 1 2.90 0.22
1.63 5. 10 11.2 3 5.01
0.00 2.4 5 0.63 0.86 3.64
7.30 8.92 1.65 2,76 0,4 5
5.55 1.63 2.26 2.20 0.67
4.21 4.35 2.75 6.20 2.10
3.50 5.85 a. 05 1.40 0.85

0.77 2, 18 5.75 3.96 0.45
1 .48 15.95 4.50 3.51 3.34
6,'10 2.05 0.35 12.79 2.16
16,63 2.85 6.00 8.53 0.25
0,57 0.43 3.96 1.06 0.35

2.44 5.09 29.02

4.8 1 13. 16 16.05
3.18 0.97 0.55
18.39 3,49 21.96
0.78 0.22 9.17
4.25 9,97 0.99
7.10 6.38 17.10
2.77 2. 55 78.30
15,23 7.47 11.00
26.50 5.96 5.78
2.96 0. 35 7.91

1.29 0.45 3. 17
1.10 12. 12 7.06
5,31 7. 13 3.07
2.47 6.39 18.63
16.22 5,83 4.97

12.49 43.44 13.30
0.0 0 22.04 10.61
3.08 3.29 1.64
20.56 0.05 4,67
3.40 12.84 3.80
9.34 5.77 9,64
1.80 5.24 3. 51
11.50 30.77 13.38
6.13 3.70 11.60
2.'10 2,93 10. 1-6

15.32 0.40 12.34
12,04 15.90 34.53
28.80 2.34 22.25
3.07 6.60 8.55
14.00 2.75 22.28
1.92 6.2 1 0.37
15,14 1.30 4.57
6.77 4.83 12.00
20.97 14,52 5.63
6.66 14.71 17,17

0.37 2.97 1.540
6.74 21.83 3.22
10.40 1.38 17.95
3.36 18.96 10.46
11.19 10,97 17.62

4.02 1.44 13. 18
21,72 31.25 15.97
15.11 3.47 15.96
22,28 3.84 1.88
1.60 6.5 1 6,28

16.45 6.60 8.2 1
2.33 13.54 73.49
3.38 10.67 11.14
1.71 7.19 4.96
2.83 2. 10 14.45

10.52 14.9 4 6.02
6.23 5.16 13.61
16.51 8. 13 16.94
3.59 2.00 5.45
3.51 1.67 24.85
5.35 9.46 7.62
5,17 6,37 17. 16
0.58 5.74 8.53
7.58 2.75 10.42
7,95 26.57 9.97

3.07 20.57 3.54
1,82 14,55 5,37
8.99 0. 12 12.13
7,36 17.42 2. 12
2,98 32,20 15.70

1.32 7.25 0.41
1.99 3.94 10.82
5.31 1.42 3,92
4.28 12.02 9,54
11.25 11.46 17,72

5.55 6.27 3.66

1915
1916
1917
1918
1919
1920

1921
1922
1923
1924
1925
1926
1927
1928
1929
1930

1931
1932
1933
1934
1935

1936
1937
1938
1939
1940

St,lIon No. 120.0- PUU KIHE

1894
1895
1896
1897
1898
1899
1900

1901
190"-
1903
1904
1905

1906
1907
1908
1909
uno
1911
1912
1913
1914
1915
1916
1911
1918
1919
1920
1921
1922
1923
1924
1925

1926
1927
1926
1929
1930

1931
1932
1933
1934
1935

1936
1931
1938
1939
1940

1941
1942
1943
1944
1945

1946
1947
1948
1949
1950
1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
1962
1963
1964
1965

1966

Tota l 554.89 650.11 877,54 682.80 329.72 109.30 205,45 322,81 190.29 317.30 649.28

Mean 7.71 9.03 12.19 9.35 4.52
Max. 28.80 43.44 78,30 30.70 36.51
Min. 0.00 0.05 0.37 0.56 0.00

60,23
53.47
72,69
46.0 0
25.21
22,83
41,39
32.92
70,84
56. 13
31.03
20,33
23.87
38,3 1
33,83

44.85
48.04
28, 11
30,40
37.33

40.52
52.30
32.26
16.90
23.48
38.05
31.50
37.60
18.73
50.50
24.67
28.45
16.12
48,65
30.68
29.91
26.97
48.60
31.92
35.22

30.68
12.84

36.93
83,77
12.23

36.73

62,26
25.29
103.33
16.08
23.94
57.61
56.95
91.33
52.76
40.80

29.86
50.21
43.75
14.02
49.97

44.67
31.97
31.11
48.1 7
60. 17

55.66
67.97
37.94
46.75
48. 11

52.37
68.61
38.7 1
25.85
26.85
49.77
34.34
47.68
21.96
54.84
34.29
35.28
17.57
60.3 0
33.81
42.22
37. 41
57.91
40,40
42.41
48,30
14,22
35,91
45.16
46.45

31,33

44.90
103.33
t 4,;,!2

5.50
3.10

18.12
3.48
20.40
1.45
4,35
4,97
0.00
22.44
1.89
0.19

1.60
5.78
8.99
10.03
2.45

6.06
2.97
1.30
4.00
1.02

23,70
2.45
2.60
0.62
2.70
3,36
3.41
1,40
2.37
5.19
19.17
3.90
5.64
4.25
10.63
2. 15
0,14
1.50
34,54
1. 15
0.50
7.11
4.96
12.39
1.60

6.45
0. 52
1.13
6. 52
7.59

5.75

6.20

4.41
2.69
6.80
0. 10
3. 16
23.53
5.48
1.37
18.54
4,50

6.86
2.57
5.55
21.08
6.26

2.31
3.4 5
10.74
3.44
3,20

2.65
3.77
1.15
3.03
7.50
1.97
1.39
0,63
0.32
1.90
2,60
2.36
5,75
5.60
6,42

5.90
5 ,68
0.65
0.10
2.39

2.67
0.50
1.33
5.76
2.09

13.85
0. 101
1.32
8.40
4.00

2.6 0

4.79 5,93
23.53 34.54
0, 10 0.00

4. 56 25.86 7.74
0.26 5, 13 0.01
2.09 0.86 13.45
7.13 17.63 1.95
2.67 2.15 0.37
2.53 6.5 2 1.01
0.81 2.35 6.00
1.77 3. 19 6.9 1
0.84 20.11 12,72
4.1 0 15.0 1 1.46

4. 25 0.50 2.20
0.00 1.95 1.49
0.74 9.92 0.50
2.30 3.14 1.30
5.98 2.55 1.22

2.51 2.40 21.05
1.72 2.18 1.65
1.83 0.22 2.20
0.36 1.25 0.76
1.3 6 7.73 1.90

8,78 1.88 2.04
5.75 1. 15 2.53
0,00 0.23 0. 25
3.43 0.0 2 1.52
2.55 2,75 3.77
2.23 1.45 15,74
2.50 3.05 7.76
2.37 4.48 1.25
0.69 5.12 3.13
0.42 6.28 13. 53

3,90 2,72 1.75
4.35 4.95 0.07
0. 10 0.52 1.12
0. 00 0.05 28.69
0,55 1.56 1.30
3,31 2.57 0,75
4.55 0.45 6. 15
6.80 0.78 4.71
0.65 5.26 11.59
1.17 1.05 1.55
3.22 7.78 2,90
0,49 0. 00 0. 16

2. 36 4.43 5. 11
8.78 25.86 29.69
0.00 0.00 0,01

4.30

1.00
1.66
0.50
0.25
1.27
3. 15
0.34
2.52
10.30
3.19

3.46
0.65
1.90
0.8 4
1.21
4,40
0.03
1.17
2.72
12. 14

3.40
3,90
2.80
0.90
3.02
10.06
4,21
0.40
3.45
2.90

3.42
3.41
4.00
0.70
1.00
2.80
7.02
0.39
0.11
1.38

5.2 1
7.59
9.47
1.11
2.06

e.as
0.56
0.46
5.48
3.66

2. 16

0.00
• .42
3.01
1.11
1.6 1
1,98
7.86
1,28
0.43
2,93

3. 10
0,75
0. 15
3.58
1.32
3.45
1.00
0.08
0.72
2.60

2.80
3.34
0.45
0.58
0.18

0.3'
0.81
2.70
0.30
0,23

1.75
0.12
0.26
0.50
0. 82

0.08
1,02
0.97
0,28
2.71
0.90
0. 38

1. 50
7.88
0.00

2,02 3.09
8. 20 12, 14
0.04 0.11

2.58
15,40
0.00

0.50 6.00

1,53 0.30
0.00 0.8 0
7.10 1.70
0.76 0.6 1
1.89 0.52
1.30 0.04
2.01 6.72
10.73 4. 27
0.33 1,21
6.72 3.08

4.54 3.12
2.15 8.20
0.98 1.86
4. 06 1.40
9.65 4.60
1.10 4.40
0,86 0,85
0.24 0.06
1.68 4.75
0.42 4.57

3,45 4.22
17. 58 1.16
2,61 0. 17
0.32 0.86
20.35 2.20
2.65 3.60
0.72 3.72
1,61 0.50
0,40 0.68
0.32 0.25

1.25 0.32
3.12 2.60
0.51 2.56
0.0 0 0.25
9.50 0.34
2.53 0.88
0.48 0.12
1.45 0.20
2.05 1.05
0.91 0.75

0.54 0.06
2.73 1,69
17.27 1.50
0.0 1 1.14
1.05 3.58

0.39 1.92
0,01 1.44
0. 10 .. 2,15
2.00 1.59
0.35 1.44
1.04 3,05

0.12 0.29
0.83 1.d8
0.53 12.04
0,70 0. 13
1.15 3,71

2.47 2.14
0.16 0.65
8.24 0.2 7
1.17 3.00
1.20 5. 18

5.94 1.05
0.14 0. 71
0,15 0.22
3,25 1,64
1.60 0.43

0,85 1.80
2.25 10,30
0,40 3.21
0.95 0.21
1.65 14,24

0,2 1 2.35
1.52 0.25
1.12 1.70
0.11 0. 21
0.35 0.20
0.64 0.27
0,70 1.89
O.lo!. 0.10
0.00 0.03
0.60 7.45

0.54 2.09
1,81 0.17
0.00 0.85
0,30 1.40
0. 30 1.09
1.'14 4.72
0.66 1.54
7.99 15,40
0.30 2.63
0.43 0.56

0.17 0.0 1
0.09 0.0 7

1.35
6.2 4
0.00

3.30

0.00
0.00
8.13
0.00
0.25
0.95
0.92
1,01
0.00
1.61

2.05
1.10
10.50
1.17
2.12
7,42
0.55
0.04
2. 26
2.60

1.07
2.76
0,47
2.05
0.99
0.35
1.73
3.20
0.00
0.63
1.35
0.69
1.55
0.04
1.00
1.46
1.85
0.00
1, 10
0.30
1. 19
0.84
10.00
1.03
0,35

0.75
0,00
3.G4
0,15
0.4 5
l .GS

1.71 3. 29
10.50 20. 35
0.00 0.00

0.00
0,00
0. 14
2.00
0.30
0.00
0.00
0.01
0.20
0.32
0.82

1.66
0.52
0. 15
0.2 5
0,85

2.6 2
1.75
0. 15
2.00
0.23

1.19
0.74
1.2'
0.52
0.10

11.30
1.00
0,42
1.91
0.42
0.3 1
0.0 1
1. 16
0.61
0. 10
0.50
0.00
0. 10
0,10
0.02
0.77
0.62
0,21
0.00
0,73

0.05
1.04
0.65
0.04
D.4:.!

0. 10

2.01 0.00
0.51 0. 14
0. 27 0.22
1.98 0. 12
0.33 0.21

0.36 1.05
1.92 0,45
1.52 0.08
1,59 0,09
0.19 0.45
2.87 1.20
0. 16 0.95
0.80 0. 04
2. 01 1.20
1,60 0. 21

0.8 5 0.30
1.92 0. 23
1.35 0,86
0.4 0 0. 18
0.35 0. 08

6.57 8. 14
0.86 1,16
7.00 0.04
0,45 0.74
1.72 0.15

0..61 0.46
0.78 0.0 3
0.85 1.42
0.62 0.67
0.34 0. 15
0.15 0.35
3.32 0.00
1.38 0.20
2.90 0.10
0.1 0 0.10

1. 32 0.33
2.14 0.58
1. 26 0.19
1.52 0.00
1,53 0.5 7

0.42 0.0 7
2.06 0. 19
Discontinued

1.86 0. 55
16,69 23.7 5
0.10 0.0 0

3.61
16.42
0.00

4.92 0.00

0. 00 22.80
2.40 6.00
15.07 5.53
1.15 2.05
2.14 0.25
2.50 O.BO
2.99 0,48
7.64 0,69
9,10 1,73
3.40 0,45

2.37 0.25
14,10 0.81
1. 55 1.72
3.46 1.68
3.44 0.60
9.83 . 3.40
2,5 1 0.82
3.70 0.85
7,50 5.9 1
9.87 1.65

4.73 1.33
2.53 3.43
9.6 4 2.55
9.92 0.77
1,96 1.22

0.2 4 8.86
3.65 0.87
4.53 6.15
1.6 1 0,42
6.87 1.60
1.64 0.86
2.97 1.86
3,72 1.05
0.70 1.00
14.62 0.68
1.13 0.55
0,35 3.76
0.90 1.22
3.40 5. 10
0.54 0.44
3,48 1.95
3.BO z•.l;l
0.29 1.72
2.13 1.50
2.84 1.64

12.55 O,t3
0,68 1.49
9. 13 4,84
0.18 5.47
6.22 5.63

3.71 3.25

1.26

5.60
5. 15
7.20
5.90
7.48
4, 25
18.66
20.79
3.37
10.26
0.40
7.64
5.96
4.61
1.6 0
1, 19
1.45
4.7 5
4.45
13.25

4.88
6.90
5.82
8.37
5. 15

2.15
42,70
9.30
5.93
7.50

1.95
6.02
8.35
2.54
7.56
7.64
9.58
7.35
6.53
5.52
2.53
2.53
6.00
1.50
9.29
0.57
4.34
6. 00
11.76
7.43

2.00

4,37 5.32
15.59 29.42
0.02 0.24

5.09 6.66 4.4 6 2.55 0.78
17.90 42.70 15.07 22,80 11.30
0, 10 0.40 0.00 0.00 0.00

12.33 0.02 4.44 2.B6
8.43 10.30 19.32 2.44
16.92 2.31 14.5 4 6.45
0.60 2.79 3.56 8. 30
3.71 2.12 5.8 1 1.37

0.50 2.0 5 0.24 1.98
5.27 0.73 4.57 10.62
0.70 2.46 5.85 0.65
11.30 12.88 3.98 2.73
3.31 8,70 6,72 6.88

0.00 1.50 0.68 7.74
3.87 7.30 1.59 1.42
2.2 3 2.51 4.49 2.12
2.59 5,25 4.40 7.65
2.77 3.80 9.90 2.45

2, 10 3,10 3.35 3.09
7.4 3 12.66 5.30 1.40
6.07 1.80 2.84 7.2 5
9.05 4.00 5.71 6.75
0,74 1.44 4.67 0.57

3.49 2.45 1.53 0.28
0. 35 3.65 29.42 2.32
3.94 7.05 :1.33 5.15
0.59 5.98 2. 11 1.10
1.60 0.38 4.71 5.12

5.25 10. 15 0.26 0.65
3.02 4.30 4,10 2.56
9.80 3.60 6.7 4 4.15
5. 20 0,85 1.02 0.5 0
2.65 0,95 6.0 1 11.89

1.80 4.05 4. 52 1.05
6.15 1.90 5.36 0.25
0.37 4.99 5.50 0.83
3,40 1.40 6. 20 3.71
4.7 5 14.72 5.04 0.3 5

2.25 7.95 2. 24 2.65
0.84 4.34 2.4 5 2.25
1.85 1.81 6. 40 0.38
4.72 2.16 0.69 2.12
0. 16 15. 59 9.00 0.90
1. 10 2.04 0.40 11.67
1.31 2.00 5.85 0.24
6. 14 1.10 4. 67 5.91

,1.27 3.89

6.20 2.30
2.6 5 0.10
11.00 17.90
1.81 1.70
1,78 0.85
15.61 0.51
7.53 11.81
17.05 2.62
0.68 4.89
5.66 0.70
0,56 2.97
5.79 0.90
1.89 :l.70
11.6 3 13.81
3.79 7.40
0,50 1.84
G.51 10.22
3.76 4.33
3.60 6.46
4,92 6.30

2.10 2,95
10.20 12,55
6,64 2.25
13.72 5.67
1.03 1.89
4.46 3, 15
0.26 4.95
3.23 7. 14
0.80 7.76
1.06 0.21

5.70 11.20
3.57 3.81
7.93 5.46
4. 51 1.72
1.79 1.20
3.1 5 5.30
3.40 2.60
0. i9 3,42
3.41 2.8 1
4.10 16.25

2.47 11.85
1.63 5.95
2.28 2.88
4.3 1 2.92
0. 10 17.08

0.60 4.09
2.00 2.00
5.91 0.58
1.57 2.00
5. 11 4, 15
1.33 4,69

1921'
1922
1923
1924
1925

1926
1927
1928
1929
1930

1931
1932
1933
1934
1935

1936
1931
1938
1939
1940

1941
1942
1943
194.
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
1962
1963

1914
1915

1916
1917
1918
1919
1920
1921
1922
1923
1924
1925

1926
1927
1928
1929
1930
1931
1932
1933
1934
1935

1936
1937
1938
1939
1940
1941
1942
1943
1944
1il45

1946
1047
1948
1949
1950
1951
1952
1953
1954
1955

Mean 3.8 2
Max. 16.92
Min. 0.00

Mean
Max, 13.72
Min. 0.10

1956
1957
1958

1960

1961
: '162
1963
1964
1965

1966
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JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC, ANN, JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

Total 198.31 220,19 313. 24 205.54 120.71 44.66 105.55 207.00 103.39 148.4 4 233.00 280.8 5 2181. 82

Mean 3.81 4.25 6,02
Max. 16.63 19,40 34.25
Mln. 0,00 0,00 0.10

3.95 2.32 0.86 2.03 3.98
15.79 19,80 13.25 13.69 28.51
0.00 0,00 0.00 0.00 0.00

1.99 2.85 4.48 5.40
8.65 12.94 19.86 31.09
0.00 0,00 0.00 0,00

70.32
55.08
36.l0
55,01
57.50

71.46
102.90
75.45
62.75
44,88

a8 .40
105.02
67. 12
44.01
61.12

85.3 2
76.59
109,90
54,97
97,74

74.78
85.30
39,00
106.5R
104. 87
97.78
113. 04
92.09
93.04
84.40

88.02
23.38

7.40
7.00
0,60
6.00
1.60

19.60
3.20
7,60
1.20
0.8 0

8.00
5,00
4, 12
4.40
7.60

32.4 0
19.26
18.00
13.43
14.7 1

3.81
4, 12
2.21
55.24
2.27

4.33
20,80
4.55
25,05
1.84

14.94
1.65

21.00 2.80
1,00 5.40
1.00 8.90
5.18 4.40
8. 10 5,00

5.BO 3.50
5,20 7.20
5.20 4. 00
2.20 4.00
3.20 10.60
16,40 4.0 0
8.66 3.40
1,60 1.40
5.80 7.60
4. 80 7,60

4.60 6.00
7.73 4, 15
12.76 11, 13
3.01 10.58
1.52 7. 27

4.59 14.23
11.39 16,49
1.53 4.42
1.87 0.70
2.3 1 5.80
9,59 3.75
16.4 5 8,38
12.40 4.92
0.75 10,28
2.00 10.14
11.27 23.02
1. 24 2.35

9.18
3.00
1.00
5.30
2.30

3.20
1.40
0,20
2.60
0.84-

8.80
5. 00
1.60
1.80
4.00

1.40
4.25
6.03
1.66
1,95

1.56
2.14
0.8 0
3,8 1
2. 15
1.4 2
3.33
3.38
10,20
6,63

2,57
1.95

4.00 0,06 6.60 5.20
2.00 2.00 2,20 0,08
1,20 0,80 0, 10 0040
8.00 2.00 1.0 9 1.60
0,80 8. 40 4.80 1.00

5.08 1.2 0 3.80 6.90
6.9 5 2.00 6.40 24.00
6.20 1.60 1.20 3.20
0.10 1.6 0 2.50 1.02
2.00 1.40 4.60 19.00

13.00 16.92 1,08 5.00
3.60 2.20 2.20 3.20
6.00 5.0 0 9,00 5.00
3.00 2.40 1.20 2,00
6.30 2.60 1.00 3.80
1,40 O.BO 2.40 0.06
6.8 1 1,60 4,47 7.50
3,39 1. 10 3,23 2.94
1.17 0.75 2. 15 1.33
6.07 1.83 5,4 5 10,92
0,97 2.56 4.71 7.03
6.65 0.35 5,09 1.0 1
5.14 0,78 0,43 3.22
8 ,82 0,97 3,68 8.34
3.05 0.31 2.02 3,13
5,15 4.49 1.99 23.31
2.82 2,04 4.2 5 20.09
5,44 1.29 15.59 23.05
3,37 0.23 13,93
2.74 1.77 0.95 4.79

2.05 1,81 1.96 1.58
5. 10 1.48 1,23 0,78
meconunuee

8.00
4.60
3.60
7.02
1.20

8.70
2.90
18.45
12,33
1.20
2.20
6,40
7.00
5.01
4. 00

6.40
4.76
10,49
3,36
24.34
2,3 1
3.74
2,03
4.63
6,32
6,05
15.26
2,29
6.17
8,92

12. 15
1.20
18,49

0,0 8
1,60
8 ,00
4. 00
7.10

11. 00
10,00
12.50
10,20
0,44

6.20
55 .20
6, 00
LBO
17,20

8.40
11,30
21.05
7.07
12,24
9,97
19.88
13.34
9.54
8,27

4.18
3.74
12.67
2.05
14.95
1.70
3,20
5.74

0.60 5.40
11,60 14.60
8.80 1.80
0,40 10.02
9.20 8,00
1,60 1.08
6.65 27.00
13,20 2.10
19.00 6,00
0.60 0.20

3.80 3,00
0.16 10.00
12.20 8,20
1. 20 7.80
1.20 1,02

9,00 12.46
0,70 4.06
10.9 4 8.84
8.22 2,24
8.00 3,44

9.02 14.02
1.40 1.04
0. 11 4.99
5.62 3.36
9, 18 23.15
4.51 28.95
4.33 11.55
2.3 8 5, 13
6.28 14.73
2,22 27.45

0.94 14.03
2.05 0.95
4.6 3 0.78

1931
1932
1933
1934
1935

1936
1937
1938
1939
1940

1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960

1961
1962
1963

46.21
58. 13
33 .06
23.54
31.80
49.82
41. 93
49.04
23,65
47.86

38.02
37.82
21,66
57.4 5
31.86
48.53
42. 33
50.4.1
45.30
39.81

53.55
10.69
38.76
45. 78
44.5 7

29.95

41.96
98.10
5.95

9.55 2. 10 1. 25
3.50 1.3 0 3.95
0.20 0.30 1.11
3,55 1.07 2.54
1.33 2.68 4.41
2.00 1.52 17.84
4.53 1.6 0 10. 50
3.85 1,45 7.35
1.36 5.36 6.25
1.02 7.9 0 6. 10

4.75 5.40 2.18
5.77 8.78 0.45
0.62 1,36 1.52
0.21 0.25 31.09
0.52 1.93 2. 15
5.06 3.1 2 0.15
8.43 0.5 7 7. 31
5.4 0 1.40 3,06
0.57 4.95 11.6 8
1. 33 5.00 2.00

8.8 9 13.48 10. 15
0.24 0.33 0.26
0.76 0.9 5 0.34
2. 17 10.25 4.99
3.44 3.83 6.45
2.87 2.28 5.68

5.62
1.63
0.32
0.7 1
0. 55

0.36
3.61
3.25
0.3 0
0.45

0.4 0
0. 31
0.13
1,62
0.11

0.44
1.07
1.22
1,63
1.80

1.86
0.63
2.68
1.95
1,2 9

3.28

5.56 13.25 0.08 3.40
0. 86 1.06 1.22 0.87
7.15 1.07 4.77 1.28
1. 50 3.37 0.00 0. 27
0.45 0.71 0.61 0.85
0,4 8 0.4 0 1.28 0.82
1.78 0.11 1.51 7. 13
1.87 0.71 i.u 1.84
1.22 0.42 0.06 0.00
3.37 0,00 1.83 '1.52

0.15 0.15 1.69 4.17
2.4.1 0.00 3.79 0.05
1.59 0.16 0.00 2.56
4.18 0,07 1.7 5 3,50
0.64 0,00 0.65 1.18
2.71 1,02 1.73 13.15
2.68 1,49 2,05 3.80
2.00 1,10 13.69 14.40
1. 30 0,00 2.01 10.63
2.07 0.42 0.49 1.48

0.60 0,14 0, 18 0.76
2.25 0.92 0.04 0.0 0
5.60 1.16 5,20 0.29
6.05 0,09 0.20 2.27
7.57 0.57 1.00 0. 21
3.69 0,11 1,78 1.30

1.74 1.79 1,65 0. 22
0.10 5.5 2 34.25 3.87
4.55 5.85 3. 18 2.68
0.20 6.31 2.85 1.17
0,49 0.18 11.57 7.91
6.30 12.25 4.12 2.4 5
0.33 2,59 7.02 1.22
5.20 3.95 9.46 3.00
5.47 0. 11 2.75 0.35
2.57 2.10 4.05 10.95

3.65 0.08 8. 18 0.02
2.Bl 2.01 11.01 0.43
0,00 3.80 9.08 0.84
3.55 2.83 5.35 3.05
4.30 12.97 5.25 1.56
3,60 13.43 1. 16 2.96
2.61 3.75 1.60 6.97
1.20 2.55 3.97 0.42
4.49 2.42 2.77 2.85
1.49 14,40 7,39 2.00

0.29 0.77 1.49 8.94
1.87 0.96 2.75 0.44
3,87 0.86 1.26 15.79
1.57 2.14 13.57 0.53
4.35 2.54 5.96 7.36
0,66 4.32 1.85 2.13

1941
194,Z
1943
1944
1945

1946
1947
194.8
1949
1950
1951
1952

19M
U55

1956
19i7
1938
19i9
11150

1961
1962
1963
1964
1965
1966

),41
1.5;
1.21
1,5l,"
,t,.
,7i,"
,II
,W
,il
,li
,U
,0
,l>
,ll
,)

',n

l.!O
),-
I,M
!,3i

Stat ion No. 123,0 - KAALA Tolal 258,03 401.10 389.58 311.80 174.66 99,18 · 134.15 298.82 151.38 244.56 303.07 406 .87 3049.3 0

301. 13 158,30 67,27 143,37 257,76 133,97 217. 00 337.1 3 403 ,18 2987. 13

Station No. 124.0- KEANAKOlU

120.51
189,3 3
121.78
77.4 5
94.6 8
148,59
118. 29
105.27
74.8 1
87. 37

124.7 1
89.48
123,11
74.83
111. 32

46.50
71.6 1

147.69
167. 98
201.74
107.91
113.16
49,78
118, G7
112.35
103, 04
148.81
108, 35
98, 40
70.77
99. 15
109. 20

84.70
135.29
23. 38

9,69
55,24
0.60

3,61
10,69

12.62
3, 14
29.77
2.53
0,25

6,42
14.59
17.94
13.80
7.07
26. 13
14.20
1.1 3
11.90
4.1 0

45,48
5. 55
12.75
2,14
1.84
2u,47
6, 10
8.97
8,92
9.96

41.32
12.53
21.4.8
16.13
17,4 1

2.05
9.05
40.33
12.63
4.29
34,47
6.69

5,69
8. 15
16,15
15.19
11.02
6,81
7,84
10.37
10.59
8.02
6. 12
13.00
3.09
7.90
7,44

3.85
6.24
3,95
9,51
11.13

9.35
6.20
11,09
11.17
8,08

2.69
9.97

12,62
3.33
12.63
17.34.
4.90

5.51
3.49
5. 18
1.69
7.84
7.96
1. 12
2. 27
8.56
6,35
6,65
8.05
10,61
2.94
7,1 5

26.27
6.06
2.64
5.07
5,15

9.38
12.18
10.35
5.35
2.31

4.00
6.33

5.81
20.82
10. 18
4.71
5.98

6.75
17.84
9.8 6
1.47
11.67
18,69
5.00
3.17
11.08
5.54

5.89
3.39
0.96
4. 51
8.3 1

12.14
7.80
9.15
4.74
6,45

2.83
7,86
7.0 2
2,63
1.69

3.60 5.96 7.88
10.20 21.00 24.06
0,10 0. 75 0.70

8.60
5,32

8. 62
7.20
18.97
6.05
20. 13
7.36
10,66
6. 06
8.04
35,52
7,76
2.48
2.52
2.25
2.80
12.77
31.5 7
4.5 9
3.93
45.65
1. 01
6. 14
7,22
4.7 5
10.76

1.4 5
11. 14
4.08
3.20
11.32

2.20
4,55

6.78
1.Bl
8,63
5.34
3.35

3.16
10.12
21.21
4.63
5.90
13.64
5.26
1,66
3.57
9.34
9, 13
16.93
1,91
8.37

10.74
4.11
17.69
3. 16
1.04

1.0B
4,72
5.78
1.53
4.80

3.27 7,11
15,59 24, 00
0.10 0,06

0.50
1,75

0.82
0.54
3.05
1.61
6.59

1. 88
2, 14
2.87
2,15
12.51
1.88
3.34
2.85
4. 15
2.45

3. 11
4.49
3,05
4,54
2,63

35.54
2.64
7. 00
5.85
4.7 8

1.85
3.0 4-
2.90
1.54
1.83

Station No. 126.0- MAULUA

2.50
0,27

3.5 2
3, 12
6,60
4. 13
4.50

2.83
5,30
6.26
2,92
9,06
4.60
5.54
3,85
11,36
2,55
8 ,68
10.72
8 ,35
3.76
3.69
12.58
5.23
9.88
6.55
3.61
3,00
5,95
5.54
1,40
5,88

4.2 6 2.36
13,00 16,92
0. 10 0,06

2.35
4.20
8.45
10.5 0
3.94

14.93
5.70
7.09
4.60
30,29

3,60
4.52

7.27
6.45
20.23
12,85
14.55
3,07
12.13
4.27
10,85
21.03
9.23
10.26
7.4.2
11.40
18,95

10.8 7
5,94
28,56
7.71
4, 06

2.20 11.55
2.25 14. 39
0.98 7.34
33.22 54.4 8
1.80 39.16
12.50 4,16
1.09 33.85
4.39 0,64
1.95 14,64
4.13 6.88
19.84 11.17
2.23 21.37
9,57 1.22
20,3 1 3. 1·{
4.4 3 11.38
12.90 3,99
17.01 15.72
1, 18 14.92
43.64 15,04
5.07 22.29
9.78 6.79
2.16 5.02
1. 24 9,66
7. 35 61,56
12,53 11.1 3
8,20 2.69
1.7 3 25.65

10,43 11.40
4.27 13.46
7,1 0 30, 18
5.40 10.10
6, 03 18.92

4.40
2.52

40.98
21.24
45.83
1.62
11.28

2.08
17.06
11. 54
10.69
3,59

1.06
19.88
19.12
7.40
15.68
1,71
31.0 1
20,55
15.02
1,18

6,14
1.86
6.66
4.87
2.57

11.69
2,43
4.50
11.18
8.58

1919
1920

1921
1922
1923
1924
1925

1926
1927
1928
1929
1930
HI31
1932
1933
1934
1935

1936
1937
1938
1939
1940

1941
1942
1943
1944
1945

1946
1947
1948
1949
1950

Mean 6. 14 9,55 9.50 7.42
Max. 19.00 51. 85 21.05 24.34
Mi n. 0. 11 0.20 0.0 6 1.20

62,2 3
129,17
19.57

47.08
72. 29
29.69
129. 17
21.7 8
34.79

82. 22
77, 49
98.80
65 .40
60.06
36.7 3
67.93
62 .63
85 ,17
79.18

55.3 2
51, 22
35,72
55,2 1
69.66

71.03
92. 10
68. 18
56.4 0
65.00

78.4.6
78.1 5
52.8 0
33.98
43.94

76. 17
66 .90
74,99
39,38
79.9 0
50.48
62.88
31,53
84,80
53. 14

68.27
63. 40
70 ,05
56.85
58.65
70.99
19.57

0, 54

14.20 79.08
5.<111 lU7.40

2.22
12.08
10.01 53.00
10.42 72,79

11.19 135,29
6.84 89.96
10,04 BO,70

8.23
38.96
0.19

5.30
4.99
16,62
3,70
30.25
1.97
10.80
5,59
0,20
19,53
2. 25
0,19

2.10
8, 05
11,79
13.59
1.85
5,25
6.20
2,20
6.04
1,50

30,43
3,42
7, 80
0,74
1,94

7. 22
3.80
3.50
3.80
6.90

29.88
14,33
12,50
7.02
13.25
2,80
2,30
1.72
38,90
1.17
0,90
15.15
5.23
14,61
2,60

9,30
1.35

6.88
31,42
0.68

15.60
9.33

6.96
4.72
10.20
0.68
5.67

31.4 2
7.09
2. 16
21.2 4
2.88

7. 64
7.67
8.87
20.62
8.3 0

2.30
4.60
7.95
4.38
4,40

3.41
6.03
3.19
4,1 5
7.14

3.21
2.4 0
1.02
2.25
4. 10

5.93
4. 10
7.60
8.72
8.85

11.72
10.15
3.00
0.21
4.11
3,47
0.50
3.30
8.0 1
6.71

17.3 3
1,1 5

0.10 1.90 lO,:W
1.00 ·1,60 9.00

14. 51 2,74 8. 35

1.40

4.65 3.57 13.76
0,65 3.11 0.79
1.75 6.22 6. 10

6.67 3.01 9,69
7,4 3 17.35 11,7 1
1.'11 !.fIB 24.06

2,73 4,43
10.60 14.22
0, 12 0,19

10.60 5.6 0
2,20 13.50
1. 24 1.07
1. 55 2.05
2.31 1. 30
0.60 0.52
2.29 2,40

0.76 4,90
10. 37 0.11
3. 33 4.66
1. 54 12.0 3
3.76 3.19
4.69 3,79
9. 11 1.33
4.27 3.30
0,18 1.24
6.34 4.90

6. 58 5.00
2.63 0.85
0,12 1.44
5.43 1. 50
3. 10 12.45

2. 10 3.55
1.02 6. 19
0.40 4.60
1.36 1.72
2.90 4.80

5.61 14,22
1.83 3.10
1.13 0. 19
1.05 5.45
2.20 2.37

0.65 3.62
4.68 5.95
4. 15 9.84
1.14 2.11
1.12 1.6 8
i.n 3.65
1.61 10. 35
0.:18 1.68
3.50 0,95
1,11 2.39

0.45 6.57
1,68 10.87
2.0 3 9.95
1.24 0.96
3.61 2.63

1.62 6.88
0.85 0.98

2.40 2,00
4.00 22.20

1,23 5. 17
2.9 5 0.94
2. 18 3.98

2.89 6.39
0,69 0.78
2.90 9,74

4.37 14,29
3, 17 18,92

14.6 0 11.8 0
1,76 0,50

0.84 2.59
0.00 0. 19
12,3 5 8.41
0.48 2.43
0,55 1.42

2,05 2.51
0,44 2.4 1
1,80 9.48
0.39 1.26
1.71 10.22
1.14 7.22
3.22 4.00
12.72 1.54
1.84 4.13
2,45 18,79

11.24 4.15
1,57 1.23
0. 11 0.3 3
1.77 2.0 1
4.4 6 1.58
2.65 6.05
6.22 16.00
0.74 3.10
3.25 0.98
3.06 32.67

0.64 4.19
2,49 1.90
5.37 2.03
0.45 1.54
1.05 2.28

1,60 0.60
1.25 5.98 '
1.74 1.39
1.30 0.11
3,40 9,95

3.22 5.23
3.45 0.6 2
0.11 2.90
3, 25 5.69
0.95 1.64

1.17 15.38
2.11 5.26
9.96 17.3 1
3.30 7.64
0.85 2.15
1.85 0,72
0.3 3 0.25

2,82

0,92

0.08
s.no

0.14
1.17
3,88

3.60
0,36
5,27

1.40 2,93 5.26
18.20 14.60 32,67
0.0 0 0.00 0,11

3.69

2040
2,80

1.37
0.96
5.68
7.9 1
2,49
B.99

0,00 2.20

25.55 1.20
4.26 0,47
5,30 2.73
1.90 0.17
0.14 0.00

1.18 0.2 3
0.72 0,00
2.22 0.54
3.28 0.26
0.77 2.19
0,56 1.5 5
1,82 0.57
3.37 0.77
3.27 0.65
2, 20 4. 70

3.70 0.89
1.29 1.5 0
0.B7 0.75
8.02 1,20
1,60 0.54
3.14 0.72
5.35 1,75
5. 15 2.61
0. 93 1,0 5
2,25 0.45

11.11 18.20
1.48 1.10
6.61 1.9 2
1,20 2.7 3
2,45 1,05

1, 12 0.55
3.90 0,74
1,4 5 0,68
1.57 1.0 5
1.42 0.30
0.7 5 1,2 5
4.95 0.00
3.25 0,55
7.8 5 0.53
1.92 0, 10

3,26 3. 10
1.11 1.84
3.83 0.36
2.34 0,00
2. 16 0.72

1.21 0. 36
3.92 0,43
Dl sconUnued

6.15 3.23
21,40 25.55
0.00 0.00

4,40

0.00
2.30
15. 57
1.13
2.5 5

2.83
4. 97
7.49
12,11
6.24

2.26
14.70
1.74
5.65
9.66
9.97
3.03
3.68
9.06
7,20

7.65
4.00
13.05
12,43
1,81

0.32
5.95
6. 20
3. 15
5,53

4. 52
3.95
6.40
2,27
21.40
1.30
2.09
1.45
5. 25
3,25

5. 18
9.5 1
1,08
4,99
6.25
19,16
0.66
H..,79

3.47 1.2 0

5,60 {l.HO
12,00 17.00

8. 10
18.24 5.2 1
7.7 4 8.5 5

4. 38 13.67
16.05 12.74
1.47 0, 11
Dla r-ontt nued

8.88
45.35
0.42

1.9 0

5.95
3,45
10.25
7.90
6.25

6. 25
21,57
25.95
3.33
16.90

0.42
7.2 6
6.25
3.42
8.23
0.85
3.98
7.7 5
5.01
14.60

8.35
7.10
11.87
10. 29
5.45

6.92
22,41
0.4 3

0.58 0.59

2.39 1J.64
14. 19 :l.10

13,41 51.85
0.36 13. Hi
13,31 1.16
15.55 0.21

RAn HI,OO
4,00 ia.oo

1.90 4.40
7.07 3.20
2.40 4.60
8.80 20.70
2.52 1.48
1,75 0.97
25,05 0.4 3
11.92 17.09
18,42 3.20
0,96 6.75
11,33 0.60

0,83 4,53
9. 15 1.05
4.59 3,42
13.85 16.73
4.35 8.0 1

0.80 4.59
9.49 14,85
7.69 2.83
3,90 6.89
B.80 9.43
1.48 1.50
12.80 22,22
13.23 2.4.4
13,05 6,45
0.64 1.89

190j

ISOr,
J:307
1908
i909
1910

1[111
191i:l
1913
1014

1929
In a

1914
1915

1916
1917
1918
1919
1920
1921
1922
1923
1924
1925

1926
1927
1928
1929
1930

1931
1932
1933
1934
1935
1936
1937
1938
1939
1940

Mean 5.90
Max. 25,05
Min, 0.1 6

6,05 3.50 4.1 9
0.73 8,22 45. 35
5.92 9.15 9.76
1.00 6.60 2.76
1.55 0,82 13.64
1.35 13.90 6.4 5
1,43 4.55 9.95
B.90 5.84 14, 50
5.65 2,39 5.85
2,60 2.70 13,23

3,25 7. 15 9.05
4.92 4.48 17.60
0, 16 5. 18 11.15
5.36 3.65 9.6 0
7.80 18.65 8.25

3.52 22,4 1 2.86
2.64 B.76 3.31
3.26 4.09 9.65
4.56 5.65 3.55
1.42 17.12 12.43
1.00 B,48 1.06
1.75 2.70 5.20
4.34 0,69 5. 15

TOlal 289.13 339,29 435.07

1941
1942
1943
1944
1945
1946
1941
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
1962
1963

Stat ion No . 72.0-HUALALAI

Selected Rainfall Records 63



JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. AlIt

Tolal 434.58 398.20 659.12 407.96 233.52 165.43 275.08 459.92 211.28 294.05 419.33 MO.16 4499.93

Mean 10. 35 9.48 15.69 9.71 5.56 3.94 8.71 11.22 6. 62 7. 17 10.23 13.17 109.74
Max. 45.83 43.64 81.56 28.56 12.58 35. 54 21.21 45.85 20.82 26.2 7 40.33 50.42 201.74
Min. 0.38 0.98 0.64 2.24 0.27 0.39 1.04 1.45 0.96 1.1 2 1.03 0.25 46.50

Station No. 133.2-LAUPAHOEHOE

19.13
15,56
11.04
61.88
8.78
10.65
37.68
1.72
27,33
1.53

22.69 ;tog
8.69 12.1

25.59
19.06
14.05
5.34
21.63

24.52
15.98
21, 18
30.47
26,94

24. 36
8.61

19.52
19.44
9.66
10.28
11.77

19.53
26.52
19,56
7.36
13.24

32.4 1
6.00

21.08 3.60
11.82 9.65
13.15 4,49
29,94 14.56
16.76 10.59
38.95 5.09
42.23 8.74
37.95 15. 17
16.19 14.5 0
19,91 22.90

10.72 9.64
10.10 13.31

11 .57
18,48
10.7 2
17.53
15.41
9.52
24.09
25.68
10.61
12.81

11.61
12.00

9.61 6.13 8.24
17.53 18.27 15,1 6
7.63 19.54 9.00
5.61 22.65 13.93
27,68 18.27 13.27

13.25 22.97 18.52
36.92 13.79 7.47
12.11 18.22 13.4 3
23.94 16. 31 5.9 1
31.83 20.19 11.56

17.80 13.44 8.35
6.15 20.9 4 5.88
39.55 D1sconlinued

32.23 29.17
17.61 30.37
11.09 26.88
12,07 20.50
34.aO 14.51
40,31 19.05
11,20 6. 18
9.62 11.09
21.08 11.46
30.85 23.96

38.86 13.65
6. 72 19.10
6.18 20,58

12.11
19.59
1.40
6. 72
15.60

12.92
14.64
7,82
11.38
21.4 3

5. 65
3.78
3.77

Tota l 947.42 917.0 5 1275,111279.26 958.03 870.69 949 .5810 88.91 166.63 683.42 1162.53 1256. 05 11601

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
1962
1963

Mean 16.33 16.85 21.98 22.06 16.77 11.77 16.66 19.44 13.69 15.50 20.04 21.66 21n
Max. 68. 03 56.41 75.23 46.14 59,04 43.35 62 .26 62.62 55.24 35.58 55,82 81.88 m.
Min. 0,80 2.55 1.18 4.46 5.67 3.41 1.97 0.00 1.26 2.63 5.65 2.05 91.

95,33
119.02
65.45
117.58
94,24

122.62
122.58
106.09
108.3 2

18.64 3.92
19,00 7.03
7, 12 3.75
1,03 50.42
6.97 3.21

10.88 2.90
5.55 28.06
8.54 1.91
8.28 26.73

2.26 5.05
4.20 15.33
2.65 2.57
7.06 4.07
3.43 1.69

7.07 5.19
1.84 11.59
3.95 12.58
3. 15 2.77

0.39 7.36 10,56
2.20 6.85 1.95
1.70 1.01 12,14
3.34 B.97 13.11
1.75 5. 16 4.06

B.12 2.54 25.47
2.54 4.88 26.98
3.04 11.18 26.87
1.28 7.64 14.86
4.60 Discontinued

1.53
6,40
7.33
9.13
5.50
7.72
4.65
5.98
5.67
5.90

17.91 2.24
33.27 4.44
17.29 2.26
7.50 3.52
9.73 11.78

12.43 4.29
3.86 15. 12
16. 11 3.19
9.85 7.25
15.99 26.00

9.32 16.09
12.45 5,90
0,38 7.25
4.91 4.52
18.9 1 22.05

4.69 31.32
4.86 12.85
2.19 4,55
5.09 15.75
5.20 1.01

1951
1952
1953
1954
1955
1956

1958
1959
1960

Total 423.47 346.66 683.25 576. 12 328. 14 249.98 377.2 3 425.45 307.20 351.08 473,94 484.96 4678 .35

Mt'an 11.76 9,63 18.42 16.00 9. 12 6,94 10.78 12.16 8.78 9.75 13,17 13,47 141.71
Max. 41,60 27,52 88.92 54.77 29.57 20.78 27.61 35.83 27.70 29.82 29.85 49,07 272.00
Min. 1.04 1.24 0.91 2.00 0.0 1 0,95 2.31 1.10 0.92 1.73 1.75 0.60 78.14

1891
1892 15.95
1893 8.80
1894 5.73
1895 6.32

1896 13.58
1897 7.91
1898 41. 60
1899 1.04
1900 5.69
1901 9.76
1902 5.08
1903 13.76
1904 24.67
1905 8.00

1906 2.45
1907 2.83
1908 5.87
1909 8.8 0
1910 16.75
1911 15.60
1912 2.3 1
1913 12.86
1914 14.4 7
1915 6.5 1
1916 11.31
1917 11,99
1918 16.60
1919 9.07
1920 6.70
1921 40. 41
1922 17.01
1923 25.45
1924 2,86
1925 9.84
1926 2.46
1927 113.73
1928

Slation No. 135.0- HAKALAU MAUKA

D1sconUnued

26.66
22.22
17.88
15.18
20.85

18.66 31.36
24 .58 :1.7 ,76
5.23 48 .62
14. 13 30.67
28.85 54.64

17.90 43.32
11.18 13. 32
17. 15 1. 37
840 .4 1 63.17
3.80 8.78

17.53
14.33
12.82
47 .65
14.33

Stallon No. 138.1 - HONOMU MAUKA (12001

23,66 30.52 38.47 11.41 11,91
18.05 11.08 24.95 11.22 18.97
6,42 11.88 16.66 41.82 31.95
17.98 5.45 33.08 5.87 14.27

1.00
32.59
11.20
6.91

1894 11.64 13.79 23.00 14.70 3.32 4.18 8.60 3.64 4.96 7.46 25.80 13.76 14
1895 5.58 5, 17 6.89 21.50 8.70 5,48 9.77 12.72 16.77 3.60 14,34 8.10 JU.

7.07 17.17 11.11 12.39 11.20 7,1 9 18.63 11.82 8.87 3.04 9.6 6
6,5-4 8.35 12.38 4. 17 4.74 2. 18 5.26 12.24 5.76 8.60 13.87 8. 76 9
40.93 6.20 36.60 7.0 5 13. 38 4,6 3 9.3 8 6.63 10.60 13.12 13,85 8.M I1l 1
3.02 7,08 26.10 11,89 15.83 8.89 4.42 13.62 5.87 22.16 3.55 0.95 123
3.47 8,80 5.64 5.74 17.32 2,47 6.03 13.14 7.06 21.75 18.63 3.08 lit
8.90 8.65 25.03 8.47 1.56 2,18 3.83 7.2 5 4.0B 13.97 35, 36 25,78 145.
7.47 90.85 15. 11 19.02 7.48 9.63 22.41 13.01 12.94 21.17 19,74
10.87 13.21 10.21 23.1 5 5.93 2,52 18.54 9.66 15.33 10.76 19.48 5.74 US,
27.62 9,21 3.83 29.63 8.26 9.22 17.49 15.35 12.26 3.87 10.30 5.00 152.1
7.58 7.12 14.50 7.02 12.27 10.14 11.4 0 21.69 22.71 15.41 34.92 12.91 1TI.r
5,09 1.88 8.79 8.8 3 8.16 9, 13 9.02 17.97 8.3 5 3.99 11,87 14.40 10'!.
6. 02 10.81 15.65 9.58 8. 55 11.26 9. 79 32.28 35. 33 11,81 11,09 5.46 161J
7.05 HI.21 6.01 19.37 8.56 7.31 9.3 3 8.9 4 17,22 16.05 11.3 3 12.03 l a l
7.8 9 8.68 39.6 2 20.08 11.66 5,64 15.95 5.85 9.56 7.87 4.12 16,95 15
16.35 5.78 19.32 7.63 12,49 13.30 10.68 16. 15 6.51 7,31 12,49 23.48 15U
19.43 21,9 9 11.07 15.75 18.34 14.09 10.55 11.2 3 19.18 9.54 11.56 9.83 I1tli
1.78 13.23 13.56 17.84 8. 15 7.03 7.42 8.65 6.45 15.83 18.51 15.02 W, {
24,12 7.63 8.36 11.08 9.77 9, 78 7.07 11.36 4. 81 4,55 26.29 14.22
13. 10 3.40 13.38 10.97 33. 17 25. 19 25.72 44.54 28.66 10.05 18.4 5 14.90
4. 93 10.47 6. 11 21.32 3,74 8.44 8.95 3.4 9 7.90 14,01 44.1 2 12.43 I45.t
11.74 1.93 9,89 10.89 24.39 11.62 8.99 16.65 12.20 10.22 13.20 25.20 1S6J1
17.94 4.26 20.21 8.55 8,12 6.52 5. 36 2.49 2.08 3.43 17.40 7.37
22.50 25.37 28.30 35.85 16. 11 10.76 18,05 12.67 8.75 8.49 1'1.39 21.03 2n!

37.29 3.04 11.07 8.34 2.68 2.00 8,32 11.99 5,61 9.67 32.55 24.64 lUJl
37,23 25.65 37.21 14.40 7.92 1,81 6.25 1.87 14.82 1.42 28.30 5.36
41.55 9.0 2 24.80 31.76 11.53 9.55 10.28 13.56 15.1 2 14.09 8. 27 34.70 22d
4. 19 9,1 2 8.80 27.6 1 7.4 6 3.19 12,24 11.69 7.04 22.06 6. 15 4.26 12!.C
12.73 2.12 27.71 11.90 11.67 11.01 5. 19 18.34 11. 51 5.30 12.54 1.51 lSI,!:
3.19 5.39 1.83 6.59 1.74 4.08 4. 90 19.91 7. 16 1. 58 8.81 14.43 91X
18.95 3.06 18.14 17.55 11.75 9.30 14,44 19.01 12.10 7.94 13.87 52.53
12.63 8.28 8. 58 8.58 8.92 6.80 19.86 11.17 17. 25 13.77 6.9 1 24.92 141.t
19.65 21.52 23.69 15.31 5.81 4.79 14.61 9.6 1 5.13 4.43 16.65 28. 76 169,11
11.56 12.26 22.73 38.8 8 14. 18 21.27 9.47 30,92 21.11 8.22 27.89 7.57

1.79 8.58 3.08 20.95 12.48 4.86 17.95 13.31 21.02 15.24 18.49 10.37 14B.C
2tI.56 47.5 2 9.33 11.99 13.29 8.04 16.03 5.34 6.61 2.'16 10.11 16.77
24.99 13,01 10.22 14.69 8.80 9.37 5.94 6,49 8.68 3.81 4. 18 7, 16 111.\4
18.50 9. 30 10.23 17.71 21,87 13.07 12.48 6.25 14.77 18.71 15.13 12.18 170,1:
10,45 33,51 9.42 21.4 0 5.78 10.89 10.13 8.7 7 9.79 16.89 23.25 4.34 163,1:

6. 13 4.03 26.32 24.68 18.09 7.09 17.74 33.66 16.37 24.03 14.31 43.55
29.93 25.3 1 37.02 12.65 1'1.24 8. JO 22.20 19.16 8.09 15.35 16.26 14.23
24.61 21.50 21.95 33.70 22.03 8.77 7.38 8.67 9.68 13.00 20.77 16.82 215,1'
25.93 20.98 32.25 26.23 7. 12 9.21 17.08 11.94 9.53 12.04 13,00 5.39 19n.1'
4.53 1.05 10.28 8.6 1 8. 39 6. 27 13.29 35.54 11.9 1 20 .23 11.38 9.63 US.I!

9.02 6.50 13.72 7. 28 19.86 11.42 11.81 18.33 16.91 37.8 1 13.26 17,05 18'lJl
2.40 8.53 58.4 4 30.52 12.33 8. 12 7.34 12.96 9. 18 11.61 6.85 18.43 186.fl
8.00 14.01 13.81 12.12 9.56 13.00 17.17 11.62 8.28 3.08 2.34 13.08
3.93 24. 25 4.23 17.96 14.37 10.00 21.22 H .51 7.72 20.09 13.33 23.27 111.8

1

2.29 6.76 34.01 10.0 3 2.63 11.77 3,03 17. 65 8. 15 8.40 12.20 22.23 US,!l

18.69 7.91 16. 55 14.46 7.56 5.17 16.66 6. 77 4.76 14.84 11.75 48,88 ntt'
5.89 5.63 23.33 13.53 18.24 6.09 11.81 14.01 7.48 16.16 26.30 25.06 113.3J

9.40 5,93 34.81 15.40 12.73 5. 30 8.83 9,17 10.31 16.15 21.35 25,63 115.
61

25.74 7.47 14.8 2 5.59 5.98 2.53 11.58 8.68 5.83 8.0B 14.96 17.76 lZ9·Dl
6.63 21.40 8.28 35.09 20.20 5.04 8.63 5.39 8.6 1 10. 18 12.01 19.65 lS9.(lI
9.54 26.35 25.90 6.06 3.37 4.75 11.00 13.17 3.04 13.31 12.50 16.67 HSJI
13.02 7.66 21.51 11.99 14.56 7.10 13.15 6.60 6.2 1 6.24 11.23 8.98 US,J!
1,58 11.51 14.3 1 5.48 8.53 4.41 5.13 7.67 .& .39 4.76 9.22 7.13 et.

71

4.57 9.78 18.25 3.71 11.80 7. 83 9.35 16.92 12.22 6.40 4. 91 47.57 159,':
10.85 26.80 14.07 18.07 11. 18 6.97 11,03 11.97 5.74 8.0 9 12.71 7.67 14S.11

10.81 36.28 16,83 6.93 14.08 11.65 4,41 19.02 3. 30 14.21 18. 55 8, 11
9.23 8.37 4.27 23.44 7.33 4.77 16.60 27.16 4.08 16.29 9.86 23. 70 155.

1
'

4.37 11.08 6.75 1.69 11.14 8.13 15.01 22.92 7. 58 11.84 14.23 5.60 ]26)1
8.36 12.55 7.5 1 10.95 9.70 3.00 6.52 ro.oo 8.51 4.93 21.39 13.92 111)1
14.71 19.89 10.67 11.53 13.22 8. 14 7.55 11.51 19.29 11.71 15.32 4.83 151.

11

4.15 26.48 6.6 2 12.00 7.95 4.76 8.21 6.27 4.84 27.89 13.80 13.21 ue,l!
3.15 4.6 0 16.08 3.39 14.2 4 3.63 6.82 6. 11 9. 91 3.88 8.0 0 4.2 t 82,lC
4.3 3 7.34 14.38 25.5 4 20.02 9. 13 16.64 7.32 10.05 11.0B 13. 10 2,72 H1Jl
15.43 15.30 21.86 11.29 29.23 6.78 0.82 10.06 13.56 15.07 25. 16 8.58 118,1

1

12.40 4,81 12.24 19.46 13.65 8.47 7.86 5.95 3,43 10.66 :.!t.22 18.10 u a,JI
1966 15.27 8.2 3 12.96 8,32 8.5 0 8.78 16.37 12.05 10,16 19.05 17.BI 11.10 150.\1

Ta la l 923.14 886,92 1321,841 093.73 861.22 553.29 798.38 979 .31 762 .71 866.24 1118.72 1099.9210891.'

Mean 12.65 12.32 18.11 14.98 11.80 7.88 10.94 13.42 10.45 11.87 15,32 15.07Max. 41.55 41 .52 58.44 35,85 33.11 25.19 :1.5 .72 35. 54 35.33 21.89 32.55 52.53
Mln. 1.58 1.68 1,83 3.77 0.91 2.00 3.03 2.49 2.08 2.76 2. 34 1.51

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960
1961
1962
1983
1964
1965

1946
1947
1948
1949
1950

1921
1922
1923
1924
1925

1926
1927
1928
1929
1930
1931
1932
1933
1934
1935

1936
1937
1938
1939
1940

1941
1942
1943
1944
1945

1896
1897
1898
1899
1900
1901
1902
1903
1904
1905

1906
1907
1908
1909
1910

1911
1912
1913
1914
1915
1916
1917
1918
1919
1920

1911
1912
1913
1914
1915

Station No. 137.0- HONOHINA

195.15
260.67

233.74
209.03
359,68
239.8 5

465,79
214,50

295.34
132.54
340.14
111.45
137.79

215.64
238.20
239.5 3
185.30
169.59
91.46
195,16
137.47
167.60
234.45

174.32
217..97
138,44
195.71
164,04

266. 19
280.43
257.99
223.14
166.78

236.85
216.9 0
148.21
193. 16
138,22

201.68
184.35
243.30
187.83
193.45

96.74

73.08

111.02
105.99
134.90
188.81

152.21
101.96
161.07
148. 10

152.42
272.00
170.30
175.89
183, 13

106.50
165.14
137.1 5
119.11
135, B6

167,79
113. 34
117.58
215.40
98.80
141.62
78.14
236..,70
82.38
92.41

147.62
137.68
177.51

20.43

29.54
8.4 0
33.15
32.43
38.02

23.88
16.51
29.45
59.84
22.18
60,41
7,74
33,23
12.86
17,68

19.08
3,40
33,7 5
3.57
2.05
13.41
35.46
29. 39
24.54
10.94

15.80
18,61
3.25
14.40
8. 13
47.68
17.93
18.40
6.9 3
6.30

20.79
15.90
9.15
21.31
22.24

41.81
29.5-4
35,34
22.78
)9.91

19.72
16.10
5.36
30.49
4.00

14.52
10.20
8.73
0.60
5.5 5
49.07
21.20
6.85
5.03
12.5 5
17.77
4.74
18.63
11.99
22.54
13,92
10.47
16.1 2
10,43
8.55

2'7.46
6.09
24,.58
7.87
7.29

15.51
2.11
32.71
3.23
1.11
5,87

46.18
21,01
16.92
18.39
a. 15
23.63
29.44
34.36
56.78
52,77
55.82
35.30
16.46
24..38
4.48
11.29
46.03
28.60
6. 26
12.58
9.1 8

7.62
11.91
7.94
16.30
22.84

20.89
13.90
5.65
17.97
15.62

14.4 1
21.18
17.2 5
22.84
16.76

15.24
6,99
;.sO
14.49
11.19
10,14
12,09
23.31
22.03
13.77

5,11
4.8 3
4.3 6
14.70
8.8 7

1.75
13.94
6.04
10.43
21.99
28.30
24.05
17.82
13.30
29.85
11.05
8.70
10.75
5.77
9.92
11.40
12.15
28.11
18.47
19.0 8

11.61
14,54
16.88
2.33
7,85

28.38
18,12
7. 85
6.3 2
7.81

9.64

22. 10
7.17
26.17
27.46
13.42
16.71
15.05
23.74

14.72
20.83
17.20
6.34
13.8a
15.02
19. 54
7.39
7.83
12. 52
26,22
9.2 8
5.87
9. 14
11.76
7.06
11.76

19. 85
3.78
5. 16
22.65
6.0 9

23.21
17,23
12.69
16.30
21.66
35.58
8.48
2.63
25. 24
10.20

17.3 2
18.07
25.55
12.78
13.G8

18.33
8.41
8.14
7.76
5.70

8.71
3.71
8.32
29.82
15.98

10.01
11.78
17,80
3.62
14.45

5.72
10.43
13,04
3.88
9.84
5. 11
14,18
1,73
8.34
10,42

4.97
4,30
6.88
11.02
9,96

10.94
5.64
11.21
17.58
4.95

9. 22

10,13
35.37
16. 06
14. 73
9.8 2
35,12
12.94

55.2 4
8. 17
21.29
1.26
8.58
8.37
8.49
9. 04
14. 06
10.66
9.0 1
15.53

10.23
24,65
13.83
4.29
21.30

26.52
9.45
11.07
17.46
11.23
19.59
9.7 5
8.16
10.78
13.48

24.71
10.43
8.69
12.43
6.36

11.53
11,71
14.20
11,16
7.49

4.9 8

4.7 9

11.85
8; 11
3.83
1.50
13.23

7.49
3.90
5.76
7.01
5.62

1.9'?'
11.26
10.01
6.8 3
23.55

5.39
27.70
14.88
5.03
4.3 1
18.51
10.02
4.1 2
25.86
6.42
7. 34
0.92
3.51
6.5 0
7.96
6.07
12.16
8.41

15.40
32. 13
32.85
11.44
23,62
62.62
5.54
26,M
0.00
21,47
12.30
5.17
18.34
12.50
15.2 5
16.4 5
26.88
18,M
15.59
11.46
9.6 2
31.99

16.59
8.22
7.77
9. 15
9.30

38. 14
24, 20
12.46
14.01
41.63

23.56
18.8 6
14.95
14.32
14.20
9,82
18.61
15.63
14.76
5.73

33.87
29,6 2

20.08
23.92
11.54
23.51
23.55

21.02
20.29
14.0 1
62.28
17.65
23.47
1,91
41.71
7,86
7,39

10.60
9.72
14,30
16.96
5,57

5.51
14.34
16.27
11.81
11.77

18.75
20.65
8.57
15.87
14,89
23,33
26.01
11,35
18.61
18,61

18.19
9.89
23.32
19.48
6.02
17,84
14.03
12.72
15. 50
16.64

2.31 12,76

3.16 11.79

13.63 11.76
7.44 9.47
1.66 4.00
8.85 7.26
10. 55 15.85
7.9 3 15.03
14,72 17.89
16.79 7.99
11.98 16.21
4.94 11.22
2.74 3.10
9.72 27.86
27. 26 9.50
27.61 14.70
15.5 2 20.05
11.57 16,81
11.99 33.64
14.53 11.74
11.46 2.99
9.8 4 7. 34

9.64 9.41
5,48 7.74
4.4 5 9.58
27.30 35.83
7.66 1,50

10.71 13.45
4.01 1.10
23.95 13.48
3.49 7.55
5.64 6.29
9.55 9.79
3.95 6.66
9.20 13.99

9. 46
17,87
5.90
3.41
29••81
32.74
11.29
17.50
43.35
15.l8
20.81
14.25
17.17
4.71
4.31
4,40
4.20
11,81
3;J8
8.95

6.06
5,14
5.51
6.45
28.09

5.41
10.87
8.77
13.63
8.23

9.9 3
11.21
10.98
12.2 5
7,74
21,90
7.53
20.12
10.59
14.29

0.38
9.99
7.79
4.36
5.71

5.34

3.66
5.79
7.40
5.28
6.67

13.83
1.34
4.8 0
10.15
3.38

0.95
9.75
1.75
5.76
8.0 0
5.20
11.00
5.71
4.93
15. 19
19,70
4.40
8,50
20.78
8.76
10.18
4.77
13.07
2.16
1.65
1.27
2.25
8.23

7.53
2,79

20.73
10.30
15. 77
18.2 8
26.60
29.15
12.97
18.8 7
59.04
8.2 1
49.93
10.10
28.47
8.8'1
2.09
8. 14
11,09
6.67
8.5 5
24. 19

5.8 2
5.67
9.03
5.02
18.45

10.17
18.10
15. 17
25.04
6,17

27,41
20.85
29.84
10.37
9.54

29.01
13.77
11.20
20.84
2.66
8.43
20.23
17,35
9.83
20.82

8.15
4, 71
4,88
7.08

5.85
9.25
8,35
10.88
14. 83
6.49
6.72
29.57
3.67

21.88
5.37
18.9 9
5.40
0,01

2.06
7. 19
6.69

...7
5.49
8,90
3.91
8.67

11.75
4.85
11.56
12.00
16.66
1.01
2'7,99
4.3 1
8,4 5
10.50

23.'12
18.48
27.35
20.6 1
26.03

33.74
38.48
26. 10
22.63
28.38
14.57
24.80
45.94
7.86
10.83
16.89
21.38
31.0 2
41,89
18.77

4.48
19.00
6. 34
18. 24
40,36

19.76
24.98
16.33
20.00
21.76

29.61
16. 37
45.3 1
26.10
8.30

12.23
36.90
17.18
25.51
8.96
19.36
13.06
20.80
12.46
46. 14

2.00
19.32
11.21
54. 71

19.48
3,99
7.50
9. 74
4.57
6, 16
16.50
38,48
47,37
12,91

20. 38
11.92
13,14
16,07
8.03
20,85
16.63
9.85
11,24
12.13
10.45
5.73
48.16
5.75
9.56
8.29
10.11
17.40
23.2 3
11,69

13.30
16,18

8.48
37.27
10.71
51.00
30.29

19.83
27.82
12.46
14.01
4.50
12.81
21.51
29.38
12.49
36.99
10.93
67.55
16. 43
10. 25
34.66

1.18
24.41
5.33
26.95
18.36

6.22
9.61
13.09
8.46
10.67
21.72
-16.22
41.7 6
29.72
8.69

18.50
75.23
11.96
4.88
34.3 3

24.40
26.86
52.05
22.7 4
13.84

17.18
21.73
23.65
21.26

21.00
8.11
34.70
33.54

31.15
8U2
10.81
10.95
22.50

6.40
20.40
5.32
30.62
15.15

6.74
11.82
5.92
11.06
5.85
9.45
11.60
23.18
15.54
25,71
12.53
28.:17
24.64
8.24
24.37
0.91
10.72
6.21

4.14
25.74
15,11
18.33
9. 11

51.30
29.21
13.70
5.61
21,03
3.47
3.24
56. 41
7.89
6.40

4.49
28.97
12.83
12.47
2.55

8.34
3.49
8,87
21.90
11. 18

13.60
51.63
14.93
13,40
33.62

3.00
31.'15
18.88
24. 13
1l .4 4
4.61
9.61
13.85
18.22
6.89

9.03
4.14
7,66
10.301
18.2'

9.65
6.49
14.53
12.92
17. 14
11.34
8.28
5.58

8.20
9.89
11.95
7.8 0
5.25

3.70
16.08
14.29
9. 12
6.01

21.99
11.65
8.62
2.0 5
10,2 5

2.68
7.72
27.52
5.70
3.79

2.82
24. 11
11.73
9.79
1.24

5.44
4.87
5.21

6.82
10,61
23.88
13.81
33.27

35. 56
0.80
36.64
13.73
9.01
10,01
22.27
19,72
10.94
1.61
60,31
28.9 0
68.03
3.59
11.98

4.90
26.3 8
11.74
15.42
7.4 1

2.76
28. 17
28.88
16.78
15.73

8. 16
37.99
30.89
31.09
2.63
12.63
3.31
8.66
5.99
0.88

25.60
6.0;,1
10.90
;,19.09
11.47

1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920

1921
1922
1923
1924
1925

1926
1927
1928
1929
1930

1931
1932
1933
1934
1035

1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
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Stallon No. 140,0 - PEPEEKEO IA & F)

20.41 25.63 26.12 21.9 3 13.66 19.35 22.30 16.46 18.45 22.20 24.89 249.01
50.27 94.0 0 55. 20 51.2 1 35.7 3 34.00 50. 00 32.65 50.00 39.0 0 75. 11 356.20
3.43 2.89 6.01 5.50 6.00 4.40 8.4 0 3.00 2.85 6.80 4.40 178.90

17.79 17. 51 21.85 20.39 16.73 11.48 16.08 18.55 15.14 16.10 21. 14 22.« 214.24
82.87 78.86 10. 98 48.5 9 51. 19 31.95 47.65 84.41 63.17 59. 32 71.84 379.33
1.00 2.86 3. 16 5.32 3.02 4. 19 6.09 2.01 3.74 3.61 4.22 2.46 130.02 86.45

98.51
125.62
109.74

115.40
82.05
143.42
115.68
102.05

124.6 9
205.59
129.68
153.33
167,59

122. 80
182.60
147.19
152. 54
139. 32
184.39
157.18
138.98
Z09.50
146.59

175.54
105.89
209.33
83.36
109.59

140. 83
171.95
222.65
120.17
117. 06
69.67
155.89
107.04
126.24
158.16
129.76
141.73
18. 57
130.25
128.64

174. 23
177.32
161.0'1
152.37
109. 82
136.58
137.69
100.25
112.92
106. 19

128.76
152.67
254.22
196. 25
294.50

181.40
229.82
191.16
198 .87
168.53

281.62
269.67
259.82
226.74
163.28
208.55
211.58
149.51
210.3 1
164.64
229.92
202.59
252.34
232.87
222.29

236.80
24.0.48
156.64
254.16
238.65

264.14
262.25
198.51
202.,82
241.58

231. 52
136.5 1
217. 61
278. 87
183.85

226.6 8

12.44
7.49
13.68
8.2 8

6.63
7.22
6.98
0.95
2. 30

14.98
19.00
4.69
5.43
12. 61

17.03
6.60
15.80
21.24
19.75
12.40
20.23
8.84
11.58
12.36

34. 05
6.39
17.47
4.22
5.5 2

19.9 5
4. 32
33.60
2.91
1.16
11.61
43.1 5
18.70
18.22
4.90
7. 10
12.47
3.68
9.68
3.14

33.01
9.93
13.1 3
3.6B
5.76

11.56
14.48
8.86
17.91
16.15

25.77
57.86
42.9 2
28.25
12.0 9

11.66
25.67
3.55
19.59
9.35

56.89
18.80
22.8 3
3.51
2.91
20.82
12.89
14.79
23.04
23.98

47.61
29.0 1
39.59
30.70
13.24

23.37
15.53
12.71
75.41
12.53

13.68
37.21
6. 01
28.36
6.02

29.42
11.37
3.63
13.78
29.40

21.58

5.25
10.51
23.26
12.17

1.98
14.01
9.14
3.10
15.47

29. 16
19.1 5
14.59
9. 16
31. 33

17.85
12.53
19.58
4. 33
9.41
14. 20
19.81
25.84
18.27
46.49

12.&3
13.57
10.53
7.77
8.54

22.65
18.21
6.59
6.18
11.73

4.01
11.25
6.77
13.08
19.44

19.30
7.37
2.35
14.26
16.91

10.90
12.36
15.12
9.51
9.11i

10.84
8.82
2.04
11.16
9.73

6.51
20.19
23.78
16.99
31.11

24.59
15.99
8.03
18.00
20.97
13.87
21.19
20.20
19.3 3
13.66
12.27
5.17
5.25
22.09
15.47

9.39
18.37
27. 59
22.37
10.76

31.05
23.95
16.54
9.72
28.1 9

21.11
21.64
20.36
30.10
26.41

28.18
11.41
12.82
34.60
27.41

29.88

8.07
8.06
6.18
5.32
7.88
9.57
9.0 3
23.18
19.76

8.70
12.13
10.45
4.38
9.99

4.00
14.47
18.29
8.33
6.34

14.18
17. 14
1.08
11.92
13.40

13.22
3.06
1:r9
7.30
20.25

10.!il
8.01
15.09
30.0 5
4. 96
5.31
6.00
10.79
5.81
6.3 7

l:i.4 8
1.8 3
2.96
18.91
9.98

16. 12
12.78
10.98
7.89
14.11

28. 19
8.21
3.37
11.90
5.53

11.7 8
12.60
26.28
9.86
14.21

15.08
5.76
6.9 6
20.64
8.51

26.74
14.03
12.09
13.85
26.60
33. 17
18.78
4.77
26.9 1
10.70

14.44
18.02
25.09
17.50
13.80

31.4 6
18.91
11.11
13.74
10.77

18.93
28.47
20.89
8.9 1
18.19

41.58
5.22
11.22
18.13
7.79

26.28

11.67
5.88
4.76
17.82

11.11
4.44
7.72
5.16
8.40
5.31
15.03
14.08
11.37
19.3 1

8. 59
37.31
14.43
8.71
7.68

19.9 3
6.81
5.58
28.31
1. 86

11.89
2.56
7,3 9
11. 11
11.99

6.39
15.85
19. 12
1.32
12.19
4.99
11.19
12.16
4.18
12.75

18.90
6.26
6.63
13.13
6.29

15.0 3
6. U
1.04
8.31
10.81
12.7 5
5. 01
4.59
6. 04
5.65

14.51 17.12 19. 57 22. 83 218.31
32. 27 41.58 34.60 75.41 294. 50
5.48 4.77 5.11 2.97 128.76

11.37
20.79
28.95
1. 66
32.27

31.90
10.62
18.06
21.38
5.60
23. 14
11.47
8.07
9. 12
16.87
25.04
10.0 2
11.77
13.56
8.00

10.61
14.35
12.46
13.08
8.65

5.48
13.26
6.66
13.33
12.40

6.08
8.21
16.16
15.40
24.35

11.11
14.96
19.32
20.11
6.47

16.92

10.63
5.04
2.90
12.94

14.94
11.28
8. 00
15.83
13.55
6.79
18.40
9.23
17.13
18.99

22.04
33.34
10.40
5.77
14. 83

12.84
11.28
10.4 9
31.21
4.61

18.75
2.91
10.71
6,60
6.97

12.54
7.52
13.33
10.93
15.67
18.75
13.53
8.9'1
9.72
19.30
13.11
4.04
3.75
6.03
8.48

28. 19
19.27
5.41
9.46
24. 14
13.'15
11.90
10.49
5.98
12.06

24.98
25.29
18. 18
12.42
43.59
16.35
10.38
10.54.
11.54.
9 .06

40.42
42,31
11.39
10.94
39.27
20.44
14.96
16.18
14.81
18.8 5
11.75
27.35
15.39
17.28
8.20

22.76
12.87
13.20
32.86
18.5 1

40.38
54.34
41.47
20.1 2
24. 13

14..12
9.95
15. 12
14.53
7.05

15.72

1.56
8.90
7.27
7.96

6.70
4.60
8.7 5
2.75
8.88

4.01
11.88
19. 63
13.82
12.3 9

11. 13
9. 23
11.88
17.33
10.99

10.50
9.1 8
7.6 2
17.88
8.91

9.29
6.45
27.35
6.34
7.86

8.72
6.01
12.16
11.15
3.69

4.33
10.73
13.04
15.41
7.56
13.97
10. 13
4.29
8.96
8.83

11.96
17.11
6.28
11.72
11.27

8.83
5.32
13.02
10.G4
3.62

7.86
21.40
:lO.64
13.60
16.51

23.81
20.00
10.60
15.24
15.48

25.07
20.99
13.31
19.36
18.88
9.79
10.79
17.28
23.80
5. 15
16.68
14.81
16.4 2
16.51
18.5 8

19.25
16.27
10.10
23.47
18.33

10.24
21.56
21.69
11.57
10.92
12.93
12.52
23.78
11.38
14.43
28.85

8.04
6,5 3
3.34
4.4 8
5.38
2.13
3.85
6. 82
1.93

2.99
7.40
3.3 7
8.14
8.83

8. 17
11.20
6.32
6. 59
12.72

15. 12
9.26
9.73
18.86
10.41

12.04
8.33
11.83
4.60
2.71

3.02
1.77
9.7 0
3.8 2
9.31

2.47
8.02
7. 56
4..00
17.39

3.16
6. 38
6.77
10.70
9.58
6.67
5.66
5. 83
9.46
4. 60

7.6 8
6.48
11.20
4.26
9.82

6 .63
9.81
13.33
5. 25
:19.16

6.32
14.95
9.86
14.66
10.78

10.32
8.12
13.91
15.73
7.69
26.53
9.68
20.0 7
12.77
14.86

5.66
9.27
8.74
9.71
11.01

10.95
16.80
9.93
14.22
11.49
19.17
7. 11
13.4 5
5.61
11.20
8.77
5.85
16.72
12. 15
12.11

14.02

1.93
7.52
3.61
8.80
13.50
4.56
8.48
17.92
13.03

1.51
18.8 3
5.63
9.29
13.73

10.84
9.35
8.2 5
10.06
9.35
15.24
6.52
7.49
30. 16
3. 15

8. 19
15.34
6. 00
0.23
2.30
6.68
11.58
5.61
10.80
5.93
11.26
6.57
4. 25
12.80

9.41
11.59
5.52
13.67
4.81

12.Z9
14.52
12.69
4.48
8.72

16.39
9.0'1
6. 13
9.95
2.38

Sta ti on No. 142 .0 - HAKALAU

2.22
17.99
11.67
16.93

15.11
3.06
6.32
9.61
5.42

6.48
11.05
18. 45
34.30
7.47

8.63
8.7 5
18.26
15.60
9.79

16.84
26.96
12.32
11.71
22.41

9.04
10. 51
27.20
4.32
5.81

8.62
15.02
27.45
19.87
9.91

3.61
11.33
5.37
9.75
26.68
18.5 3
13.15
10.68
10.63
15.85

16. 09
11.21
28.38
20.4 2
4.71

6.2 2
17.11

9.62
7.13

Sta t ion No. 140,1 - PAPAIKOU MAUKA

4.14. 10.46
18.31 17.1 2
12.32 15.60
27.84 10.5 6
44. 13 27.95

13.94 8.95
23.45 - 22.80
22.99 22.79
18.79 24.13
24.83 1.18

23.47 23.36
17. 13 16.92
46.95 24.38
28.81 7.28
8.98 1.32
9.23 22.44
36. 79 19.63
16.!i3 9.0 1
23.32 19.61
11.58 1.89

32.48 12.58
15. 13 17. 11
22.06 18.08
15.15 13.11
46.90 33.72

11.41 6.8 4
19.84 19.63
9.5 2 21.71
6.06 20. 26
31.54 23.89

15.24 29.07
33.74 12.13
11.94 17.52
20.92 15.35
31.08 17.31

13.68 14.'1
8.06 27.2 5
47.00 30.5 1
22.16 51.3 5
21.30 21.2 3
10.94 14.01

9.56
12.46
17.49
9.0 5

V.81
9.04
38.12
20. 12
4.70

27.45
61.84
10.51
3.22
12.41

6.9'7
14.50
8.50
34.73
16.36
11.09
12.33
6.90
12.14
3.78

12.60
18.55
28.50
10.62
28.61
7.60
43.87
25.05
7.30
28.42
1.54
15.38
3.83
13.75
13.60

3.15
6.80
5.21
4.7 9
7.14

16.43
21.14
24.91
28. 17
7.29

8.56
44.47
10.70
2.65
26.86

6.5 3
6.01
16.20
4,27

14.11
8. 11
6.53
7.58
6.'17
8.78
6.00
10. 17
8.79
8.78

2.19
17.28
24. 03
12.11
5.57

23.13
15.37
4..95
2.93
9.31

2.12
3.65
24.11
5.39
4.15

2. 59
20.44
9.01
9.32
1.23
5.67
2.28
4.98
15.37
8. 21
8.24
34.97
8.81
5.34
26.1 3

2.44
15.32
18.18
18. 62
8.49
3.97
5.76
10.:£1
19.30
5.50

13. 51 1.89
2.94 23.55
15.77 9.40
22.94 30.49
7.60 20.71

16.49 6.09
36.99 9.38
25.93 16.19
11.28 3.70
29.66 12.14

3,56 25.56
26.05 35.17
24.97 39.09
32.85 36.04
11.89 8.09
1.19 17.68
8.74 61.65
11.16 9.68
20,28 3.23
11.28 38.26
11,06 29.07
2,93 30.74
10.58 47.76
14,67 23.81
24.75 19.44
33.81 25.73
16.54 37.92
11.82 :n .99
16.69 16.89
34.34 16.07
46.22 21.61
12.16 5.72
8.46 9.86
26.84 11.67
20.52 20.08
36.96 15.99
5.08 20.77
3.87 25.53
27.95 33.98
4.12 16.10

12.18 11.64

12.55
4. 18
15.63
3.71

7.59
4.03
31.90
2.66
3.8 2

8.4 5
5.06
8.88
28.30
7.91

6.26
8. 14
7.45
7.74
17.53

18.94
2.29
32..34
8.53
4. 11

13.82
23.72
20. 51
8.09
8.39

35.94
24.19
39.a?
3.6 6
9.93

3.4 5
12.48
8.30
12.12
9.16
1.41
26.74
17.92
14.15
10.90

5. 10
25.84
19.12
20.61
2.76

7.84
1.28
g.0 2
3.61
1.76

3.86
22.81
17.05
10. 39
5.17

6. 22
33.93
35.66
19.92
14.97

9.22
36.83
32.63
30.02
1.00
9.95
2.68
12.42
6.89
4.17
28. 59
5.50
8.58
38.98
13.24

14. 69
28.96
0.75
6.5 1
20.55

16.41
19.96
5.84
13.B1
33.31

4.01
4.07
2.29
20.77
16.44
24.86

1892
1893
1894
1895

1896
1897
1898
1899
1900

L901
1902
1903
1904
1905

1906
1901
1908
1909
1910

1911
1912
1913
1914
1915

1916
1917
1918
1919
1920

1921
1922
1923
1924
1925
1926
192'1
1828
1929
1930
1931
1932
1933
1034
1935

1936
1937
1938
1939
1940

1941
1942
1943
1944
1945

Total 647.53 706.63 882.96 879.54 756.59 504.42 696.25 849.65 595.09 701.77 802.31 936. 19 8952.98

:YJ ean 15.7 9 11.23 21.54 21.4 5 18.45 12.30 16.98 20.72
\fax. 38.98 46.22 61.65 47.00 51.35 39. 16 30.8 4 54. 34
Min. 0.75 1.19 1.89 4.14 1.6R 5.66 5.15 1.05

1913
to
1925

1926
1927
1928
1929
1930

1931
1932
1933
1934.
1935

1936
1937
1938
1939
1940
1941
1942
1943
1944
1945

1946
1941
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1858
1959
1860
1961
1962
1963
1984
1965

196<1

144.98
259.74
218.49
179.62
291.18
189,08
241.5 1
179.47
237.40
240.40
350.04
356.20
335,0 0
297.62
208.20
299.80
289. 40
119.20
265. 36
193.27

272.1 0
245.80
291, 60
249. 52
251.60

264.60
211.20
178.90
2'14.76
165.4 0
215.5u
298. 59
225.01
230.4 0
284.8 0

266.19
185.89
255.20
307.71
209.90

25.93
51.30
31.25
2'1.93
10.07

15.56
25.07
4.40
20.3 0
9.8 0
61.00
18.00
29.00
7.40
5.40

29.60
14.00
16.60
30.80
21.48

63.30
36.00
43.00
30.6 0
22.00

26.40
16.40
15.00
75.11
13.40
18.40
46.99
6.20
22.80
6.80
32.79
12.20
4.80
13.90
34.80

44.57 220.6 5
15. 17 137.90
35.35 379.3 1
Ll.83 177.50
23.05

27.05 294.48
4.09 292. 15
71.84 379.33
6.5 1 213.63
2.46 190.47
23.80 143.0 6
56. 15 261.47
37.99 203.86
32.5-4 203.50
12.75 228.8 1

13.81 180.28
30. 15 246.91
4.80 152.74
18.83 176.35
9.34 181.42
57.87 283.42
21.38 294.92
29.54 258.69
6.73 202.59
5.66 153.4!!

21.31 207.90
12.07 221.76
13.66 136.41
24.35 192.77
25.43 156.50
52.73 211.60
27.44 191.04
34. 12 225.66
22. 10 177.99
18.71 195.59

21.23 197.89
12.91 194. 08
11.00 130.02
62.62 218.84
10.74 193.98

11.33 223.20
33.14 220.04
6. 38 168. 69
22.77 172.88
5.77 221.19

22.85 193.19
9.00 122.49
3.83 222.28
15.58 278.78
28.68 197.38

20.59 227.72

7.5 6
19.19
18.81
16.44
25.2 2

23.75
Hi.05
1 .00
23.10
26.40
22.04
26.00
30.00
25.60
26.4 0

18.00
15.00
6.80
27.40
18.40

12.00
19.20
31.40
24.80
17.00

32.00
29.80
18.00
7.95
32.00
14.20
23.60
26.20
33.00
33.2 0
39.00
13.50
111.00
36.00
30.80

11.45
11.91
20.04
4.93
14.14

17.14
2.85
8. 74
13.40
8,40

27.00
20.40
15.00
17,80
24.00
50.00
20.00
6.40
36.80
12. 20

18.60
22.40
31.00
19.0 0
16.40

28.40
23.00
15.00
14.20
1;;I.00
23.50
33.4.0
12. 60
9.20
18.20
43.18
6.30
21.00
20.80
7.40

12.83
22.46
24.50
3.57
32.65

32.49
10.87
13.96
24.00
23.80

29.00
13.00
9.40
13.80
22.00

32.60
13.00
14.40
18.00
10.40

14.20
18.40
16,20
12.40
8.60

5.60
14.00
8.40
16.40
13.40
3.00
10.60
65.20
18.40
24.00

12.82
18.60
22.70
23.80
5.60

12.24 8.9 1 20.58
4.26 6.23 21.94-
11.38 13.06 26. 12
11.92 14.73 11. 17
18.08 21.04 15.64

16.21 14.91 59.32
27.24 17.62 24.81
29.33 24. 17 27.81
14.00 33.64 17.69
13.44 10.32 19.30

13. 00 10.31 8.6 1
19.94 10.54 23.02
19.84 18.62 15.14
5.85 10.94 13.65
24.94 9.40 15.74

29.19 18.52 33.61
7,48 3.61 17.35
11.94 4, 14 4.90
19. 56 14.96 19.10
15.57 9.99 24.98

18.08 26.35 13.47
9.22 16.29 24.87
13.41 16.64 27,09
7.79 14.33 19.19
11.48 19.40 15.91

20. 11 35.89 12.73
8. 71 19.94 5.52
10.08 5.04 4.22
10.54 21.28 17.97
8.24 8.84 13.07

10.61 14, 13 11.74
12.92 19. 15 13,94
13.63 22, 22 25.06
8.79 12.64 17.33
6.77 13.89 15.18

3.74 23.98 22.34
9.64 17.14 19.10
5.53 8.73 12. 56
12.86 11.77 7.69
8.70 9.84 21. 32

16.48 23. 75
6.28 25. 66 15,73
12,40 16.54 16.90
11.97 6.43 27. 27
22.09 18.54 23.79

9.29 33.42 25.32
12.98 6.18 9.40
20.23 19.00 16.43
22.11 18.20 32.85
5.17 9.60 30.73

17.97 27. 85 27.97

847.77 901.381183.97 1256.3911782.92

20.60
26.20
14.40
11.20
16.90
17.40
9.00

22.43
25.96
17.27
10.64
45.44

18.78
9.97
8.80
13.80
1Z.10
47.20
32.80
17.00
16.00
50.00

26.20
24.40
20.00
16.06
23. 20

14.00
27.00
18.00
19.40
8.40

26.00
14.20
15.40
38.20
19.20
48.00
48.00

8.48
24. 52
26.32
10.77
20.41
21.94
21.09
10.80
22.40
23.30
28.00
34.00
17.00
25.20
20.40

22.40
4.40
•• 00
23.30
8.89

21.40
19.40
19.40
20.00
18.80

21.0 0
19.80
13.40
22.40
21.40
34. 20
29.40
32.20
11.80
13.80
14.20
13.80
28.80
1-4.60
16. 60

Dtsc onll nued

8.92
12.31
13.04
6.09
35.73

8.00
12.3 2
10.60
13.10
13.60
16.20
15.00
16.00
l8.80
11.00

20.00
20.00
28.40
14.80
12.20

6.00
10.00
8.60
7.20
12.60

12.80
18.93
10.4 0
17.00
11.00

10.20
38. 60
6. 20
14.00

10.40
8. Z0
19.00
15.00
15.40

15.2tl
13.35
17.57
7.41
25,31

10.12
21.34
18.85
45.80
11.20

33.60
28. 00
32.80
13.00
10.00

38.60
23.00
14.80
28.80
5.50

11.00
26.20
22.40
12.60
32.20

10.40
19.4.1
27.40
26.4.0
26.00
28. 20
11.20

19.40
21.38
17.20
29.20
38. 00
51.21
20.30
is.eo
877.27 Si9.04 754.62 869.55 641.85 738.1 8 887.8 1 995.58 9960.54

Mean
Max.
Min.

1916 12.21 5.16 17.12 15.27 38.32 14.38 10.31 20.86
1917 25.34 4.44 22.18 13.22 8.43 7.99 6.09 2.01
1918 36.13 78.86 25.44 34. 10 37.76 16.2 2 39.99 24.30
1919 13.39 16.02 27.9 5 12.40 14.31 7.14 14.40 22.18
1920 10.01 10.01 35.89 13.51 3.55 9.04 10.67 10.77

1921 82.87 6.63 14.88 20.20 9.28 5.38 16.41 21.34
1922 35.72 39.09 67.66 23.49 16.01 6.62 12.90 16.84
1923 55.34 14.08 31.73 31.86 17.81 19.82 23.48 26.06
1924 6.85 14.85 11.67 48.59 10.55 6.70 21.51 21.07
1925 17.39 3.43 37.39 23.39 16.41 11.84 6.71 28.59
1926 5.49 18. 57 3.1 6 5.32 13.08 8.13 8.05 25.54
1927 28.04 3.15 28.31 20.93 12,63 11.0 1 23.73 24.02
1928 14. 19 12.10 6.61 9.9 4 16.55 11.89 25.59 15.40
1929 18.65 22.13 40.71 23.11 5.64 4.19 15.00 10.49
1930 6.84 12.35 21.20 35.60 17.12 30.34 12.43 30. 10
1931 4.33 14.51 6.07 16.83 7:57 4.56 16.62 14.66
1932 45.19 48.99 9.93 21.40 25.34 14.4 1 15.92 7. 16
1933 39.43 23.42 13.44 15.38 14.16 7.04 1.96 5.53
1934 16.89 11.87 8.22 11.80 19.45 12.95 10.83 5.89
1935 14.21 27,84 15.61 22.62 6.05 10.05 16.64 8.63

1936 9.21 4.64 25.2 9 26.89 25.83 10.90 29.27 36.56
1937 46.28 36,10 41.70 17.60 20.67 13.86 21.50 25.45
1938 28,45 19.01 33.58 32.33 20.30 11.55 12.85 13.94
1939 28.36 21.B7 31.26 22.97 8.87 11.56 17.40 12.26
1940 2.09 13.22 8. 24 9. 11 8.10 1. 48 18.28 34.54

1941 10.38 2.86 15.31 11.03 25. 79 111.05 11.48 22.96
1Q.t2 2.58 10.64 70.98 15.87 17.07 13.59 8. 19 14.09
1943 8.63 9.88 11.71 15.87 7.59 17.29 19.27 13.11
1944 6.44 18.89 4. 32 23.99 17.22 13.28 21.11 13.38
1945 4.04 8.18 34.91 11.89 3.02 13.17 6.89 18.22

1946 21.30 18.03 22. 18 19.25 7.83 6.63 18.72 10.45
1941 6.04 4.43 28.34 16.71 19.65 7.73 15.64 19.05
1948 9.47 7.5 1 43.82 19.71 18.48 7. 27 13.57 12.80
1949 33.87 12,05 21.11 11.41 7,'16 4.28 13.93 12.72
1950 11.25 24.02 14. 81 37.77 23.95 7.66 14.95 6.63

1951 11.85 34.2 7 23.95 8.04 6.40 6.94 16.61 18.54
1952 23.89 13,85 28.92 17.24 14.46 13.51 13.44 9.98
1953 1.12 12.39 24.93 6.9 4 19.06 7.06 9. 14 11.56
1954 7.12 14.72 20.30 5.85 18.74 13.54 16.97 26.66
19S5 15.91 32.88 12.21 24.55 17.90 10.58 14.94 14.41

1956 15.23 40.97 18.61 U .72 20.50 16.95 9.00 34.16
1951 16.09 9.81 5.74 33.0 1 11.88 5.56 19.11 38.04
1958 4.98 7.66 7. 15 9.9 3 17.38 11.70 22.8 6 34.81
1959 12. 16 17.86 12.27 20.66 11.17 5.8 3 9.38 14.51
1960 24.99 26.54 18.78 27.48 16. 05 9.68 9.39 18.71
1961 4.29 32.88 11.61 12.57 13.47 7.30 10.53 9.86
1962 2.60 5.56 18.12 7.87 24.31 5.28 11.77 9.42
1963 2.47 5.34 25.28 44.06 32.23 17.86 23.08 12.47
1964 22.71 26.13 30.44 19.17 51.19 11.72 12.43 1' .59
1965 17.11 7.47 18.37 24.82 21.28 12.74 13.95 8.8 0

1966 26.75 10.39 12. 65 11.11 12.13 14.31 24.73 21.27

Total 918.71 963.261 201.59 1121.52 919.94 631.42 900.341038.89

1926 (1 ,17 18.05 2.89 6.0 1
25.82 2.43 27.90 22.59
18.31 11.52 7.83 12.03

1929 14.78 20.36 32.87 23.83
1930 9,28 11.&4 22.69 38. 70

3.33 14.34 6.48 17.15

1933
20.40 13.20 3.00 24.90
16.20 38.00 14.00 43.60

9.90 4.00 31.70 40040

1938
36.02 46.00 40.00 38.00
1.80 16.00 7.2 0 14.00

16.40 4.00 26.00 16.00

1943 1:::
:::: 7,60 22.20 6.00 37.80

6.00 11.40 50.0 0 13.60

35.00 15.80 26.80 34.00

1948
45,60 18.20 23.52 16.20
15,60 28.00 24.40 47.60

17,00 41.20 29.20 14.60
19S3 29.60 20.20 40.40 25040
1954 0.50 13.00 32.40 10.00
1955 11,20 16,20 21.30 8.40
1956 23.40 43.40 16.00 34. 20
1951 19.00 48.00 39.00
1958 20.00 13.60 7. 80 43.80
1959 6.41 10.40 12.00 15.20
1960 15,20 31.60 14.40 28.00

35.20 32.00 25.20 34.82

4.20 43.00 16.40 18.60
1963 35.20 4.00 24.00 9.60
1984 2.20 6.00 30.00 50.00
1955 24.20 30.40 36.00 24.4.0
1968 18.00 5.80 20.80 25.40

30. 10 12.40 14.00 14.00

TOlal 778.13 836.93 1025.35 1044.13

Mean 18.98
57.40

Min. 0.50

6Ot.

21M,

1
221
209,

231
245:
Ii!
I'"
24l.

121
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JAN. fE B. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOY. DEC. ANN, JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

Tota l 859.50 819.62 1145.59 958 .6 1 747.05 529.63 743.81 895.25 729.67 827. 26 1021,07 994.3 7 10173.66

Tota l 610.9 7 625. 25 783.26 675.49 496.26 358.58 492.29 599. 25 465 .23 574.20 602. 87 734 .96 6732.78

Mean 11.98 12.26 15.36 13.24 9.9 6
Max . 43040 48.47 49.99 29.94 20.47
Min . 0.2 4 1.4 3 0.00 1.42 1.74

7,03 9.65
19044 17.04
2,42 3.25

140.05
130,70
168.16
133.83
14U4

146.41
13S063
88.0&
163.82
134,84
162.10

120.05
119.4.5
157,!lll

136.51
16.&0

9. 13 44.92
14.29 23.69
17.21 26.75
12.09 20041
14.47 18.27

11.06
12.71 8.84
6.92 7.23
7.36 46.47
12.33 6.93
22.12 9.19
10.80 20.34
25.78 14.04
13.99 4.76
15.02 4.09
16.39 15.34
5.93 3.78
Di sconti nued

10.59
13.94
17.85
8.51
10.63
21.90
11.58
5. 12
8.58
7,63

14.66
21.83
4.24
12.58
15.82

28.46
4.32
13.84

5.10
9.67
9.4 5
7.42
4.3&
3.07
6.83
3.47
H .60
4.90

3.45
3.33
9.00
8.59
15.65

5.09
9.42
11.72

11.98 9.30 11,48 12.30 15.3 1 140.2'1
27.38 24.39 26.46 30.19 57.36 249.68
3.30 3.3 3 2.57 2.27 1,82 B5.3tl

5 .46
H .55
7.48
8.86
5.31
10.19
7. 87
6.81
17.67
10.36

15.08
27.38
9.42
22.03
14.44

6.83
5.83
8 ,15

11.98
9.76
9.98
9.68
8.60

10.85
7.95
4.63
9.72
11. 14

4.88
13.00
5.82
14,59
4.89

6.08
7.16
16.01

5.24
&,45
5,11
2.87
5.17

3.98
10.57
4.98
7.07
7. 26

11.3 1
4.19
3.45
8. 68
7.01

5.12
3.57
8.79

10.88 3.86
8.78 11.69
14.18 12.97
6. 30 5.91
29.94 14.67
6.54 3.4 5
11.1 3 9.3 3
5.85 11.16
2.8 1 13.9 3
15.29 9.63

6.74 14.21
24.82 9.0:>
11. 59 8.56
6. 51 10. tiO
18.16 12.75
9.18 8,64
3.13 13.7 9
29.34 20.47

11.67
0.00
31.87
15,03
1.00
18.58
22.79
19.30
18.96
10.0 5
17.33
3.73
7.73
5.95
11.32

6. 50
13.00
12.35

13.28 7.94
4.3 5 3.01
8.54 6. 17
29. 19 7.50
7.58 22.94

9.66 28.53
16.09 7.34
0. 24 11.7 5
5.06 14.3 9
11.50 25.78

10.30 32.83
s.ae 7.92
9.77 10.65
3.08 8.09
16.85 21.50
3.60 24.68
3.M. 2.93
1.41 4.70

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
1962
1963

142.21
135.79
170.81
133.05
151.89
149.44
132.22
86,78
162.46
138.75
156.98
151.58
123.6 2
114.08
149.43
31.42
74.8 3
130.44
159,67
133.55

137.65

42.48
20.5 4
25.8 1
19.75
19.85

19.95
9. 17
7. 18
43.23
7.90
8.39
19.85
5.16
13.4 1
4. 33
13.8 2
3.6 2
3.54
9.60
17.11

12.90

8.46
23.79
21.17
14.99
15.99
9.8 4
11.23
7.03
6. 11

12.21
18.66
9.53
15.2 1
22.0 3
13.64

15.59
5.21
12.66
24.11
22.11

15.04

10.58
12.44
16.39
7.96
9. 39
17,85
11.40
4.92
7.19

7.39
15.32
18.59
11,33
4.6&
13.71

26.23
3.19
12.18
14.32
8.96

18.92

4.5 3
7.65
9.80
5.76
6.85

3.30
6.73
3.82
11.15

6.09
3.67
3.62
9.27
8.28
14.66

5.5 2
9.3 3
10.95
12.54
5.72

9.9 5

5. 44
10,87
9. 07
8. 69
5.37

10.88
7,32
6. 69
17.26

12.00
15.70
27.44
21.58
7,8 4
11.04

5.90
5.94
6.31
8.02
6.02

10.88

12.25
9.60
8,54
12.74
9. 71

10.03
10.78
5,44
11.3 2

11.62
5.06
13.29
13.71
6.57
8,56

7.39
7.22
15.48
5.90
6.85

16.30

4,72
6. 30
5.35
2.49
6. 24

5.60
9.69
5.10
7.75
6.29
11. 22
5.78
8. 75
3.82
7. 62

4.76
3,43
8.5 2
5, 17
7.55

9. 29

3.87
12,09
12.32
5.93
14.78

3.49
10.75
10.60
15.77

10.20
13.83
7.60
10.94
9.22
13.97
7.62
13.93
16.42
25.78
14.73
4, 57

13.41
9.08
13.59
5.54
28.52

6.85
11.43
5.44
4.4 1

16.46
7.01
23. 37
6.73
11.46
15. 14

8.89
2.46
24.26
9.00
18.10

7.27

11.84
14.32
34.04
14.78
7. 46

23.64
22.75
15.7 3
21.79
11.4 6
14.49
3.58
6.6 1
6.92
13.00

5.9 1
13.96
12.64
18.94
10. 57

6.99

7. 12
4.04
5.5 1
7.42
20.44

27.84
7.88
14.37
11.96

26,40
32.95
8.82
10.47
10.95
19.71

23.6 1
3.76
4.88
11.76
4.24

8.86

11.4 5
4.87
9.22
27. 00
7.29
10.17
13.09
0.26
4.52
10.71
10.68
9.91
3. 26
8.92
14. 05

6. 12
2.18
2.60
14.53
11. 59

14.68

1946
1947
1948
1949
1950
1951
1952
1953
1954

1955
1956
1957
1958
1959
1960

1961
1962
1963
1964
1965

1966

Mean
Max.
Min.

11. 46 10.93
39.9 7 34.9 1
0.26 1.23

15.27
61.84
1.54

12.18 9.96
34 .30 30. 16
2. 22 0.23

7.06
18.86
1.93

9.92 11,94 9.73
21.3 5 3'1.21 37.3 1
3.6 2 2,90 3.30

11.03 13.61
30.05 46.49
1.83 1.98

13.26
43.75
0.95

135.65
222,65
31.42 Station No. 144.0 - PEPEEKEO MAKAI

Station No . 70.5-WAIAlL4. STREAM

Station No. 143.0 - HONOMU MAKAI

1.42 1.74
16. 94 6.42
16. 16 3.87
21.5 1 8.28

15.91
3.37 3.83
5.84 7. 27
12.7 i 19.90

128.95
204•8G
75.21

204.85

138.38
112.73
104.97
141.23
126.83

115.92
85,96
153.BIl
118.86
96.32
120.78
186.57
112,85
121.3tl
120.8'1
98.90
143.66
122.66
121,96
126.51

139.73
118.42
12l.62
180.21
133.53

147.4S
101,03
184.H
11.76
110.21

136,48
159.61
203.22
106.00
115.58

78.22
159.05
109.68
116.55
140.93

90 S
126.86
82.28
123.50
123.08
151.81
155.06
159.56
157.06
97.20

130.65
125.59
97.60
128.01
113.13
142.6g
124,49
1601:.74
122.61
136.81

141.31
122.35
86.46
160.93
123.13
157,77
140,39
105. 10
1l0,oo
133.43

132.03
75.21
130.26
155.28
137.56

126.69

13.14
45.55
1. 14

22. 14

20.85
16.32
9. 2&
19.76
12. 17

6.09
8.2 5
3.68
1.14
2.89
14.81
19.1 5
3.25
4.32
10.87

13.53
5.04
13.9 1
19.07
17.0 1

9.60
17.17
9.44
10.36
15.00

28.07
1.&0
14.84
3.56
H.G7
16.52
3.90
27,03
3.60
1.14

13.08
42.33
22.65
18.64
4.57

6.40
10.66
3.38
9.72
3.&4
34.75
10.98
12.62
3.66
4. 88

9.51
12.00
9.88
17.25
15.68

44.2 3
20.57
23.28
18.38
18.75

19.29
8.09
8, 21
45.55
7.40
9.78
18.72
3.97
13.11
3.26

l4 .95
4.01
3. 15
9.43
15.99
12.29

12,32
34.7 4
2.56

12. 13
7.74
6.02
13.89
12.59
12.90

3.06
12.07
10.78
2.56
14.04
26.56
18.01
14.26
6. 79
24.64
15.88
10.20
9.6 1
3.03
10.46

12. 13
13.03
19.88
15.59
34.74

12.94
15.04
10.20
5.52
7.06
20.80
18.62
6.01
6,33
10.70
5. 14
12.27
5.88
10.94
16.02
12.4 2
4.8 1
3. 16
13. 17
19.42

19.4 1
12.69
13.23
10.42
11.47
9.9 7
4,09
4.70
13. 11
10.41

7.12
16.59
18.87
11.39
12.61

9.89
11.73
6.40
11.57
11.98

19. 14
11.20
13.6 1
26.05
11.69

11.79
6.46
10.60
20.53
23.82
15.97

10.GO
2R.9 5
2.87

H . 16

20.15
9.45
8.57
6.44
6.97

1.31
10.20
11.77
21.82
17.54
9.03
11.52
11.1 3
3.79
9,49

3.84
14.70
10.26
5.9 0
7.8 3

8.6 3
15.92
5.47
8.20
13.31

12.08
2.87
8.35
8.98
21.62
12.59
6.94
14.41
16.92
5.08

5.88
8.64
11.96
3.40
6.8 1
10.10
3.01
3.27
15.43
9.50
17.6 5
8. 59
1.04
6.04
9.9 1

25.84
10. 54
2.91
10.11
7.89

9.67
10.27
15.28
8.55
9.4 1

22.04
9.49
6.31
7.49
5.69
16.35
W.87
I l .56
3.60
14. 18
28.95
4.27
13. 18
11.57
7.70
19.06

9.46
28.15
3. 35

10.7 6

17.60
13.48
7,20
4. 39
19.77

10.03
6.08
1 .62
6.5 3
7. 76

5.07
12.25
12,110
8.32
14,29

8, 13
24.76
12.74
9. 07
4.45
14.90
5.56
5.29
28. 15
7.2 6

12.62
3.96
6. 15
6.8 7
12.36
5.89
18. 35
17.9 5
8.26
14.04
9. 11
11.05
13.33
6.9 2
13.11
14.16
5.48
7.03
11.07
6.89

13.35
5.40
6.96
&. 58
10.35

14. 37
5.73
5.82
9.27
5.86

4.94
10.35
9.05
6.05
5. 10
3. 35
6.45
4.67
9.49
5.85
4.68
3.56
1.46
7. 14
12.41
6.68
9.95
9.86
13.40
4.67
10.1Ii

10.17
29.75
".Or.

21,67

9.26
9.78
5.50
3.29
14.08

17.51
9.12
1.0'1
15.14
12.02
5.92
15.74
9,42
16.32
12.63
17.43
28.3 1
8.37
5.84
13.59

7.33
7,17
6.57
29,75
5.21

12.70
4.06
9. 57
9. 15
6.53
9.28
1 . 10
11.84
10.36
12.40

15.21
10.84
7.83
8.07
10.66

8.73
4.36
4.32
6.00
7.5 2
23.21
11.33
7.64
6.49
21.5 1

14.31
12.51
10.03
8.82
12.78

6.02
12.42
8.50
8.22
5.59

9.49
8.33
4.88
15.04
10, 33

11.08
24.95
11.7 1
7.6 1
11.83
6.98
4.58
7.29
8. 54
6.15

8.2 1

9.58
30.60
2. 11

30.80

10.6 1
11.21
7.25
8.40
9.34
7.50
5. 15
9.73
2. 11
7.82
4.97
11,75
16.82
10.11
9.35

9.0 1
9.76
5.87
12.07
7.67

8.35
5.10
6,00
19.02
8.95

7.57
6.00
20.94
6.27
6. 75

8.64
6,42
12.30
12,17
4.40
4.95
11.71
U .S1
14.46
6. 45

11.25
9.61
3.91
8.31
11.60

13.12
16.03
7.45
10.8 3
11.22
8.80
4.67
14.50
14.47
4.03

11.45
10.05
9.35
8. 46
1.90

9.78
7.36
4. 19
11.33
9.83

5.82
13.50
13. 10
5.79
6.48
6.23
G.74
14,4 7
6.68
9.8 1

l4 .32

6 .G6
15.92
2.31

14.03
5.9 2
6.4 8
5.9 1
4.3 2
6. 36

5.34
2.36
4.17
6.83
2.50
2.85
5.09
3. 17
6.29
6.76
6,66
9.0 6
5.31
5.64
11.10

10.71
8.8 1
7.86
15.92
10.71

8.81
7.83
10.44
5,2 1
3.49
4. 25
2.31
8.08
3. 28
7.88

2.73
5.33
5.69
3,42
14.88

3,46
6.45
5.26
11.07
5.74
4.75
5.8 1
6.27
9. 02
4.48

7.42
8.94
11.55
6.2 6
9.39

5.19
5.84
5.53
2.99
4,76

3.88
9,87
5.47
6. 06
6. 16
8.80
3.99
7.29
3. 17
7.03
5.59
3. 12
9.37
6.35
10.26
9.50

11.45 9. 10
29.40 24.97
1.99 1.22

10.09 13.47

8.20 5.96
1.99 2.02
14.30 7,33
15.22 3.18
19.55 8.1 8

15.05 12.05
3.02 4.92
5.94 8.8 7
9.31 18.82
6.0l 11.65

8.94 2. 16
7.90 12.55
11.86 6.96
24.06 7.15
7.00 8.35

6.26 7.86
6.33 5.35
14.2 1 5.63
12,48 10.86
6.55 9.29

12.06 16.35
15.89 6.99
9.87 7.74
8. 18 22.28
21.17 3.26

12.15 18.30
12.67 8. 49
22.98 9.06
5.92 4.96
6. 11 1.22

10.24 4.14
12.70 1.38
22.56 6.43
18.28 6.94
9.15 11.40

3.73 5.90
10.99 10.69
5.01 10.09
10.60 3.74
26.82 8.73
10. 27 5.47
12.12 12.68
10.96 8,00
11.25 13.54
9.98 4.67

11.41 8.6l:'1
10.95 13.65
24.27 11.54
21.19 6.47
5.09 4.58

6. 86 15.53
13.95 7.95
9.57 4.69
10.58 11.33
11.64 2.17

13.41 2.33
8.48 11.29
12.41 13.51
5.16 4.61
26.45 13.04
5,28 3.59
8.20 8.15
4.80 10.94
3.48 12.47
13.40 9.87
6.06 13.87
19.31 6.54
5.86 8.99
8. 14 7. 11
13.16 10.23
7.82 8.6 1
3.21 12.14
29.40 15.04
10. 18 24.97
19.71 11:1 .11
5.98 5.84

22.01

7.56
10,95
13.60
18.04
8.81

12.34
10.29
42.37
23.87
4.56

26.34
67.29
7.71
1.38
1.16

4.00
11.4 1
6.69
30.17
13.9 1

11.81
11.75
6. 14
9. 39
2.74

10.0 1
20.46
24.04
10.46
23.77

5.76
34.8 7
23.1 1
8.64
25.70
2.2 1
19.25
3.8 1
11. 11
14.04
2.96
5.94
4. 86
5. 12
12.18

15.38
26,65
29.38
39.75
5.8 2
8.87
38.72
8.82
2. 10
23.01

10. 38
12.72
32.44
13.22
5.48
17.70
20.42
17.50
17.85
9.54

17.99
4, 18
5.5 2
7,4 5
7.97

6.70
13.89
12.52
16.84
8.29
6.42

10.08 14.62
35.34 67 .29
1.00 l .38

13.35
6.35
8. 50
6.04
25.02
4.14

15.58
9.28
8.66
7.46
5.96
7.04
4.07
8.23
8.59
5.88
1.77
12.81
22.91
6. 15
4.87

12.52
10.08
5.70
4.89
7.20

1. 18
4.01
26.77
6.23
4.15
5.09
17.65
7. 54
7.0 2
2.2 1
5.94
2.96
5.01
13.75
5.59

6.9 1
31. 10
9.13
4.42
21.36

1.00
13.03
14.98
17.27
5.54

2.83
5.74
6.86
20.20
6.88

8.86
2.36
8.36
7.16
19. 50

26.71
6. 14
12.43
15.67
21.67

35.34
8.30
1.35
10.78
16.31

24.47
2.74
4.29
12.06
3.29
5.02

22.59

18 ,18
14.53
5. 16
20.58
4,5 6

4.06
4.62
33. 14
3.27
3.56
7,09
3.25
7. 14
24.24
4.43

4.53
5.93
7.09
7.08
19.7 8

15.34
0.95
31.86
8. 48
3.98

11.00
14.04
20.80
4.63
5.48
33. 28
23.31
43. 36
4.20
11.48

4.2 8
12.99
6.3 1
11.50
1. 25

1.70
20.55
19.02
14.34
10.58

4.06
19.95
18.18
18.74
2.25

6.28
0.75
8.27
4.49
3.39

19.09
3.45
8.06
28.42
8.22

8.25
18.12
0.60
4.93
11.4 1

8.86
9.27
2.62
10.05
18.88

3.26
4.08
1.07
14.73
9.10

13.92

Mean 11.16
Max. 43.36
Min. 0.60

Tota l 858 .99 776.30 1125.55 8Bl.83 700,B8 512.56 737 .76 B29.67 728.60 811i.35 948.GI 1011.90 9929.
45

1890

1891
1892
1893
1894
1895

1896
1897
1898
1899
1900

1901
1902
1903
1804
1905

1806
1907
1908
1909
1910

1911
1912
1913
1914
1915

1916
1917
1918
1919
1920

1921
1922
1923
1924
1925

1926
1921
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940

1941
1942
1943
1944
1945
1946
1947
1948
1949
1950

1951
1952
1953
1954
1955

1956
1951
1958
1959
1960
19G1
1962
19G3
1964
19G5

19G6

85.3 6
168.09

152.41
189.68
249.68
126.78
126.84

88. 40
198.0 5
116.58
137.73
176.48

151.62
189.38
110. 69
149.04
129.32
177.80
174.36
150.33
148,46
95.3 1

140.79
142.52
95.28
135.87
110.67

7.4 5
1.9 6

16.90
4.32
49.66
3.56
1.82

13.56
51.36
20.n
21.96
6.60

8.58
15.89
3.45
11.74
3,86

34. 53
13.40
9.82
3. 28
2.23

15.09
12.09
9.81
20.34
19.59

10.37 9.94 121.47
13.54 8.62 111.61
22.02 14.59 141.80
12.11 10.50 123.55

21.54
13.01
10.96

30.19
19.44
11.03
7.11
12.46
6. 92
15. 13
4.03
12.08
2C.82

22.1 3
7. 11
3.76
13,4 5
15.08

10.21
11.61
8.49
11.30
8. 11

10.03
3.89
2.27
12.60
10.79

10,94
8.85
1.00
7.09

8.75
10.24
11.36

13.69
8.&4
20.67
21. 15
7.81

6. 13
7.4 3
8.95
9.08
8.52
18.54
2.57
4.06
17.32
8.97
14.88
9.38
5.69
6. 99
15,4 2

28. 28
11.72
2.94
13. 38
5.56

6.60
18.93
17.71
7.88
9.56

8. 08
14.20
12.66
6.16
16.42

24.39
7.30
8. 04
14.25
8.05

15.08
5.7 1
6.64
7.02
7.13

14.13
5. 50
5.72
8.71
5.63

12.20
10.20
15.93
12.10
17.68

19.29
14.79
10.60
9.11
22.10

14040

4.65
7.15
10.00

25.52
15,97
5.36
8. 56
23.10

15.95
14,35
10.24
8.97
13.10

6.80
6.83
13.39
15.17
5.82
5.87
14,50
13.70
14. 82
8.05

17.04
16.04
5.77
9.50
9.45
14.65
14.64
6.44
11.65
10.33

7.66
6.48
14.09
15.10
3.69

10.18 8.32 12.09 12.94
8.71 6.25 5. 15 6.74
4. 64 7.70 3.30 4.41
6.02 8.19 13.97 20.27
6.99 8.65 17.53 10.81
2.42 4.35 11.63 6. 16
4.3 1 11.38 7.62 8.68
7.74 3.25 D1sconUnued

2.63
3.09
10.91
·\.44
9.66

2.97
8. 12
7.53
4,39
19.44
4.91
9.S1
7.61
11.96
9.20

6.96
6,47
6.89
9. 15
3.80

9.70
9.41
12.19
6.9&
8.19

2.17
9.57
11.28
7.82
11.69

7.64
12. 27
11.59
3.59
13.67

8.28
15.3 1
10.37
19.11
4.76

13.35
14.73
15.4 4
5.88
5.33

11.76
8.51
5.85
12.59
2.46

9. 00
16.3 3
26.40
23. 28
11.54

4.62
14.32
6.3 5
11. 35
29.89

16. 13
16. 55
13.81
13.19
12.16

18.78
11.09
29.50
19. 56
5.37

7. 05
19.23
10.88
13.11
11.1 9

12.53
15.64
16.55
6.95

11.68
9.73
49.99
25. 11

1.5&
44.8 1
22.38
9.88
25.83

2.05
20.28
4.43
15.96
15.96

3.88
7.44
8.49
8.30
10.0 5

16.78
29.72
25. 13
30.03
5.34

10.1 5
43. 37
8.56
2.23
23.64

11.96
7.9 5
20.34
4. 14
15. 16
10. 16
7.28
8. 43

3,43
22.2 1
6.92
9.57
1.43
6.86
2.46
7.01
16.50
6.9 9

10.76
48,47
15,4 9
6.67
26.60

2.01
14.9 5
19.46
17.79
6.85

2.63
6.6 1
7.09
11. 97
4.45

18.74
&.80
21.2 2
3.92

8. 36
3.01
35. 44
2.63

41.24
25.3 1
43.40
4.76
11.48

4.41
17.19
8.96
12.73
8.02
2.58
37,4 7
24. 19
16,40
11.14

5.05
26.69
11.47
17.25
2.30

2.36
1.24
5.58
3.85
1.78

1892
1893
1894
1895
1896
1897
1898
1899

1921
1922
1923
1924
1925

1926
1927
1928
1929
1930

1931
1932
1933
1934
1935

1936
1937
1938
1939
1940

1941
1942
1943
1944
1945
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Statlen No. 144.t - PAPAIKOU

1899 3,49 8.2 1 20.24 14.97 19.60 8.36 4. 51 12.74 6. 52 21.20 3.97 1.01 124. 82
1900 1,22 6.37 6.2 3 6.04 3.42 H .91 14.17 8.13 22.54 18.96 2.57 118.41

1901 10.98 10.9 1 13.35 3.34 3.01 6.0 1 8.57 6.9 7 15.28 51.04 20.11 185.35
1902 4.75 4.51 81.29 13.97 27. 16 6.67 17.18 25.11 16.29 19,23 23.4 2 2(l.04 265.62
1903 8.9 1 11.72 7,63 23.86 9.3 1 5.85 26.64 9.54 17.08 10.06 20.08 8. 18 158,86
1904 32.52 12.88 1.62 38.04 8.18 9.60 20.36 17. 10 10. 16 5.20 8.91 4.11 169.88
1905 2.58 8.61 B.65 8.57 10.04 10.49 11.63 17. 12 24.39 12.34 35.99 15.92 166. 33

1906 6.36 2.69 3.21 10.73 10.87 7.24 14.45 25.60 9.59 6.67 18.45 19.47 135.33
1907 8.13 17.8 1 17.18 6.66 8.03 14.51 10.41 44.50 37.83 19,29 13.24 6.06 204.25
1908 11.86 26.33 7.54 23.29 13.17 9.77 11,75 15.81 21.83 16.65 9.8:' 18.23 185.51
1909 9.61 12.70 38. 59 11.80 16.16 10.39 18.76 7.42 11,15 11.94 4.65 27. 39 180.56
1910 26.87 4.62 21.44 14.15 17.56 14.14 14.47 18.85 7.47 9.79 15.51 18.03 183.50

1911 22.09 18.18 13.30 20,83 19.33 14.99 13.64 11.04 21.41 10.55 19.57 18.04 202.98
1912 0.97 18.58 18.54 25.69 9. 34 11.60 8.07 9.97 8. 20 23.51 17.23 21.05 170,75
1913 36.72 9.23 10.54 15. 38 9.65 11.48 7.83 10.1 5 6.57 4.44 27.88 13.52 163.39
1914 10.97 4.43 12.41 11.04 32.53 29.24 32.28 48.67 39.02 11,50 20.6 3 15.60 267. 15
1915 5.55 14.58 4. 10 31.90 4.51 13.16 13.36 6,57 8.26 21.65 51.99 22.04 197.67

1916 14.05 2.58 15.81 16.22 30.95 15.57 12.26 24.00 16.29 13.62 25.10 45.28 231.73
1917 24.29 4.54 29. 14 18.28 8.2 2 9.85 9,11 4. 11 4.54 6.06 23. 28 8.77 150,79
1918 27.13 41.10 39.88 36. 00 24.31 12.57 34.63 18.03 9.10 11,92 24.14 28.73 308. 14
1919 6.91 8.26 17.35 6.36 7.61 6.72 10.34 14.20 13. 16 12.47 12.37 5.84 121.59
1920 5.80 6.19 36.65 8.3 6 2.11 5.04 10.98 8. 76 15.01 19.99 11.49 14.93 145.31

1921 63.88 5.89 5.74 13.98 4.36 3.17 10.30 11.25 8.01 18. 19 35.12 31. 12 211,01
1922 31.96 29.50 69.73 18.69 11.32 3.64 7.64 11.97 21.21 11.73 27. 17 3.90 248.46
1923 59,14 8.73 35.86 34. 15 1-4.75 14.45 15.22 17.20 25. 18 17.84 10. 12 41.28 293.92
1924 3.47 9.08 8.54 34.91 9.9 7 4.31 18,11 17.72 10.6 9 26.37 10.63 4. 56 158.36
1925 14.12 2.49 34.70 15.09 15. 18 11.99 4.17 17.70 12.59 5. 14 11.24 1.21 145.62

1926 3.56 6.56 1.71 2.05 7.7 6 4.10 5.20 17.57 9.97 7. 12 5.00 15.85 86.45
1927 12.91 4.14 17.98 10. 88 10.37 6.01 14.5 2 14.07 12.49 8. 27 14.88 49.06 175.58
1928 8,46 5.48 5.27 7.22 10.16 7.27 16.22 9.38 11,40 13.4 3 7.24 26.88 128.41
1929 9. 12 15.75 20.29 13.27 3.84 2.92 14,23 8.62 4.21 4.70 11.95 14.48 123.38
1930 5.64 4.38 12.20 30.52 11.51 20.62 9.41 21.30 15.04 10.33 19.43 6.79 167. 17

1931 2.66 9.08 2.28 10.09 6. 14 3.91 15.99 13.40 19.97 9.86 14.04 5.77 113. 19
1932 29.02 30.95 4.84 12,03 13.05 7. 55 12.43 6. 89 6.05 2.74 10.70 14.87 151.1 2
1933 24.79 14.18 7.20 10.90 10.02 5.84 4.30 5.00 8. 12 1.94 2.86 2.39 98.54
1934 14.45 4.77 3.12 10.03 14. 08 9.30 8.47 5.11 13.67 16.91 9.50 18.31 128.32
1935 8.25 26. 15 8.45 10.75 3.15 7.85 8.52 6.92 9.03 7,87 18.56 2.83 118,93

1936 5.35 4.40 19.51 15.37 H .88 5.57 14.11 27.42 21.97 16. 19 7.65 39.11 189. 13
1931 28.86 8.34 28.05 13.09 13.79 5.51 19.32 14.99 7,41 11. 14 14.93 13.09 178. 52
1938 22.10 14.65 31.17 27.66 14.70 6.75 8.'14 6.2 6 4.69 9.20 14.59 13.29 173.80
1939 22.88 22.37 39.89 20.54 4.6 2 11.08 13.48 6.2 1 6,4 8 9.55 11.57 2.68 171,3 5
1940 1.06 5.05 4.41 3.8 7 5.41 4.65 11.40 23.88 9.97 17.93 9.21 3.60 100.44
1941 6.41 1.62 9.63 4.85 17.84 14.05 7.52 17.51 16.4 5 25.91 8.48 12.37 142.64
1942 1.64 5.57 43.31 19.59 9.53 6. 17 6.41 12.14 6.32 10. 39 3.59 15.09 139.75
1943 B.99 B.84 8.08 8.91 5.14 15.27 11.57 9.9 5 7.99 3.25 3.17 12.41 103.57
1944 3.43 20. 30 1.76 14.34 13.05 5.95 14.00 7.4 1 8.39 13.93 14.62 20.42 137.60
1945 2.87 6.43 25.54 13.51 1.1 9 9.01 4.86 14. 26 5.60 6.88 13.92 18.69 122.76

1946 23.62 9.33 12,56 12.97 2.87 4.06 12.03 7.00 5.65 9.49 5.86 48.17 153.61
1947 3.30 3.26 18.11 8.75 10.62 6.04 9.66 14.79 10.60 13.97 16. 13 25.09 140.32
1948 6.12 10.16 34.97 12.89 is. n 4.60 8. 19 7,44 7.92 15.08 18.45 25.90 164.83
1949 33.17 8.45 12.10 7.65 4.43 3.48 8,88 7.80 6.97 10.71 11.74 16.44 131.82
1950 9.71 25.47 6.81 28.37 18.65 4.84 9.10 6. 17 4.71 10.42 9.44 14.20 147.89

1951 9.06 27.05 17.76 5,81 3.6 2 4.31 12.26 11.24 3, 18 24.24 14.58 16.84 149.95
1952 1B.83 8. 18 18.02 8.99 9.33 10. 18 7,08 7.31 7.94 10.52 13.63 8.58 128.59

;!!! 1::il H:H J:H lUi :H: :!U:
1958 9.94 37.90 16.88 7.96 16.02 9.41 5.92 17.08 2.80 14.69 33.66 9.99 172.25
1951 11.64 7.71 3.95 21.89 8.88 4.6 6 12.62 31.22 3.16 20,40 11.47 20.37 157.79
!G58 2.60 4.30 5.56 5,88 9.28 7.65 15.16 21.05 7.94 15. 20 15.09 3.70 113.41
1959 10.07 11.82 W.46 9.93 8.58 4.25 6.70 8.71 8.84 4.67 29.78 14.17 127.98
1960 22.12 16.23 9. 37 16.95 12.82 6.58 7.78 13.31 14.29 14.07 15,16 4.45 153.13

1111 Ul :H: ,u; J:!! :tE :H! :U! I::: ::tE
1965

1966 11.80 6.2 1 6.44 5.71 6.52 7.52 17.62 10. 12 10.57 17.04 18.98 12.67 131.20

Tota l 900.63 8ll .25 1179.731007.81 800.46 562. 20 11'1.30 926.66 771, 50 862.(;7 1084.631089 .48 10806.07

13.24 11.93 17.35
83.88 41. 10 81.29
0.97 1.82 1.62

8.27 11.93 13.63 11.35 12.68 15.95 16.02
29. 24 34.63 44.50 39.02 28,68 51.99 49. 96
2.92 4.17 4.41 2,80 2.74 2,86 1.01

1.25
7.60
3.99
8.6'
3.84
4.50
9.05
9. 14
6.64

5.05
5.43
8.40
3. 15
7.35

8.79
7.0 6
0.1 9
3.67
1.95

10.17
5.15
12.37
7.74
10.67
11. 18

8.37
5.69
4.56
11.65
9.3 8
12. 11
14.64
15.?7
6.3 9
11.96
10.62
11.34
12.27
11.74
10.19

7.82
3.52
12. 12
8.33
1l.72
12.84
6. 76
4.55
6.42
6.40
14. 11
6. 15
9.83
11.83
5.06

10.00
8. 17
12.73
6.70
11.79
12.57

7.45
15.94
0. 19

12,54
16.07
s.ae
12.08
7.81
7. 80
14.:n
13.02
14 ";·1

7.64
9.78
12. 11
10.08

9.66
6.90
15.94
7.32
13. 29

13.51

0.72
1.30
0.00
2.50
0.00
1.02

1.34
0.15
0.2 4
0.40
0. 00
0,4 8
0.6 4
0.36
0.'8

0.70
2.38
0.00

2.25
0.00
0.81
0.50
2.19

1.30

0.06 1.10
0.00 0.6 2
0.26 0.09
1.25 0.07

0.00 0.00
0.6 1 0.36
0.00 O. aB
0.00 0.55
0.64 0. 30

0.00 0.80
0.32 0.55
1.95 0.00
0.00 0.45
2.7 5 1.30

1.80 0.47
3.77 0.00
0.00 0. 19
0.00 1. 12
0.00 0.00

0.00 1.00
1,45 1.25
0.05 1.27
1.35 0.00
0.40 1.55

2..84 1.05
0.00 1.45
1.70 1.45
0,43 2.38
2.41 0.00

2.17 0.91

0. 14
0.00
0.81
1.09
0. 26
1.82
0.00
0.00
1.00

0.91
1.34
0,22
0,61

0.95
0.93
0.47
0.48
0.36

0.33 0.87
1.99 3.77
0.00 0.00

1.21 0.76
0.00 0.12
0.78 0.00
1.20 1.10
0.0 0 0.78
1.85 0.25

0. 00 0.34
0.45 0.03
0.24 0.05
0. 18 0.10

0.74 0.67
0.96 0.85
0.29 0.00
0. 15 0.00
0.23 0.18
0.48 0.81
0.90 0,00
0.30 0.00
0.00 0.00
0.00 0.00
0.00 0,42
0, 15 0.00
0.00 0.00
0,23 0,13
0.19 0.00

0.14 1,99
0. 00 0,08
0.65 1.05
0.60 0.00
0.30 0,00
1.19 0,95
0.00 0.93
2.34 0.00
0.31 0.30
0.16 0.93

1.70 0.15

0.43
2 .301
0.00

0,4 7
1. 28
0.:'.7
0.65
0.80
1.35
0.26
0.7 1
0.87

1.80 2,70 0.00 0.01l 0,00
0.00 0.00 0. 10 0. 00 1. 10
0,20 0.00 0.21 0.30 0.55
1.40 1.10 0.60 0.00 0.20
0,00 0.8 0 3.04 0.78 0.19
0.00 0,28 2,00 1.04 0.26
0,44 0.43 1.58 0.10 1.57
0.19 0, 19 2.76 0.00 1.35
0.00 0.00 0.00 0.47 0,20
0.50 1.33 0.00 1.60 0.57
2.22 2.29 2.04 0.00 0.00
0.00 3.07 1.02 1.10 2.33
0.05 0. 10 1. 10 0.00 1. 09
0.05 0.3 5 0.85 0.14 0.8 5
0. 15 0.23 0.32 0.45 0. 10

1.01 0,80 0.73 0.38 1.47
0.05 0.70 0.00 0.46 0.02
0.86 0.97 0.00 1.97 0.00
0.26 1. 17 0.75 0.12 0.77
1.7 1 0.00 0.00 '.95 2.6 1
0.44 0. 72 2.55 0.00 0.65
0.00 1.54. 0.10 0.30 0.00
0.00 0.00 0,06 0. 10 1.27
0. 19 0.78 0.00 1.98 0.6 1
0.13 0.50 0,00 0.77 1.85
0.31 0.23 1,88 0.43 2.70
0.72 0.23 0.37 0.35 0.47
2. 16 0. 12 0.73 0.32 0.8 5
0. 11 0.62 0.06 1.76 0.00
0.39 0,23 0.33 0.00 0. 54
0.00 2.32 0.75 1.95 0.66
0.00 0,00 2.48 0.00 1.45
0.18 0 ,117 0.25 1.91 0.24
0.41 0.86 0.03 0.46 1.94
1,10 0, 39 0.8 1 2.39 0.42

0.70 0,41 0.00 1.77 2. 12

0.32 0.3 8
1.69 1.40
0.00 0.00

2.33 0.30
1.60 0.7 J
0. 19 0.48
0.3 8 0.91

0.86 1.66
0.87 0.00
0.3 2 0.76
0.38 0. 18
2.90 0.40

0.00 0.60 0,20
0,00 0.00 0.00
0.00 0.00 0.00
0.00 0.24 0.00
1.44 0.80 0,61

0.00 0.25 0.75

1.42 0.49
4.48 1.40
0.2 1 0.92
1,43 0.69

1.62 0.41
0.46 0.39
2.79 0.70
2.98 1.02
2,02 3.65

StattonNo. 148.1 - PUU HANAE

3.05 0.08
0.00 0.93
4,50 0.00
0.53 0.65
0,00 1.36

1.30 2.26

Station No. 147.1 - MIOOl E PEN

1.12 0.04 0. 13 0.91 0.00
0.17 2.1 5 0.70 0.87 0.11
1.60 0.11 0.29 0.24 0.03
0.63 0.58 0.30 0.16 0.2 1

0.35 0.16 0.27 0.13 0.84
0.27 0.32 0.23 0.29 0.00
0.40 0.6 0 0.70 0.2 0 0. 18
0.10 1.05 0.56 0.17 0.00
0.48 0.96 2.33 0.53 0.00
0.00 0.0 0 0.00 0. 18 0.82
0.00 0. 19 0.37 0.00 0. 15
0.00 0. 13 0.22 0.00 0.00
0. 15 0.0 0 0.22 0.00 0.00
1.70 0.5 3 0.00 0.00 0.77

0.00 0.4 0 0.60 0.00 0.35
0.00 0.08 0.00 0.06 0.00
0.00 0.0 0 0.00 0.00 0.00
0. 11 0.59 0.00 0.38 0.00
0.00 0.05 0.00 0. 13 0.34

0.32 0.00 0.70 1.01
0.8 3 0.85 0.84 0.00 1.00
0.20 0.35 1.21 0.72 0.95
0.00 0.4 0 0.00 0.00 0.00
1.95 O.:W 0.30 1.05 1.40

0.40 0.0 0 0.61 0.32 0.06
0.00 1.25 0.00 0. 15 0.80
1.63 0.60 0.20 0.1 0 0.00
0.57 0.66 0.39 0.40 0.00
0.00 1.60 0.99 1.69 1.11

3.03 2.59 0.00 0.00 0.90

1.70 0.80 0.00 0.50
1.10 0.40 0.44 0.25
1,00 0.00 0.00 0.00
0.00 3.95 2.40 1.10
0.00 1.20 0.20 0.41
0. 31 0.00 0.16 0.29
2.50 0.26 0.00 3,43
0.80 4.36 1.10 1.18
1.54 0.54 0.11 0.86
0.65 1.19 0.00 0. 38
0.98 1.03 0.9 1 0.22
0.37 0.28 0.00 1. 20
0.28 2.57 0.36 0.09
0.13 1.60 0.72 0.81
1.71 1.87 3.93 1.10

0.00 0.37 0.33 0.26
0.00 0. 16 0.18 0,49
0. 50 0.81 2.04 0.00
0.30 0.00 2.78 0.00
1.11 0.85 0.00 0.00
0.00 0.54 2.40 0.00
0.07 0.00 0.13 0.22
0.00 0.3 1 0.00 0.00
0.29 0.02 0.30 0.34
0.00 0.45 0.10 0.55
0.34 0.95 0.08 0.77
0.15 2.20 0.00 0.00
0.16 0.26 1. 11 0.92
0. 12 0.74 0.00 0.05
0.00 0.26 1.10 0.04
0.74 0.97 0.28 0.68
0.41 1.64 0.22 0.00
2.58 1.14 0.00 0.06
0.52 1.64 0. 11:1 0.17
0. 15 0.9 8 0.76 1.05

1.25 2.60 0.0 0 1.15

Station No. 148.0 - KAWAIHAE

0.63 0.58 0.40
3.03 2.59 2.33
0.00 0.00 0.00

1.67
0.87
3.47
1.14
0.21
0.47
0.04
0, 13
1.48

0.53 0.57 0.34 0.24 0. 32 0.35 0.56 0.62 0. 71 69.47
4.50 2.30 1.53 1.34 2.25 1.85 2.96 3.08 3.40 22.80
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.38

19.20 18.92 12.27 8,49 I t. 37 12.68 20.06 22.46 25.63 250.08

22.36 36.94 18.37 18. 39 76.43 2'1.50 27.41 31.00 345.90

0.62 1.03 0.62 0.5 1 0.51 0.73 0.76 0.76 0.86 9.6 1
:.!.58 4.36 3.93 3.43 2.2 2 3,07 3.04 3.95 2.70 15.77
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.52

16.29 16.86 11.46 9. 31! 11.03 12. 86 9. 96 26.2 1 20.86 215.94

1961 1.59 0.25 0.05
1962 0.56 1.04 0.60
1963 4. 12 1.27 0.89
1964 0.52 0.00 1.02
1965 2.02 0.63 0.84

19G6 0.00 2.20 0.00

Total 52. 18 22.24 24.89

Mean 1.4 5 0.62 0.69
Max . 9.8 1 3.20 3.33
Min, 0.00 0.00 0.00

Mean 1.24 0.74 1.08
Max. 7.70 3.38 5.58
Mir.. 0.00 0,00 0.00

'r otat 44.60 26.60 38.73

1936
1937 2. 14 1.15 0,18
1938 1,55 2.45 0. 24
1939 0.64 0,39 1.41
1940 2,24 0.00 2.54

1941 0.00 0.31 0.73
1942 0.16 0.00 0,81
1943 3.93 0.33 3.07
1944 0.00 1.56 5.22
1945 1. 15 0. 17 0.00

1931 0.00 0.00 0.87
1932 1. :W 1.10 0.00
1933 1. 50 0.40 0.4 0
1934 0.00 0.70 0.2 0
1935 0.76 0.2 0 1.80

1936 3.64 3.38 0.75
1937 2.64 1.40 0.29
1938 1.56 1.54 0.74
1939 0.77 0. 15 1.75
1940 2.11 0.68 2.95
1941 0.00 0.46 0.47
1942 0. 28 0.08 1.61
1943 3.83 0.50 2.30
1944 0.00 0.86 5.58
1945 0. 15 0.20 0.00

1946 1.57 0.90 0.00
1947 0.58 0.52 0.36
1948 2.20 2.01 0.3 1
1949 1.73 0.45 0. 00
1950 0.66 0.33 0. 10
1951 1.07 1.00 3.27
1952 3.45 0.00 0.95
1953 0.02 0.71 2.02
1954 0,36 0.00 1.55
1955 0.4 6 0.84 0.55
1956 3.75 1.:1'.7 1.40
1957 1.06 0.40 0.20
1958 0.00 0.65 2.55
1959 7.70 0.67 0.00
1960 0.00 0.85 1.32
1961 1.18 0,29 O.lZ
1962 1.04 0.41 0.52
1963 3.32 0.44 1.58
1964 0.00 0.00 0.018
1965 0.76 0.64 1.14

1966 0.00 2.57 0.00

Tota l 42.44 15.49 28.2 3

Mean 1.46 0,53 0.97
Max. 9.05 3.89 5,09
Min. 0.00 0.00 0.00

1937 2.44 0.42 0.09
1938 1. 15 0.72 0.63
1939 0. 17 0.05 0.86
1940 1,49 0.00 1.66

1941 0.00 0.17 0. 51
1942 0.09 0.00 0.52
1943 3.22 0. 18 2.70
1944 0. 00 1.47 5.0 9
1945 0.85 0. 14 0.00

1946 1.63 0.35 0.00
1947 2.62 0.33 0.00
1948 1,91 3.89 0.00
1949 2.21 0. 12 0.00
1950 0. 30 0.00 0.00

1951 0. 85 1.05 2.B5
1952 2.63 0.00 0,37
1953 0.00 0,00 0.00
1954 0.2 5 0.00 0.86
1955 0.21 0.75 0.28

1956
1957 1.04 0,00 0. 30
1958 0.00 0,30 3.03
1959 9.05 0.71 0.00
1960 0.00 0.95 1.88

1961 1.96 0.00 0.28
1962 1,08 0.60 0.64
1963 4.86 0.55 2.51
1964 0,25 0.00 1.63
1965 2. 18 0.68 1.54

1966 0.00 2.06 0,00

1.34
5.16
1.63
4.92
4.94

8•• 5
7.93
8.59
3.34
6.50

4.92
6.42
9.07
6.54
4.80

5.70
2.91
7.51
4.1 2
7.85

8.4 1
4. 10
0.38
2.91
6.00
22.80
7.75
8.77
13.36
4.58

158.91
308. 14
81.27

0.00
0.63
0.03
0. 10
0.09
0.00
1.25
0.76
0.00
0.00
0.00
0.91
0.60
0. 13
0.3 0

2.54
0.00
0.00
0.70
1.95

0.18
0.00
0.00
2.2.
2.00
3.40
0.68
0.5 1
0.00
1.04

0.00
0.75
0,00
0.00
0.66
0.42
0.00
0.00
0.23
1.50
0.00
1.67
0.00
0.00
0.12
0. 13
0.00
1.68
0.05
3.08
0.00
0.00
0.00
0.00
0.98
0.65
2,30
0.00
1,19
0.00

0.00
0.50
0.0 0
0.36
1.39

1.14
0.50
1.7 2
0.0 0
0.00

1.52
0.65
0.35
0.00
0.20
0.58
0.00
0.00
0.00
0.00

2.90
0. 10
0.00
0.00
0.00
2.96
0.60
0.83
0.15
0.00

0.00
1.00
0.00
0.27
0.29
0.15
0.0 0
0.00
0.0 0
0. 19

0.6 1
1.30
0.12
0.62
0. 18

0.18
0040
0.6 5
0.00
0.00
0.00
0.38
0.00
0.62
0.0 0
0.35
0.05
0.28
0.00
0.00

0.00
0.2 0
0. 10
2.25
0.02
0. 00
0. 00
0.03
0. 00
0.69
1.30
0. 16
0. 17
0.0 0
0.00
0.54
0.00
0.00
0.00
0.65

0.00
0.28
0.00
0.00
0.00
1.36
0.58
1.36
0.08
0.04

0.00
0.00
0.00
0.23
1.00

0. 22
1.31
0.25
0.20
0.31
0.20
0.55
0. 13
0.00
0.00
0. 14
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
1.34
0.00
0.38
0.00
0.34

0. 00
0.50
0, 00
0.36
0. 07
0.02
0. 18
0.5 0
0.09
0.00

0.33
0. 00
0.42
0.34
1,15

0.14
0.6 1
0,62
0.88
0.00
0,50
0.00
0.00
0.00
0. 00

1.53
0,40
1.41
0.46
0.32

0.22
0.00
0.00
0.85
0.04
0.00
0.06
2, 18
0.11
0.81
0.19
0.00
1.'14
1.55
0.76
0.00
0.00
0.87
0.00
0.35
0.70
0.00
0.00
0.00
0.09
2.30
0.28
0. 27
0.27
0.00

St,tlon No. 147.0- BEACH

0.91
0.40
0.50
0.00
0.15

0.04
0.81
0.39
1.39
0.28
0.0 0
0.23
0.2 7
0.0 0
1,45

0.00
0.00
0.00
0.00
1,50

0.00
0.00
0.0 0
o.ou
0.26
0.53
0.35
0. 18
0. 18
0.0 0

14.82 11.77
36. 00 32.53
2.05 1.19

0.2 1
0.0 0
0.0 0
0.00
0.58
0.59
0.09
0.45
0.10
1.51
0.48
0.6 7
1.81
2.88
0.00

0.00
0.00
0.3 1
0.00
0.00

l.63
0.74
0.33
0.00
1.24

0.53
0.58
3.33
0. 00
1.71

0.00 0.00
0.80 0.38
1.00 0.00
0.00 0.50
0.65 0.00
3.110 2.38
3.10 0.63
1.31 0.94
0,54 0.08
l . lI 0.00

0.00 0.29
0.28 0.00
3.20 0.20
0.00 1.02
0.4l 0,22

1.45 0.00
1.60 0,30
1.31 l.OI
1.71 0.72
0.32 0.00
1.05 0.45
2.60 0.00
0.00 0.05
0.00 0,00
0.51 0,92
-\.65 3.20
1.68 0.:.!5
0.00 0,22
9.81 1.22
0.00 0.81

f1hoan
M",.
Min.

1931
193:.!
1933
"34
1935

1938
1937
1938
1939
1940

1941
1942
1943
1944
1945
19113
1947
1948
1949
1950
1951
11152
1953
1954
1955

1956
1951
1958
1959
1960

Selected Rainfall Records 67



JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOY. DEC. ANN. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

Total 115. 33 63.05 62.28 60.25

Toul 39.98 24.57 31AB 18. 26

Mean 1.33 0.82 1.05 0.61
Max.. 7..46 5..00 5.22 3..47
Min. 0.00 0.00 0.00 0.00

194.6 1.31 0.61 0.00 0,00
1947 1.76 0,38 0.00 0.00
1948 1.63 3.35 0.00 0:22
1949 2,03 0,30 0.00 0. :31
1950 0. 38 0.00 0.00 1,65

1951 0.88 1.10 2.92 0.00
1952 2.40 0.00 0.5 5 0.00
1953 0.00 0.22 1.57 0.00
1954 0.15 0, 00 0.96 0.15
1955 0.19 5.00 0.88 0.00

1956 2. 18 1.15 0.72 0.3 0
1957 0.60 0.00 0. 18 0.37
1958 0.00 0.04 1.54 0.05
1959 7.4 6 0.71 0.00 0.24
1960 0.00 0. 36 1.35 1.10

19tH 1.20 0.4 5 0.56 0.96
19f12 1.42 0.4 1 0.61 0. 12
1063 3.04 0.28 1.99 0.93
1964 0. 10 0. 10 1.84 0.18
1965 1.44 O.OB 1.55 0,42

ID66 0. 00 1.23 0.00 0.22

SUS
ss,01
99.U
66.11
63.32
43.S0
51,&1
50,24

78.02
68,61
56,01
50.81
52,If
78,65
'78.&4

59.98
45.6&

59.0&
48.95
57.7.
36.84
'70.61
38,52

'1."45,15
S9,15

BUS
64.9li
83045
74.9'
68.34
54.85
42AO
" .55
52.43
42.48
72.04

3.44 30.11
3. 10
3. 18 23,11

3.77 9.26 63,1
2,61 3.27 50,1
0.92 6. 32 41.81
5.09 4.40 44.U
5,G7 2.41' 37.89
0.52 3.15 31,6{
1,1 5 3.45
1.02 6. 53 25Jt
1.74 3.98 36,"
3.01 4.33 26.'14

1.36 6. 28 30,31
1.89 3.07 lU.
5.81 5.28 3UI
4. 15 2.94 22.01
8.M 9. U
5.39 2.27 30.01
3.84 3.00 4-4.59
3.35 1.75 26.92
1.14 13.09 45JI
5.45 4.83 52.41
1.16 6,78 8Ul
8.39 11.76

6.86
3.39 7. 30 n,n
6.67 4.69 41.65

7.67 2.84 sUJ
2.24

6.71 9.61
13.21 14.08
15.18 3.24
3.24 6.59
3.84 4.66
3.60 2.55
6.69 2.30
3.41 3.82
4. 01 11.74
5.63 3.93
1.00 4.28
9.81 5.07
7.21 4,48

3.89 6. 18
2.41 3.81
2.9S 6.72
3.8 3 5,87
4.0 3 6,43

3.35 14.39
1.89 6.6 4
6. 23 4.68
6.42 3.·n
LO.6S 21.35
2.89 4.42
6.37 7.07
6. 86 7.28
0.52 15.58
3.96 4.4 1
3. 10 5.44
4.25 12.19
4.22 9.8 1
5.64 10.17
8.55 5.5 0
8. 10 3. 35
2.01 6.62
2.60 1.98
9. 19 5. 31
5.4 2 5.29

4.9 6 7. 11

1,45 2.37
0.55 2.03
1.06 1.40
1.05 3,98

2.41 4.27 5.53 4l.9g
7.27 12.13 15.5 2 75.29
0.19 0.52 0.74 18."

3,69 1.01
0.38 4.11
7.65 2.08

3.34 2.80
1.3 8 0.65
5.05 1. 14
4.21' 3.51
2.65 4.26
2.68 4.97
4.31' 3.52
0.55 2.20
1.75 1.98
3.94 4.14
4.2 3 11.95
1.40 2.6 3
2.12 0. 5)
1.67 6.73
2.36 2.40
1,7 9 2.92
2.99 3.57
2.23 4.87
1.00 2.2 5
0.52 1.24

3.11 3.60
l.68 6.42
0,53 1.59
2.30 1.98
2.85 2.91
1.17 7.39
2.55 12.98
3.37 10.61
2, 11 0.9'1
3.21 0.80
1.31 3.02
1.38 2,84
4.48 4.97
2.18 4,67
0.62 2.74

3.66 2.78

2,60 4. 69 2.24 3.33
2.35 5.93 3.01 3.04
1.01 1.33 0.95 3.24
5.94 3.03 2. 10 1.40
2.89 3.42 3. 14 2.21
6.04 2.92 1. 14 7.27
2.22 4.31 1.17 2.84
2.69 1.54 0.08 0.34
3.32 1,48 0.79 1.99
1.18 2.78 2.04 1.30
3. 19 0.69 0.49 2.03
0.38 1.36 1.45 2.35
3.02 0.33 0.59 2,01
2.21 1.46 0. 52 2.10
2.71 0.68 0. 18
0.60 1.00 2. 57 5.84
3.08 2.91 0.67 3. 10
2.2 1 1.61 0.24 0.38
4.65 8.03 0.70 1.35
2.49 1.45 1.05 2.55
4.57 5.72 0.32 6.19

11.71 1.17 6.97
5.96 14.02 1.78 7.1 0
3.82 2.85 1.39 2. 11
1.92 1.7 3 2.39 0.19

0.10 1.49 0.85 1.66
0.35 2.10 0.75 0.80

2.69 1.17 3.35
1.86 0,46 0.80
1.49 0.96 1.44
1. 15 0.82 3.03

2, 15
1.54
1,20
1.25

2.35 3.18 3. 39 1.95
6.7 1 10.03 14. 02 6. 21
0.21 0.35 0,33 0.00

1.78 5,44 1.90
3.06 3.60 3.79
5.20 4.1'6 10.63

3.84 7. 24 3.69
3.91 3.05 1.60
1.63 3.78 0.95
2.96 2.82 1.20
3.73 5.96 1.66

4.42 3.37 4.78
3.95 6.04 5.10
4.7 2 2.11 3.01
2.56 8.39 3.2 1
3.11 3.39 12. 38
9.6 1 7.25 8.45
2.25 3.09 6.09
2.52 6.61 3.26
3.1'4 7.97 4.82
1.84 1.53 3,14
2.1'5 4.89 1.57
1.76 2.52 3.52
1.17 4.55 1,21
0.98 · 3.59 1.85
1.99 4.1 9 4.12

2.06 2.21 1.55
5.83 8.37 5.01
2.51 4.37 3.59
5.85 5.97 8.85
4.32 3.47 3.56

5.82 3.76 4.80
1.43 4.79 8.79
5. 15 10.10 16.12
1.68 5.53 5.58
3.71 4.6 9 2.78
3.88 1.40 3.54
1.42 2.35 2.66
2.67 3.62 2. 19
1.98 3,47 2.00
1.63 5.83 0.85

8.32 5.4 1 9.05

6.60 4.48
3.83 3. 15
6,49 2.01
1.86 2.69
1.1'2 1,81

2.70 2.88
3.08 1.75
0,94 1.03
1.68 2.23
0.27 0.69
0,41 0.51
2.37 0.55
I.U 0,30
1.31 0. 18
0.69 0.96

0.32 0.33
2,45 4.38
2.9S 1.17
4. 24 2.50
5.98 2.62

3. 10 5.55
2.19 1.00
4,65 4.91
3.08 1.11
2.72 1.82

2.0l 3.02
3.04 0.21

6.07
2.80
4.26

5.68
4,40
3.48
5.93
4.51

10.43
5.24
0.41
1.58
3.29
6.8 1
4.62
6.60
3.8 2
2.3 2
1.41
6,06
1.03
2.82
1.96
l. 84
4,10
6.60
5.21
7,77

4,03
3.24
4. 27
7.23
4.84
2.90
3.50
7.71
6.96
1.38
4.27

2.61 7.44 1.97
2.33 5.05 3.35
2.14 1.86 0.90
2.36 2.28 3,06

3.44 4.0 5
14.32 7.04
5.99 25.03

4.37 18.92
4.07 11.96
8.3 1 2.8-4
3.66 7.03
4.60 4.39

4.16 11.68
7.1 0 4.27
5.59 8.20
2.93 3.63
8.4 4 5.11
6.31 6.54
36.21 10.03
6.94 6. 57
10.40 6.4 5
10.47 '1.71
10,24 5. 18
8.58 3.12
11.67 4. 14
2.90 3.8 1
5.52 11.61
5,63 1.76
8.36 5.52
4. 76 4.02
604.8 2.99
5,15 7.59

4. 05 10.4.0
0.94 7.12
8.19 3.20
5.60 8.2 0
9.37 8.9 1
2.06 9.13
6.60 1.67
6.64 8.11
3, 23 2.87
5.49 3.59

4. 15 3.36

0.55 0.95
5.20
4.14 3.94
1.63 2.68

6.03 3.92
9.87 9.67
7. 36 8.23
2.94 3.56
6. 21 17.53
5.04 4.93
2.50 8.71
5.46 5.71
7.64 8.08
9.20 10,22
7.45 7.43
8.55 1.35
2.86 3.79
3.6 3 3.80
2.54 3.76
7.39 6.2 1
1.57 3.11
1.99 1.44
8.07 2.55
3. 16 5.03
11.65 3.45
7.16 0.65
4.72 2.74

4.04 5.41
7.90 4.58
0.14 2.9 1
2.43 0.99
4.52 15.36
8,46 10.5 1
3.94 2.14
!I.65 2.16
16.20 6.02
5.25 10.73

4.41 11.15
6.58 4.55
5:10 2.88
3."10 !I.67
5.5 1 4. 13
1.82 11. 15

19:28
1929
1930

1931
1932
1933
1934
1935

1936
1931'
1938
1939
1940
1941
1942
1943
1944
1945

1946
1941
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
1962
1963
1964
1965

1966

1931
1932
1933
1934
1935

Station No. 167.0- PUUOKUMAU

Total 272.09 218.80 235.20 284.64 157.14 138.65 181,24 200.29 117.29 142.03 239.08 320.48 2099.60

Mean 4.5 3 3,77 3.99 4. 82 2.71
Max , 14,06 12,02 11.54 16.83 8.71
Min. 0.13 0.60 0.5 1 0. 18 0. 14

1936 5.99 6.25 5.04 9.65
1937 1'.25 10.71 3.32 1.79
1938 5.59 2.48 4.15 7.07
1939 6.0 1 1.29 2.89 7.46
1940 2.5 1 3.54 5.81 2.64
1941 2. 10 1.66 3.28 4.03
1942 1.56 2.35 10.36 4.51
1943 5.40 2.94 2.30 1.18
1944 0,41' 3.47 U .54 3.58
1945 0.13 1.08 6.13 3.82

1946 7. 06 0.68 4.87 2.77
1947 0.76 0.1'8 2.61 0.47
1948 6.92 1.35 6. 00 4.09
1949 4.45 0:60 0.5 1 1.63
1950 2.83 0.88 3.71 7.85
1951 2.36 6.06 3.09 0.16
1952 8.09 3.9 7 6.53 2.51
1953 0.26 1.91 3.27 1.79
1954 2.26 0.67 4.15 2.33
1955 3.8 3 11.83 5.60 4.54
1956 8.76 11.54 1. 18 8.44
1957 6.21 2.79 0.72 4.08
1958 3.32 2.57 10.04 2.76
1959 14.06 4. 15 3.U 3.36
1960 4.74 9. 13 5.02 6.64

1961 1.54 7.88 2.89 4.01
1962 1.89 3.36 2.14 0.36
1963 5.64 Dls conUnufOd

1.01 8. 02
0.20 4.65
0.00 12.00
0,45 5,97
1.30 10.90
1.05 9.48
0.02 7.12
0.82 4.33
0.71 4.3 2
1.60 10,36

2.43 12.22
0.69 5.42
0.48 7.84
0.08 11.16
0.64 8.69

0.50 9.2 1
0.85 6.83
0.27 10.56
2. 9'1 9.56
0.00 9. 11
0.76 6.95

0,4 0
0.52 10.36
4.29 20.99
1.3 1 8.41

3,80
3.72 12.96
3.22 25.3 2
3.00 6.9 1
2.65 16.11

3.64 16.33
0. 21 13.50
3.05 23.84
4,59 11.28
0.49 3.65

0.81 7. 64
14,35 22.01'
4.21 9. 23
5.26 19.81
0.20 15.81
0.40 10.87
0.39 12.13
1.25 7. 25
1.69 10.7 6
0.66 12.55

2.19 16.64
0.15 13.64
0.65 13.56
0.00 10.07
0.00 14.68
0.00 9. 15
1.83 13.70
0.87 12.07
2.36 16.33
1.80 10. 51

7.24 17.08
1.67 9.32
0.65 18,75
0.30 10,44
4.64 22.00

1.30 19. 70
0.45 10,41
2.65 8.45
3.73 9.80
DIsconti nued

0.69 9.40
2.97 16. 07
0.00 4.3 2

20.84 282. 12

96.61 554.08

2.20 13.51
14.35 25,32
0.00 3.65

0.50 0.74
1.73 2.95
0.00 0.00

1.73 0.10
0.00 0.9 1
0.00 1.76
0.21' 0.00
0.00 2.95
0.25 1.20
0.02 0.88
0.00 0.00
0.31 0.08
0.00 0.51

0.95 0. 25
0.45 0.89
0.20 0.2 0
0.00 1.26
0.93 0.65

0.94 1.60
1.24 0.00
0.2 8 1.76
0.00 0.24
0.64 1. 37
0.<10 0.52

0.68 1.25
3.40 6.15
0.00 0.00

14.88 22.31

0.53 0.68
1..66 2.55
0.00 0.0 0

1.28 0.77
0.65 0,60
1.11 0,74
0.25 0.00
1.43 0.60
0.00 0,50
0.20 2.55
0.00 0,00
0.00 0.60
1.34 0.30

0.12 0. 12
0.35 0.15
0.82 0.32
0.00 0.62
1.61 0, 19

0.00 1.83
0,00 0.00
0.00 1.03
0,38 1.97
0.50 0.09
0.57 0.65

16.01 20.29

0.60
0.00
0.60
0.00
0. 50

0.00
0, 15
0.00
0.56
0.12
1,17
O.M
1.12
0.22
0.24

0.55
0. 33
0. 14
0.34
0.73
0.76

0."
2.!I0
0.00

19.14

0.48 0.15
0.35 0.00
1.09 1.50
0.00 2.30
1.11 0.00
0. 15 1.4 3
0.35 0.00
1.1'2 0.00
0.60 0.00
0.00 0.42

1.38 1.45
0.96 0.20
0.46 2.01
0. 58 0. 00
0.68 0.94

0.00 0.62
1.85 0.00
0.78 0,06
0.84 0.00
1.77 0.5 2
1.84 0.00

1,17 0.71
4.48 3.65
0.0 0 0.00

0.63 0.54 0.39 0.44 0. 53
4.01 2.09 2.68 2.37 2,20
0.00 0.00 0.00 0.00 0.00

35.16 21.27

0.10 0.40 0.09 0.0 0 0.1 8 0.05 0.25
2.69 1.33 0.11 0. 26 0.22 0. 18 2, 15
0.86 0.56 1.15 2.37 0. 23 0.13 2.28
1,15 0.29 0.00 0,47 1.0 5 0.50 0.94

2,07 0.3 2 0.26 0.32 0.00
2.05 0.93 0. 12 0.00 0.06 0.61 0.4 5
1.11 0.90 0.00 1.71 0. 15 0.00 2,99
0.00 0.09 0.26 0,31' 1.<11 0.00 0.00
4.01 0.00 0.38 0. 16 0.06 0.00 0,69
0.06 0.41 0.30 0.08 0.6 1 0.82 2.47
0,00 0.73 0,43 0.13 1.70 0.3 4 0. 23
0,00 0.00 0.00 0.46 0.4 2 0.53 0.82
0.00 0.10 0,00 0.00 0.25 1.25 1.10
0.09 1.34 0.32 0.00 0. 03 0.18 0.20

0,09 1.11 0. 12 0.84 0.09 0.64 0.82
0.01 0.30 0.30 0,00 0.75 0.0 0 0. 25
0,30 0,46 0.00 0.00 0.42 0.88 1.25
0,35 0.20 0,00 0.75 0.00 0.4 8 5.09
0.45 0.00 0.50 0.65 2.20 0.60 3.30

0. 48 0,60 2.50 1.30 0.00 1.00 0.00
0.05 0. 20 0.03 0.00 0.25 0.00 0.92
0.00 0,7<1 0.00 0.00 0.00 0.10 1.00
2.18 0.85 0.2 2 1,46 1.88 0.55 0.3 5
0. 59 0.16 2.68 0.00 1.49 0.47 2.78

0.00 0.00 0.00 0.82 0.33 0.95 1.46
0. 2'1 0,00 0.8 2 0.76 0,00 0.80 0.00
3.85 0.00 0.00 0, 15 0.00 2.50 0.00
0,28 0.00 0. 04 0.00 0.00 0.00 1.07
0.00 0. 18 1.29 0.66 0.00 2.23 1.78

0.00 2.09 0,00 1.57 0.94 3.19 0.00
0.00 0, 55 0.00 0.54 0.77 2.1 2 0.00
0.99 0.00 1,90 0.21 0.30 0.43 0.17
0.60 1.56 0.00 0.4 0 0.70 0. 20 0.30
0.10 1,09 1.18 0,00 0.00 0.30 0.10

0.27 0.09 0. 15 0.00 0,0 5 1.67 0.10
0.40 0.00 0. 13 0.50 1.69 0.40 0.71
0.00 1.30 0.00 0.31 1.40 0.61 6. 15
0,19 1.40 0.00 0.10 0.40 0.30 1.66
0,45 0.89 0.32 0,70 0.00 0. 22 6. 09

Trace 1.70 0.0 5 0,10 1.65 3.40 0.59
0.26 0.35 0.8 7 0,44 0.35 0.35 1.34
0.7 5 0,14 0.15 0. 05 0.35 0.05 1.02
0.0 5 0.09 0.26 0.69 0,40 0.21 0.07
0.62 0,13 0.08 0. 12 0.15 0.22 1.3 2

27.17 23.64 17.0 1 19.45 22.93 29,26 54.86

Station No. 159-lJ - MAHUKONA

1,47 1.40
4.84 5.35 1'.79
0.00 0.00 0.00

1912
1913 0.79 0.94 0.09 1,08
1914 4.23 0.26 4.00 0.63
1915 0.00 0. 58 0.12 2. 00

1916 9.33 2.01 1.96 6. 84
1917 1.75 2.00 0. 46 0.8 1
1918 2.74 4.62 1.53 6.35
1919 1.23 0.00 0.07 O,4J
1920 6.59 0. 15 1.07 0.35

1921 3.6 3 3.28 1.23 0.00
1922 4,26 4.84 0.63 0.00
1923 0.76 0.8 4 3. 17 7,79
1924 0.53 1.98 0.5 1 0. 37
1925 0.00 0. 11 0.79 O.!G

1926 0.00 2.39 0.08 0.59
1927 2.38 0.90 1.06 1.77
1928 0.44 0.1 6 0.98 0.1 3
1929 3.94 1.42 0.00 2.32
1930 5.79 1.30 0.82 0.00

1931 0. 30 0.20 0.72 3.37
1932 3.95 3.69 0,7 0 1.95
1933 0.73 1.00 1.50 0.93
1934 0. 04 1, 15 0.00 0. 39
1935 2.00 1.02 0.7 0 0.00

1936 4.89 3.52 1,4<1 1.04
1937 5.46 2.43 0.75 2.20
1938 3.04 1.37 0.57 1.43
1939 1.49 0.36 3.28 3. 55
1940 3. 33 0.00 3.86 1.35

1941 0.41 0.41 0.00 0.54
1942 0.84 1.38 5. 35 0.32
1943 4.82 0,71 1.60 0.07
1944 0.00 1.87 7.62 0.70
1945 0. 13 0,40 0.3 5 5.06

1948 5.08 1.35 0,98 0.10
1947 1.03 0.50 2.21 0.08
1948 4.56 1.93 1.52 0.32
1949 5.96 0.00 0.00 0.13
1950 2.45 1.7 2 0.72 3.80
1951 3.48 3,74 3.59 0. 10
1952 4. 30 0,48 0.84 0.38
1953 0.15 1.30 1,7 5 0.0 9
1954 1,58 0. 15 2.18 0.39
1955 0.9 2 4.59 1.48 0.35

Mean 2.68
Max. 9.33
Min. 0.00

Station No. 161.0 - PUAKEA Total 225.33 226.83 274.12 267.93 181.40 131.82 181.62 173.47 99.32 145.77 207.95 26"1 .76 2383,42

1902
1903
19M
1905
1906
L901
1908
1909
1910

1911
1912
1913
1914
1915

1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1027
1928
1929
1930

2.88
4. 18
1.70

2.67
3. 18
1.36
3.44
8.40

5.59
1.28
1.55
5.38
2.91

12. 58
3.94
5.03
1.92
8.2 7

13.35
6.93
U .S7
1. 10
2.99
2.26
5.80
4.98
6.34
7.05

3.96
12.02
1.33
2.36
8.89
2.01
6.94
1,46

0.74
4. 16
2.63
0.60
3. 17

1.21
2.26
9.40
2.26
1.1 3

1.37
6,91
1.33
5.69
0.91
3,4 3
2.46
2.52
4.04
3.91'

2,98
4.18
7.3 3
2.94
3.85
2.24
7,53
5.28
5.86
2.08
1.70
4.33
1.29

4.59
3.6 5
4.77
3.M
2,61

3.46
7,61
4.24
2.20
5. 34
0.80
2.6 1
2.G6
1.91
3.78

6.38
12.25
5.72

B.81
4.00
2.71
3.74
3.98

4.52
6.8 0
3.86
2.22
6.03
9.80
2.21
16.8 3
2.60
1.81

5.28
4.02
15.60
6. 14
5.60
4.21
6,09
3.39
4.28
4.64

1.93
2.29
4.36

4.62
1.60
3.85
1,88
3.42
2.02
2.30
1.62
3.96
1.05

8.7 1
1.92
4.40
1.88
0.42
0.14
2.27
1.97
1.42
3.8 1
2.82
2.00
4.30

2.07

0.56
1,15
2.86
2.12
2.84
4.45
2.02
4.85
5,81
2.21
3.70
6.16
2,03

5. 06
2. 02
3,G3
1.35
0.52

1.92
0,92
3.28
0,70
6.6 1
1.06
2. 69
3.3 1
1.16
3,05

5.31
3.98
1.93

5.66
3.51
6.54
9.29
5.28

2.44

2.41
10.03
2,22

3.Bl
0,45
6,22
2.82
2,49

3,40
2.44
3.34
2.52
1.90
2,48
4.80
2,95
1.60
1.98

3.53
0.75
5,1'0

3.52
8.38
6.22
0.48
3.74
2.99
0.87
2.29
12.64
0.98
4,82
0.98
4.20
2.&3
2.78

2.61'
4.61
3,86
4. 83
6.20
4.91
3.44
1.65
1,18
4.1 2

2, 43
1.73
1,48
6.2 1

1.92
4.65
4. 17
2.43
1,01

3.31
1.68
1.89
4.51
2.62
2,63
0.46
0.91
2.95
3.23

2.00
4.73
2.92
1.91'
1.09
1.06
4.02
3.70
0.0 0
2.56

3.29
2.28
1.64
4, 40

2.72
2.45
2.08
2.16
3.20
0.51'
2.25
0.58
4.50
3. 10

0.62
0.47
2.86
0.59
1.71
1.73
1.55
4. 13
4.6 5
1.56
2.93
1.06
0.62
2.48
1.45

6.39
4.82
4.71
3.72

3.23
4.55
4.31
2.42

4.16
4.41
7.05
7. 54
6.72

1.43
3.25
7. 14
0.65
4.79

12. 13
2.61
3.76
5.36
2.54
2.05
2.53
5,4 0
5.96
10.34

10,4 3
1.71
1.93
4.86

13.20
1.47
8.5 4
6.03
6.44
1.81
2.45
2.80
5.41
5.59

6.04
2.67
9.83
5.08
5.44

9.50
0.74
8.82
1. 30
1.85
1.95
15.52
6. 23
0. 01
0.116

38. 07
50.56
49.94
53.77
49.38
48.60
48.36

45,82

35.08
67.00
37.71

62.34
24.28
75.22
27.91
35. l0
5G.95
45.40
64.82
43.68
40.60
29.98
53.52
41.71

45.87

Mean 5.78
Max, 16. 20
Min. 0. 14

1899
1900 1.87

1901 2.36
1902 3. 16
1903 2.61
1904 6.38
1905 2.58

1906 4. 22
1907 5.32
1908 1.91
1909 3. 19
1910 7,33

1911 8. 16
1912 l. 08
1913 3. 17
1014 7,30
1915 3,34

1916 15.4 2
1917 5.25
1918 5.14
1919 2.28
1920 u.ee

5.82 7.03 6.87
17.53 36,21 25.03
0.65 0.94 1.76

2.90 2.20 4.56
12.00 7. 14 4.51
3.97 28.20 6,25
4, 34 4.74 9.23
13,4 3 4. 47 11',58
1.91 7.73 8.05
1.61 4.56 8.85
10.37 4.85 4,03
2,85 2.69 3.77
9,27 8.62 4.79
2.62 6.7 4 4.88
8.24 4.74 1. 15
5,2 "1 4.35 8.90
3.10 2.83 5,49
0.38 5. 22 3.33
4.9"1 1.97 9.26
1,57 5.71 12.36
3.06 4.28 1.89
9.67 5.99 19.22
2.08 4.40 3.58
1,40 4. 51 3.85

4.65 3.38 4,66 4.45
10.43 9.61 10. 10 l6. 12
1.38 0.98 1.40 0.85

Station No. 168.0 - HAWI

1.4 5 2.55 2.79 3.09

0.92 1. 15 1.47 0,92
10.82 1.85 3.70 6.52
2.23 0.68 1'.22 4.97
3.24 1.57 6.05 2.08
5.90 2.94 2.84 6.43
5.19 2.15 7.09 5.23
1.60 3.52 3.99 9.48 '
5.06 5.19 7.73 6. 22
3.68 2. 12 9. 13 O.M
3.1'9 6.00 6.54 5.00
3.21 7.7 5 3.88 4.3 <1
2.74 3.56 2.62 2.20
5.09 5.87 1.94 4.54
1.82 10.01' 14.18 18,20
1.67 2.13 3. 22 1.1'0
12.32 8.36 4.83 7.38
3.06 1.92 0.76 1.11
6.78 5,22 10.24 5. 19
2.51 2.21 3.35 4,52
1.23 0.66 1.62 3.61

2.55
7.65
0.38

0.94
0.77
4.48
2.74
2.65
7.22

2.92
0.09
5.33
2.85
1.00
4.93
l .32
2.39
6.69
2,79

<1 .07
0. 54
0.96
3.03
3.6 1

3,74
12,98
0.5 1

4.58
5.93

5.56
3.55
1.79
4. 29

3.01'
4.01
3.02
2.39
4.70
3. 14
3.07
1.95
6.31
5.27
1.74
0.6G
3.32
0.9 0
1.88

5.33
15.18
0.52

3.96
5.37

7.13
6.68
6.13
5.0 1

3.41
5.GO
3.09
3.50
4.'11
5.46
6.83
8.81
10.67
10.58
1.93
4.63
6.52
1.03
4. 25

6.87
21.35
1.98

0.90

13.91
1.95
2.20
6.31
12.35
1.1'5
8.30
6.85
8.79
2.76
3.55
4.59
1.47
5.66
8.55
3,36
12. 51
5.25
6. 72

61.11
99.6336."

40.55

101.66

67.67
59.21

60.'ll
61,21
55.16
51,05
62.'70
63.82
4'1,09
49.17
97.70
52.66
84.24
30.52
93,38
35.20
40.66

68 CLIMATOLOGY



JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. eCT. NOV. DEC. ANN. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

Tatal 328.84 297.31 338. ll 363.8 4 244.54 208.97 273.61 282.47 175.21 219.85 319.53 364.Q.4 3406. 68

Stati on No. 175.1- KOHALA MiSSION

62,34
45.42
62.39
48.55
74.48
49,00
75.54
42. 39
64. 55
67,46

81.59
76. 25
83 .87
65. 18
60 .82

46.21
35.50
58. 51
73, 33
51.34

64.05

59.60
101.02
31. 50

77.4 6
70.9 1
71.08
49.71
48. 69
133.34
76.51
104.40
41.89
148.80
52.60
53.68
104 .48
79. 36
92.62
71.76
68.42
51.46
82.03
75 .84
82.95
110.06

81.51
92.27
64.41
72,39
72. 15
132.38
108.7 9
85.21
89.61
86.42

3.80 n .as
3.90 6.4 6
5.80 11.38

4.19 2.27
6.07 3.2 8
6.84 7.42
17.05 9.02
10.27 9.53

3.03 12.76
6.48 4.50
10. 15 18.69
0.97 8,78
4.8 1 9.34
18..45 14.53
7.63 2.68
6.78 15.20
7.46 6. 33
2.99 3.06
4.01 2.50
5.40 13. 93
8.24 11.56
14.18 13.3 0
18.54 4.62

6.29 8. 21
6.64 6.48
4.19 4.11
10.36 4.08
5.70 4.75
7.30 17.52
6.26 4.75
2.07 10.4 5
9.36 7. 37
12.65 4.98

3. 10
3.71
5.94
3.51
3.80
0.8 1
7.32
6.88
2.37
1.02
4.89
1.08
4.23
4.82
3.24
5,65
9.38
2,90
3,40
3.76
1.18
3.83
3.10
7.60
2.31
2.01
4.34
4.77
8.73
6.02
5.72
3.87
5.6 3

1.33 2.75 5,19 15.76
4.41 4.08 1.08 7.51
4. 58 5.57 5,92 7.97
2. 16 4.05 7,46 3.91
1.37 2.35 11.26 18.03

3. 19 3.93 8.09 4.96
2.91 7.60 5.47 5.21
9.53 . 1.94 5. 28 7.9 2
1.66 2.70 1,85 17.9 3
2.71 3.71 3,57 4.43

1.38 8.96 3.85 8.95
1.47 14.20 e.sc 10.17
3.79 10.29 5.46 9.74
3.0 9 1.41 4.72 7.05
3.72 2.30 7.50 5.10

1.15 3.09 7.22 3,38
3.63 1.39 1.12 5.29
4.0 0 4.2 9 3.35 1.64
4.02 5.81 10.87 6.5 5
0.94 3.05 9.4 2 5.97

4.62 4.53 3.19 5,24

3.11 3.85 5.47 6.3 8
8.60 14.20 15.44 18.03
0.47 0.68 0.67 0.81

6.75
5.52
1,82

6. 50
2. 16
2.29
11. 10
5.23
5. 18
1.11
1.37
3.26
3,04

3.68
10.00
5.25
3.96
2.06
2.93
5.2 1
7.03
0.63
5.56
9.24
2.95
5.09
5.93
3.53

5.15
5.44
1.64
2.97
7.80

5.24
19.88
0.68

8.41
1.44
5.9 5
5,12
2.21
3.92
32.96
2.02
8.50
2.07
12.25
6.72
4. 12

5.31
8.54
6.06
8. 17
10. 15
7.80
8. 45
5.33
5.0 1
12.44
6.33
2.54
3.20
2.63
2.79
10.53
13.00
3.84
5.35
13. 12

4.87
12.12
0.66

9.55
12.43
6.81

4.07
2.68
2.58
14.10
6.13

6.24
2.04
12.68
5. 13
4. 82

8.42
3.15
5.57
4..94
3. 12
5. 12
8.4 1
8. 14
3.21
7. 14
5.50
4.97
8.4C
4.88
7.79
6.27
7.98
3. 15
14.27
5.49

3,53
9. 16
0.55

3. 12 5.41 2.66
2.10 4.07 4.19
1,72 4.72 2.04
1.36 6.7 7 3.69
2.4.1 6.72 3.36

1.52 3.87 5.46
7. 12 5.93 (1.49
2.11 4.41 3.8 1
3.93 6.32 11.60
4,66 5.50 5.62

7.61 2,96 9.30
2.03 6.97 16.02
6.47 6.46 12.18
1.55 4.60 3. 15
2.3 1 2.59 3.92
4.57 1.20 1.79
1,85 1.98 3.62
4,20 4.46 3.86
2,37 10.48 3.94
2. 10 6,67 1. 14

5 ,25 5.06 8.78

5.25
2,75
7,60
7,95
2.71
6.10
9.14
3.24
9.56
3.87
9. 11
2.83
1.23

2.58
1.38
6.71
1.50
9.09
2.97
4.17
3.50
2.76
7,70

3.91
5.88
2.19
3.51
6.2 1
8.8 1
6.70
6,48
5.98
4.89

4.43
10.84
0.44

5. 16
4.85
4.57
4..62
3.83
4.5 1
12.25
3.8 7
15.90
4.74
16.44
3.47
1.07

1.3 5
3.60
4.44
3.01
6.53
5, 15
4. 10
8.28
3.47
6.36
6.5 1
8. 46
5.63
9.03
5.57
15.51
7.46
11.21
3. 00
3.9 1

3.50
12.05
5.40
8.77
8.80
5.63
3.93
12.38
15.88
3.01
30.3 1
5.08
4.06
7.29
6.66
11.78
10,07
9.77
7.73
11.17
6.28
7.16
14.46
19.45
14.72
5.86
9.52
9. 18

22.24
5.12
16.02
16.19
7.79

station No. 142.0-HAKALAU

13.08
5.4 0
5,49
5.17
1.79
6.5 7
3.41
7.22
4.98
10.41
7.24
9.00
8.98
14.94
7.73
4.35
10. 12

1.04
4. 29
3. 18
6.46
8. 51

3.27
6.4 0
8.3 3
5.63
4.37
11.17
13.13
9.76
5.85
8.70

5.00 6.24 6.45
ie.ei 26.09 21.86
0.47 0.96 1. 14

Station No. 176.0 - KOHALA MAULILI

7.62 2.55 8.95 5.89 1.11
1.41 2.34 5,53 1.41 7.29
7.29 2.83 11.4 7 5.36 2.92
6,42 1.34 3.82 4.14 3.43
4.51 2.19 6.42 12.68 3.12

4.17 3.95 5.93 1.75 2.18
9.79 1.57 7.05 5.50 4.90
0. 20 3.03 4.07 2.82 6.2 1
1.70 G.84 4.70 3.91 7.41
5.08 11.31 5. 19 8.15 7.47
9.0 5 11.74 2.94 9. 69 5. 16
s.tz 3.96 0.96 1.3 1 2.62
5.81 3.23 11.0 1 3.3 1 6. 12
17.68 6.96 3.44 6.20 5.33
5.97 8.97 6.26 8.26 3.92
4.82 7.17 3.47 4.40 3.95
1.78 3.69 5.16 2.02 3.97
5.28 2.71 9,52 8.26 6.88
4,31 7.0 1 5.77 3.44 8.70
6. 18 2.88 8.32 3. 19 1.48

6.90 8.93 4.86 3.2 1 3.48

4. ll 7.36
6.72 3.52
8.28 9.71
2.04 7.16
2.43 4.37
8.03 1,87
5.72 7.83
16.47 1.29
5.59 2,48
6. 29 16.21
5. 11 2.93
6.44 1.70

25.88 3.19
9.33 7.61
15.37 2.10
2.76 9.83
5.89 2.74
3.00 6.0 1
7.81 4.73
6.87 6.27
10.15 12.73
10. 50 11.07
1.54 3.66
8.29 23.63
8.36 7.04
8. 19 4.29
1. 92 9.51

1.02 12. 13
ll .44 21.49
10.02 4.8 7
12.05 3.35
4.40 7.06

Mean 5.49
Max, 17.68
Min. 0.20

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
1962
1983
1964
1965

1966

Tota l 423.05 384.88 480.69 489.84 340.79 272 .17 374.79 403.42 244.08 296.23 420. 83 490.98 4529 .84

1908
1909
1910

1911
1912
1913
1914
1915
1916
1917
1918
1919
1920

1921

102:S
1924
1025

1926
1927
1928
1929
1930

1931
1932
1933
1934
1935
1938
1937
1938
1939
1940

65 .20
45. 35
54.64
40.29
33.60

26.99
51.83
32. 15
44.01
58.26

34.19
48.26
29.12
35.23
33.42
68.50
61.04
50.3 5
51. 25
53.86
60 .39
53. 15
43,78
50.20
36.05

51.23
31.65
49.79
36.90
60.74

39.13
64.4 6
33.89
47.1 3
54.4 1

69.00
63. 11
73.35
58.80
50.05
38.19
25.66
42.94
53.73
39.03
51,89

100 .16

74.40
42.60
43.29
57.0 1
56.3 6
43.80
29.36
53.94
40.00
45.28

44.84

51.62
104 .55
25.66

51.92
67.72
58.37

63.0 5
62.59
57.92
53.85
63. 11

60 .9 1
41.29
47.25
99.54
50,98

78.34
31.50
107.02
37.78
42.6 1
71.72
61.23
74. 48
54.0 1
46.60
36.91
69 .23
50.20
63 .38
77 .54
50. 97
64.36
41.50
52.00
46. 34
93.5 8
71.70
67.46
63.30
69.9 1
75 ,48
68.0 5
59 .47
63.48
41. 38

5.8 2
14.79
0.90

6.63
4.46
5. 19
2.34
10.98
2.06
3.77
2.30
4.45
0.82
0.81
5.01
13.62
2.20
1.56

13. 71
1.70
8.2 4
8.25
9.93

1.83
3.54
7.04
8.49
5.4 1

9.08
3. 18
12.82
6.15
6.70
11.88
1.90
9.88
4,80
1.34
1,47
16,57
7.16
11.72
2,82

5.96
5.36
2.81
2.99
1,75

11.91
4.09
11.47
1.44
4.64

6.82
4,8 8
6.7 5
5044
6,68

12. 32 10.32
4.42 1.34
3.59 7.94
2.95 7.88
2. 31 1.52

1.65 1. 10
2.99 14.50
4,40 5.33
e.n 0.34
13.82 1.84

3.87 3.57
2.57 3.75
2.43 2.41
5.45 3.06
3.34 2.13

4.47 9.46
2.13 3.64
1.12 7. 25
4.1 4 3.94
6.86 4.09

2.53 5.45
1.99 3.60
1.06 6.40
2.99 4.42
3. 18 5.93
3.45 14.16
0.67 4.66
5.55 6.80
5.79 2.82
u .ao 14.79

5.65 2.96
4. 57 3.54
4.50 7.79
1.58 14,14
3.15 4.2 5

3.18 6.1 5
5.80 8.52
6.43 8. 31
4.27 6.29
6.59 3.43
5.80 2.96
1,47 3.64
2.15 1.45
7.17 5.4 3
7.18 4.38
3.33 3.63

4. 77
13.82
0.67

4.93

1.19
1.80
1.64
10.72
10.04
0.87
3.85
4. 12
3.77
5.00
6.90
7.40
6.79
6.47
4.96

3.87
6. 15
4.21
3.5 1
5.11
4.72
6.69
7.10
11.91
9. 39

1.75
4,84
7.55
1.44
3.59
12,81
7.19
4.97
4.92
2.64
3,22
4.35
6.54
ll.24
15.44
5.50
2,86
4.35
7,43
4.77
6,29
3,32
1.78
6,$3
10.37
3,18
2.23
1.36
3.70
3.49

3.28
10.92
0.58

2. 82
6.69
0.26

2. 17 3.05
5.87 1.85
2.63 3.07
2.29 4.62
1.48 1.26

1.41 1.55
2.95 1.27
3.53 0.58
0.26 4. 69
2.65 1.53

5.0 1 1.8B
1.30 0.66
2,08 1.13
3.64 1.46
1.9 1 2.06

3.57 4. 37
3.36 3.72
1,08 3.97
2.07 2.24
4.82 3.27
3. 15 10.92
1.07 2.92
0.94 0.65
L ll 4.76
1.32 1.91
1,05 2.07
3.4 8 3.02
3.87 3.68
1.90 2.84
1,10 2.35

2.87 2.92
2.58 8.44
0.36 1.10
1.29 1.50
1.91 2.84

0.98 9.39
1.2 5 10.28
3. 31 9.23
2.33 0.98
3.20 1.79
0.82 1.93
1.61 1.5 1
3.02 3.0 1
2.90 3.56
0.53 2.9 1
3.4 2 3.32

3. 18 4.61

6. 25 9.14
3.3 1 2.24
1.03 1.50
1.09 2.73
3.70 3.44
1.78 3.27
1.64 2.01
2.55 2.54
4. 13 5.38
1.07 6. 33
0.64 3.54
4.63 5.93
2.65 3.96
3.96 0.99
7.84 3.83

2,76 2.49
7. 05 4.98
6.28 3.45
3.1 3 2.23
2.06 4.16

4.6 2 2.72
1.70 3.45
2.05 0.70
7.04 5.09
3. 15 5.36

4.67 2.05
0.47 0.88
1.01 3.62
3.14 1.47
3.18 3.46
3.07 2.85
8.60 1.58
3.84 4.39
2.92 6.70
1.68 2. 17
1.41 1.90
4.00 2. 17
5.14 1.24
0.52 4.54
3.52 2.07

7.72 2.72
2.17 0.68
3. 18 1.60
5. 12 2.8 2
3.57 3.61
4.95 6.16
4.14 4.99
1.80 4.3 1
2.03 3.22
4.37 4.26

3.67 13.3 1
1.63 3,96
2. 29 1.13
1.53 6.16
1.73 2.16

4.22
18.20
0.66

9.8 8

9.79
4.01
2. 16
3.79
5.53

3.13
5.35
3.65
3. 59
3.26
0.69
6.80
5.3 8
3.20
5.90
5,69
8. 87
6.55
0.68
5.1 3

3.59
1.71
3.57
19.88
1.25
7.39
1.00
7.34
5.06
3.57
4.70
4.37
5.52
6.38
7.06

4.91
5.59
3.45
2.17
7.96
3.3 2
1.77
2.11
3.39
1.5 4
8.79
8.3 1
2.79
4.75
12.57

5.87
6. 92
4.80
·1.33
5.38

3.39 3.3 1
1.4 5 2.83
2.61 4.52
2.26 4.59
1.£4 4.41

2.62 4.28
3.63 3.57
3.7 1 1.67
2. 15 1.94
2.79 5.63

2.69 1.75
3.12 1.27
2.69 1. 12
2.37 1.58
2. 14 1.25

2.74 6. 19
3.3 1 8.70
1.74 1.43
5.98 3. 18
3.56 7.£6
6.8 1 4.56
3.8 1 5.£0
6.68 3.54
7.26 3.32
0.85 4. 18
5.38 1.65
2.23 2.64
4.78 1.24
5.43 2.57
4.95 2.57

2.86 3. 35
4..33 5. 51
3.55 2.41
4.45 7.64
4.75 3. 16

2.76 7.3 1
5.60 13.02
5.21 11.30
4. 32 2.95
l.( i8 2.99

1.14 1.69
1.55 2.46
2.9 3 1.93
8.99 2.72
5.63 0.91

3.64 6.8 4

4.08
14.18
0.76

10.05
4.19
2.14
4.30
3.69
3.55
5,25
1.60
3.55
5.0 1
3.11
1.37
3.13
6.85
5.93
2.92

7.68
5.37
8.46
7.71
6.5 3
3. 14
2.30
a.ea
12.72
3.62

5.16
1.08
10.25
3.29
2. 11

5.2 2
2.26
4.28
3.65
2.94

4.05
5.32
5.54
2.76
4.27
3,95
4.54
5. 13
3.40
2.89
4.57
6.02
2.84
8.62
5.68

8.39
3.90
8. 15
9.74
0.86

1.85
0.29
3.78
0041
3.69

1.19
1.60
1.26
1.41
3.49

2.22
2.93
1.31
2.14
2.89

4. 57
4.76
2.65
3.23
2.77
7.27
2.20
3.30
4.77
1.78
1.77
1.58
1.44
1.1 2
1.93

1.58
5.00
1.57
2.51
3.13

5.92
1.49
6.46
1.6 3
2.36
3.74
1.07
3.56
1.76
1.56
5. 30

9. 16

2.0 1
2.50
4.09
2.35
2.96

4.05
0.91
2.76
1.84
2.5 1
1.03
7.36
1.01
1.48
2.72
1.85
3.80
5.23
2.21
5.48

8.94
2.69
6. 12
7.85
2.53

7.20
2. 16
6.40
1.74
0.76
1.78
1.04
5.95
0.55
5.51

1.98
2.73
2.91
2.08
5.38
2. 18
4.47
1.66
2.62
4. 17
5.92
3.21
3.73
4.39
2.98

9.07
3. 19
4,53
6. 05
2.06

3.12
10.07
0. 29

0.06
2.29
1.04
1.35
3.5 1

2.34
2.5 1
3.00
1.45
2.79

2. 13
3.90
2.59
4. 57
1.68

5.39
4.58
7.75
2.02
2.70
3.64
4.50
4.47
3. 14
2.23

0.90
5.40
2. 10
2.77
1.79

1.28
2.65
4.62
4.9 5
6.46

3.63
1.86
5.56
4.99
2.59
2.90
2.86
4.18
6.47
0.87

3.65

8.95

2.56
4.6 1
4,06
2.20
3.06
2.22
U8
3.98
2.2 4
8.37
0.44
10.84
1.82
3.2 5
6. 10

6. 10
2.18
4. 57
4. 10
4.56
2,93
3.80
4.95
10.29
1.89

10.56
2,88
9.88
2.76
1. 13

0.64
3.19
2.87
1.98
5.4 1
3.51
3,25
5.69
2,48
4.45

4.39
6.90
3.10
6.22
3.42
8.68
3.37
8.32
2. 10
3.59
5.37
6.00
5.89
4.46
1.00

3.57 5.60
7,93 3.00
3.76 9.38
2.23 5.63
4. 16 4.52

0.62 4.86
2.60 9,76
1. 12 2.26
2.78 2.82
3.91 6.91

1.91 7.58
3.24 7.70
2.38 2.29
3.14 2.98
2.05 3.55

5.09 8.02
5.64 1.88
6.03 9.0 3
&.20 10.76
6. 31 3.92
4.07 6.86
14.48 7. 19
4.66 3.06
9.77 4.33
7.6 0 4.48
7.59 4.23
4.34 0.67
8.28 3.90
2.26 3.24
5.03 9.2 5

6. 13 1.87
6.05 4.45
3.40 1. 85
3.88 2.68
5.98 5.94

11.36
0.86 6.71
9.54 2.59
3.2 3 4.72
5.36 6.03
3.02 3.39
2.54 1.58
7.80 5.47
3.98 2.10
4.7 1 2.48

3.2 8 2.19

17.56 7.4 8

5.94 7,55
3.70 1.14
5.72 6.43
5.87 3.4 6
3.31 11.84
5 ,32 3.46
1.56 1.60
15. 98 2.43
6.86 2.66
2. 11 5.71

6.92 3.59
26.09
5.2 1 8.62
4. 14 16.49
7.70 5.53

3.50 8.40
5.26 4. 12
2.55 3.43
8.40 6.17
6.49 4.95

6. 42 7.90
3.54 6. 85
1.98 4.42
6.12 3.06
2.27 7.97

5.00 10.40
4.68 U S3
8.40 21.86
4.88 3.45
8. 13 4.43

5.69 5.26
12.1 3 4.70
5. 20 11.18
3.17 9. 52
6. 11 6.46
1.07 6. 32
3.63 12.43
1.49 3.19
4.47 4.81
5.84 11.16

1.85 10.82
3.73 9.54
2.86 4.14
4.9 1 5.9a
2.82 6.25
8,2 3 13.01
8.65 3.16
8.2 1 12.35
4.97 13.92
7.94 6.08

5.93 1.36
19.67 9.38
7.23 4.74
10.72 5. 30
9.72 4.85

3.64
4.72
1,22
5.79
1.53

2.78
3.08
2.31
5.70
5. 11

1.05
11.03
4.74
2.17
5. 16
7.73
14.16
3.0B
2.21
3.74
2.30
3.B3
3. 16
3.21
1.53

1.96
1,71
2.23
0.80
1,83

4.28
6.22
2.46
0.64
8.29

9.84
3.31
2.67
5.09
9,55
6. 13
3.20
2.70
5.69
2. 19

7.3 1

4.44 5.12 5.5 1 3.65
14. 16 28.20 19.22 12.32
0.38 0.6 2 0.67 0.06

16.12
9.30
11.04
0.29
3.57

1.99
3.37
3.04
5.36
7.79

0.53
4.79
4.55
2.67
5.26
5.70
5. 16
5.22
6.22
4.16

2.83
1.96
5.86
1.06
1.06
7.02
1.25
5.92
5,36
3,95

3,38
10.46
0,28
1.87
4,49

8. 48
4A l
4.74
18.00
4.48
4.67
2.11
4.66
2.96
5,68

5.98

13.75 5.98

11.87 8.85
9.94 1.96
5.29 4.53
2.22 7.91
2.79 4.08

5.18 5.70
4.20 3.16
5.83 2.10
1. 16 2.56
2.17 4.83
2.04 12.67
2.75 3.39
3.72 3.71
6.63 13.62
3.06 2.34

5.19 1.81
3.63 9.48
1.75 3,20
3.17 6.29
6.27 2.44

7.92 8.18
0,18 5.24
2,4.5 4. 18
6,48 0.8 1
3,09 5.25
14.61 0.47
5,13 3.57
7.49 10.40
2,81 1.59
5.87 1.68

14.46 3.56
8,82 5.45
15.08 1.32
2.03 1.39
4.02 1.26

2.07 4.00
5.73 3.46
4.45 3.40
6.74 9.25
7.23 7.40
0.78 1.78
5.83 16.51
5.49 4.47
4.07 3.05
4.49 7.06

6.65 8.42
10.48 11.96
6.52 3.54
9.03 2.30
3.66 3.77
4.01 2.50
2,52 3.71
7.45 5.15
1.47 4.5 8
0.92 2,53

Mean 4.91
Max. 18.00
Min. 0.28

1921
1922
1923
192.;
1925

1926
1927
19lB
1926
1930

1931
1932
1933
1934
1935

1936
1937
1936
1939
1940

1941
1942
1943
1944
1945

1946
1941
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960
1961
19112
1963
1964
1965

1966

1890

1891
1892
1893
1894
1895

1896
1891
1898
1899
"00
1901
1902
1903
1904
1905

1906
1907
1908
1909
1910

1911
1912
1913
1914
1915

1916
1917
1918
1919
1920

1921
1922
1923
1924
1925
1926
1927
"2!l1929
1930
1931
1932
1933
1934
1935

1936
1937
193t
1939
1940
1941
1942
1943
1944
1945
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JAN. fEB . MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOY. DEC. ANN. JAN. FEB. ' MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. AU

Total 190. 41 11'3.74 201. 14 191'.48 137, 10 104.1'2 151.48 139.67 67.84 120. 36 159.72 258.09 1881.12

Total 416.84 382.90 453.98 531 .85 31'0.88 293.59 382.00 408.66 231.54 298 .22 415.56 510.38 4645.49

Station No. 179.0- NIULII OffiCE (NIULIIl

Slatlon No. 176.1- KEHENA RESERVOIR

41.se
27.Of
ss,3l
40.71
41,31
50,50
94,41

69.15
66."
63.li
58.18
55.10

61,'i9

66.95
45.48
50.68
99.80
52.lS
78.13
29.11
IO'I.SO
39.S'
41.11

7o.1C
66.9<
71,19
50.51

35,09
63-"
48••

7z,50

4fl.&9
fl7.81
37.08
48.65".06
91,45
74.41
60.53
55.18
;4.8'
63.02
55.&5
47.01
52.66
31.011

54.11
42.91
oo.61
42,5

'72.21
47,20
71.56
37.1!
51,81
5a.68

5.92 57.!l
19.29 113.89
0.44 26.%1

5.37
14.79
0.53

0.69 3.86
2.84 2.00
4.20 3.34
3.47 0.85
5.31 0.48

10.75 5.72
8. 17 15.04
7.07 2. 16
6.49 1.75
4.52 6.08
3.82 14. 96
6.00 1.81
3.71 1. 17
3.62 6.00
4.5 1 9. 13
5.59 2.27
5.75 3.54
7.83 5.94
10.97 7.65
10.2 3 5.56

1.91 9.39
5.75 2.0.3
6.9 1 12.99
1.1 3 5.46
3.55 5.79

13.02 10.96
7.24 1.24
4..21 8.97
5.12 3.89
2.66 0.1'6

3.24 1. 56
4.71 14.55
6.56 1'.51
9.63 10.65
13.92 3.05
4.60 5.74
2.68
3. 11 2.76
6.48 3.44
4.90 2.04

5.99 12.28
2.84 3.00
0.83 8. 24
4.26 3.58
8.26 3.36
2.71 5.27
1.46 5.53
1.28 4.93
3.35 4.41
3.78 5.96

5. 16 14.86
0.94 6.8 5
5.83 8.20
6.39 3.49
13.56 14.1'6
6.97 4.29
5. 14 4.15
4.58 7.35
1.95 15.97
3.09 3. 59

3.81
15.31
0.47

3.67
2.35
2.03
5.85
6. 06

4.72
5.98
3.86
1.36
4.01
2.22
4.75
3.18
2.00
4. 18
2.51'
3.93
0.9 7
5.59
5.42

1.98
1.0 1
3.58
1.62
2.68
3.54
1.7 5
3.91'
5.73
1.80

2.03
2.63
1.50
3.68
2. 18
2.61'
0.63
1.76
2.76
4.2 1
1.26
4.54
6.2 7
2.59
3.75
12.51
3.48
1.66
6.0 1
2.41
2.50
3.80
4.80
2.83
2.63

5.31
8.40
1.81
2.04
3.26

3.55
9.52
0.33

3.42 2.46 2.56 1.76 37,1l
3.11 2,86 5.83 12.45 64.91
5.1'2 1.16 7.58 8.47
0.33 1.94 8.34 11.60 62.1i
3,24 2.98 14.0 0 2.36 7UI

9. 10 3.1'2 5.66 5.92 5.f.t
2.51' 0.47 2.66 4.3 1 5U:
3.59 1.90 6.66 1. 13 4n,1i
6,31 2.80 7.25 2.85 55.R
3.21' 3.62 5.4 5 1.86 48.11

5.75 6.06 5.81' 13.27 aUI
2.82 3.49 2.70 2.82 61.&1
1.66 4.41 1.32 6.76 58.6'
1.89 2.81' 3.53 3.60 56.21
5.86 4.79 10.27 3.09 56,$1

3.42 12.46 3.11 4.8 0 aU
1.30 1.98 1. 26 5.39 59.$1
2.31' 3.00 1.32 4.94 51.'11
1.45 7.24 3.26 4.88 55.
1.34 2.04. 2.54 6.25 41.!l
1.89 1.99 4.62 14.55
4.73 4.29 1.49 9.67 49.1
4.60 7.38 5.64 8.44 6U1
2.52 3.53 8. 45 3.8 1 4U
2.2 1 2.99 13.58 14.0 1 72.lf
3. 14 5.64 6.00 5, 10 49,31
3.63 8.38 4.90 3.83 aUI
0.61 2.03 4.54 5.93
1.81 2. 12 1.67 19.29 59/!
2.59 3,1'9 2,91 3.34 62J!
1.57 6.37 4,81 5. 13 6&:n
1. 20 15.31 6.5 1 7.93 68.14
4.57 6.88 5.36 8.74 71,IJ
3.49 1.22 3.58 7.40 56,1
4.21 2.22 6,3 1 3.89 5Ul
2.11 4.29 6.12 3. 15 41.01
3.50 1.62 1.60 4.50 35.11:
3.53 3.1'4 2.84 2.0 1
3.99 5.62 14.1'9 6.42 70.Si
0.36 3,7 5 10.76 5.69 52.'

5.22 4.1'0 2.88 3.68

2. 16
1.58
3. 15
3.33
1.53
0.61
4.90
2.70
4.53
7.38

3.22
7,85
5.1'0
3,47
1.69
6,68
2, 18
2. 11
7.68
3.27

4.26
0.38
1.14
3.87
3.85
3.50
8.63
3.63
2.52
2.11

2,96
3.67
5,1'7
0.39
2.99
7.24
2.00
2.86
5.12
2.86
7.72
4. 12
1.54
1.91
4.78
3.26
1.16
1.51
1.49
1.41

1.42
5.20
4.99
2. 18
1.76
2.84
3.82
0.51
1.45
2.38

3.48
5.25
4. 13
3.5 1
4.07

0.58
1'.10
4.47
3.34
6.35
6.38
6.37
6.3 1
0.69
4.88
4.32
2.07
4.60
18.4.3
1.57
7.06
1.03
1'.33
5.82
4.42
4.47
4.02
5.73
5.84
6.62

5.20
6.24
3.03
2.98
6.96
2.65
2.59
1.93
3.30
2.22
8.47
10, 12
1.86
3,83
8.40

4.41
5,54
3.78
3,73
4.75

2.25
3.78
2.20
3,3 1
3.38

5.32
6,87
3.0 1
9.34
6. 19

4.80 5.08
14.78 19.53
1.01 0.81

4.85
1.71
3.80
5. 15
3.43

1.27
2.42
7.72
6. 18
3.21
7.77
4.28
7.7 1
1.47
7.25
3.1'0
2.48
3.28
12.62
3.27
5.59
1.29
11.75
3.43
2.02

4.79
2.24
4.1'5
3.47
2.91

4. 33
5.27
5.37
3.35
3.56
3.77
4.63
3.83
3.09
3.03

4.57
5.44
1.74
7.2 1
4.06

6. 82
3.32
5.58
7.1'7
0.90

4.86
3.64
4.50
5.80
6.80

4.27
5.45
3.81
5.8 1
4.62

2. 14 4. 05 6.00
2.51' 6.29 6.69
3.29 6.10 3.76
2.51 3.29 3.64
6.40 3.49 1'.65

2.09 3.90 3.12
4.81 4.46 2.52
1.53 5.32 1.1'6
2.50 2.86 3.82
3.62 3.26 2.62
3.2 9 5.74 8.68
4.40 4.54 8.83
2.96 2.06 2,39
3.26 8. 18 4.02
1.8 1 3.86 8.17

8.26 5.51 4.81
2.41 3.68 5.92
4.1'6 5.94 4.73
6.20 7.43 4.25
2.12 1.35 5.03
3.41 4.71 2.5 1
1.70 4.35 4.04
2.2 1 5. 19 2.82
1. 10 6.7 4 2.9 4
2,24 6. 00 3.51

1.43 4. 73 5.85
5.74 5.38 6.35
2,20 3.44 3. 12
3. 15 5.92 8. 30
3.75 4.82 7.41
6.31 2.97 9.07
1.1'6 5.62 13.8 5
5.G3 7.89 1l . 12
1.24 4.73 2.34.
2.59 2.55 3.12

4.01 1.34 1.82
1.38 1.89 3.89
3.07 4.76 3.27
2.55 9.38 3.83
2.43 5.76 1.39

3.59 5.34 7.80

3.32
11.56
0.65
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2.51 3.56
1.21 1.1 5
4. 11 3.21
2.87 2.26
8. 78 2.33

0.19 1.04.
11.86 5.41'
1.51 1.02
3.65 1.96
6.21 2.1'6

4.66 1.91'
1.73 3.53
5.23 5.59
4.31' • 2.26
4.28 5.42
3.51' 8.07
3.5 1 3.0 1
4.76 5.51
11.21 10.85
1.36 2.46

12.40 1'.63
2.27 1.90
10.90 7.69
2.41' 2.45
0.72 0.68

0.68 1.47
2.77 0.77
2.79 5.07
2.28 1.04
5.15 3.89

3.11 2.13
2.5 9 2.47
3.94 2.51
2.35 2.01
4. 18 5.3 3
2.44 2.34
6.3 1 4.01
3.0 1 2.28
5.81 2.4 1
3.30 3.53
6.34 6.18
4.9 1 6.00
7.77 3.66
1.85 3.33
2.81' 1.90
4.66 1'.4 9
4.87 2.03
5.73 3.74
3.70 5.040
0.70 1.82

1.28 2,06
6.99 2.04.
2.42 2.75
2.72 1.29
2.84 2.44

2.05 1.54
4.78 6.61
5.01 2.39
1.79 3.04.
6.95 3.99

5.96 4.55
18.80 11.94
0.58 0.07

3, 10
1.51
2.55
2.1'8
4.9 4
S.04
6.38
8.43
17.73
5.31
8.36
3.79
3.24
4.91
4.93
6.96
8.86
S.3a
3.91
8.82

8.80
1.81
18.78
3.80
4.32

4.85
4.98
10.83
8.53
6.05

3.84
10.65
3.43
4.52
11.67
9.09
9.27
3.80
4.86
6.03
10.87
3.04
11.23
12.23
5.04
5.56
6.92
3.49
3,89
4.22
5.40
1.25
4.10
4.02
11.52

2. 16
4.84
2.09
2.87
6.83

4.56 5.92
14. 26 21'.43
0.4.0 0.38

4.83 5.23
3.08 1.4.1
2.10 16.23
2.64 6.97
5,58 2.58

10,76 7.80
2.27 21.0 5
3. 35 3.66
13.24 2.96
2.41 6.69
1,88 3.30
8.73 5.l0
3.25 1.91
6.01 8.09
2.13 6.84
8.03 7.21
5.15 4. 12
4.00 2.34
0.54 4.59
5.48 2. 14
0.49 5.24
2.86 3.16
10.68 7.70
1.65 5.19
2.05 6.20
3.25 6.62
5.1'1 11.40
1.18 4.96
6.84 3.19
1.53 6.49

3.33 1.20
2.84 3.3 1
2,98 1.60
7.98 5. 18
8. 11 4.8 0
2.09 2.47
12.55 2.70
4.06 2.84
1.93 5.23
5.78 2.04

7.59 8.93
13.38 8.86
2.99 8.58
2.52 4.33
2.92 7.05
2.03 4.8 9
3. 13 16.21
3.17 6.37
3.1'6 8.28
2.35 7.85
1.45 5.53
2.13 4.86
2.89 10.81
1.40 3.57
2.08 6. 53
3.31 5.44
7.38 5.96
2.1'1 3.75
0.1'2 4.48
8 .40 5.08

3.64
2.95
6.43
1.05
2.17
2.32
3.83
2.50
6.56
1.99
4,65
2.74
2. 10
3.65
6.55
7.98
o.aa
3.90
5.1'0
2.55

13.38
S.43
8.35
2.64
4.89

13.55
8. 19
15. 10
2.06
4.59

2. 16
4.61
4. 19
5.9 5
5.75
0.60
5A 9
4.1'8
4.2 3
S.06

5.25
8.22
5.8 2
7.54
:':.47
3.41
2.0 0
5.80
1.17
0.84
7,34
1.43
1. 16
5.57
3.95
3.70
8.16
0.11
;/.35
4.3 0

Total 397.97 369.25 479 .1'5 482 .37 368. 17 269.29 383.88 411,44 287.45 313. 26 434.65 41'3.85 4567.tw

Mean 4.91
Max. 18.06
Mm. 0.01

1926 2.55 3.68 0.96 4.5 1 3.22
1927 5.0 1 4.62 2.45 9.73 2.75
1928 4.09 4.00 1.49 2.90 4.84
1929 7.55 9.09 5.90 4.79 3.70
1930 6.90 7.80 7.0 1 13.39 4.20
1931 0.93 1.94 2.60 10,19 5.10
1932 4.12 11.07 2.24 10.95 4.83
1933 4.39 2.84 3.63 4.6 9 3.33
1934 5.44 2.82 4. 90 6.82 7.31
1935 3.90 6.57 3.3 1 6.45 4.14

1936 4. 11 6.66 7.79 9.01 7.87
1931' 10.39 10.96 8.97 3.01 4..76
1938 6.89 2.1'8 7.83 10.46 1'.14
1939 7.65 3.57 4.07 11.88 1.70
1940 2.31 2.56 6.26 4.28 3.28

1941 . 3.06 2.5 2 5.52 5.18 5.00
1942 2. 19 3.25 18.27 8.11' 5.76
1943 4.88 3.56 7.61 4.14 4.4 8
1944 1.41 3.9 1' 6.6 1 3.85 5.15
1945 0.48 2.2 1 10.18 7.34 0.44

1946 7.9 1 1.71 1.0 5 4.03 1.62
1947 1.23 3.29 4.70 1.53 8.2 4
1948 7.34 3.35 14.20 4.47 3.58
1949 5.91' 1.79 4.95 4.20 3.30
1950 3.83 2.07 5.36 13.19 3.01
1951 4.36 3.6 1 5.23 1.70 2.54
1952 1'.11 1.17 5.55 4.89 5.14
1953 0.01 3.46 3.91 2.18 5.13
1954 1.64 0.38 4.12 2.71 8.16
1955 3.96 11.44 5.95 5.69 7.18

1956 6.36 11.9 1 1.84 8.53 4.84.
1951' 4.51 2.75 1.19 5.87 2. 34
1958 6.0 1 2.87 8.09 2.58 5.38
1959 13.54. 6.55 3.22 5.06 4.58
1960 5.20 10.30 5.99 6.96 4.57

1961 2.85 8.88 2.57 3.54 3.34
1962 1.50 4.2 1 4. 51 2.77 3.70
1963 5.75 3.31 8.33 6.5 1 7.87
1961 4.34 5.13 5.07 2.29 6.57
1965 4.91 3.5 1 1'.07 3.49 3. 18

1966 8.0 1 6.88 4.09 4.63 2.66

1696
1897
1698
1899
1900

1901
1902
1903
1904
1905

1906
1901'
1908
1909
1910
1911
1912
1913
1914
1915

1916
1917
1918
1919
1920

1921
1922
1923
1924
1925

1926
1927
1926
1929
1930
1931
1932
1933
1934
1935

1936
1937
1938
1939
1940

194 1
1942
1943
1944
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955

86.06
49.92
48.92
46.32
50,82

38. 12
35, 19
51.19
52. 69
43,50
26.27

42.67
46. 36

48.63
100.73
53.60
1'0.66
62.4 1
63.49
60.83
54.98
56.52
11.2 5
73.31
50.90
49.3 1
113.89
54,81

16.8 1
32.57
109.38
40.49
39.49

67.86
57.1'8
76.10
53.40
46.66

80. 09
148.80
41.80

aO.84
67.82
SI .13
98.38
75.43
95. 50
64.37
113.19
68. 15
89. 07
55.73
76.48
78. 10

92.8 9
93.23
108.26
99.5 1
76.09
61.5 4
47.82
65.63
81.12
62.99

71.79

78.38
113.19
47.82

9.95
4.70
2.55
2.81
1'.40

0.06
1.4.5

2.80
14.81
1.87
1.68
5.41'

14.28
2. 14
1'.56
6.5 1
11.89

2.22
3.46
1'.88
10.06
5.30
11.2 5
2.00
15.11
6.52
4. 23

10.2 5
1.17
8.79
2.89
0.44

3.21
5.54
1.05
10.25
1.31

4.30
2.93

8.65
23.5 1
2.22

8.94 102.63
4.02 92.3 1
8.86 15 .31
5.86 71.75
10.21' 52.89

15.40 81.15
9.88 68.60
11.56 85.44
6.43 62.85
23.51 95.58
1.16 66. 97
6.92 90.76
8.89 54.84
21.29 73.44
4.62 87.17

7.25 90. 82
11.37 100.80
11.89 102.45
10.47 80. 13
7.23 84.57

4.30 64.90
5.99 45.85
2.22 61.55
5.50 81.3 1
6.09 80. 18
5,63 72.25

3.49
6.71
5.59
6.40
23.38
11. 46
9.94
8, 15
24,59

6.65
7.80
7.55
21.37
5.34

9.65
24.93
13.70
13.22
4.99

3.96
6.a2
4.05
1'.41
11. 33

9.55

7.83

2.43
2.9 1
4.79
8.23

7.04
18.54
0.97

1.12
1.94
1.41'
8.20
10.60

0.S3
3.48
5.21'
3. 11
4.1 5

8.4 1
7.54
6.81'
6. 32
5. 16

4.61
5.6 2
3.6 1
3.61
4.81'

6.55
5.85
7.20
12.01
8.59

2.56
5.91
7.09
1.11
3.07
13.94
6.21
4.27
4.76
1.92

4.28
3.95
4.16
2.39

5.06
2.37
6.96
12,2 1
14.61
6,86
9. 15
7.00
1.59
4.36

4.20
5.20
5.40
9.91
8.55
9.86
2.95
S.OO
11.76
8.10

3.24

6.39 10.32
14.61 24.93
1.59 3.49

3.56

1.28
2.53
1.75
6.56

7.39
2, 18
1.21
2.61
2.49
3.98
1,90
2.94
7.31
6.48
4.4 4
5.83
4.96
1,33
4.34
1.50
4.63
2.86
2.40
4.38
3. 17
5.30
0.91
6.14
5.53

2. 16
1.00
4,10
L 50
1.90

3.86
:.1.25
5.41
5.98
1. 13

15,89 4.86
3.61 1.67
1.13 2.08
9.86 4.63
3. 13 4.27

4,97 8.03
5.26 2.08
7,03 7.37
5.59 10.48
2.4.9 14.19
5.86 10. 11
9.59 5.86
2.38 6.40
2,55 1.38
5.11 5.09

10.19 4.61
21.01 7.74
11.63 5.61
1.81 5.82
3.18 9.98

4.16 8.37
1.52 2.18
4.24 4.10
7.63 15.58
3.47 10.74

4.49 3.71

2.42
0.71
6.26
5.57
3.78
4.55
8.83
3.65
2.29
6.52
5.45
2.59
2.88
2.9 1
10.41'
9.52
10.71
1.38
1.02

3.81'
2.73
5.52
9.76
3,44

3.53

4.81
10.71
0.71

6.00
2.15
2.50
1.1'1
3.07
2.57
7.21
5.64
2.51
1.14
4. 10
3.65
1.14
1.56
2.80
1.29
2.1'2
5.71
3.60
S.20
1.61
3. 15
4.43
5.02
0.57

4.5 1

3.90
3.3;!
0.62
0.82
3.67

1.65
1.52
2.38
3.90
1.1'6
0,65
5.37
3.54
4.43
8.34
3.35
7.94
5.53
3.13
1.91

8.23
2.11
2.92
9,20
4.66

4.02
0.50
1.07
3.63
3.89
3.34
9.52
4.1'0
3.49
2.30

8.71
7.22
2,52
3. 10
3,90

2.71
5.31
0.78

2.63
2.18
2. 34
1.80

3. 11
4.41
3.98
1.94
0.98

3.74
1.85
0.78
2.03
3.66
2.08
3.11
3.53
2.02
3.76

1.25
1.74
S.31
4.99
o.so
3.85

4.03 5.05
11.10 21.01
0.57 0.81

3. 30
3.74
5.42
4.93
5.45

9.42
4.33
1.4.1
3.07
5,07

3,11
4.80
3,17
4.21
4.05
1.21
1'.12
5,25
3.1'7
6.83
7. 10
8.12
7. 16
0.87
5,26
4,91
2.61
4.40
19,53
1.74

7.86
1.25
5.12
5.63
4.52

4.41
3.39
6.403
6.8 1
6.70

4.66
3.97
5.81'
5.73

2.29
6.50
1.79
3.89
8.28

3.53
6. 33
4.82
9.24
4.66
6.7 3
14.98
16. 10
6.68
3.36
3.11
2.97
1.85
3.69
1.34
1 .30

10.45 9.32
4.38 8.00
8.73 5.83
9.80 5.64
1.5 1 5,46

7.66 3.20
5.65 5.89
6.55 3.75
6.55 4.81
9.07 4.99

S.02 6.36
1.91 7.28
6.64 5.96
1.24 11.63
6.58 6.42

4.21 9.74
7.98 15.98
8.98 15.79
6.56 4. 82
4.43 4.13
2.43 3.58
2.59 4.33
5.31 4. 19
6. 17 4.51
8.27 1.14

5.63 10.03

6.47 6.93
14.27 32.96
2.04 1. 14

6.06 5.59
13.91 16.10
2.07 1.34

3.81
10.08
8.91'
2.52

7.94
3.44
6.S9
6.88
8.00

4.80
8.71
5.69
6.9 1
3.45
3.26
7.37
13.91
7.31
4.65
2.01'
2.98
4.81
5.91
7.37

5.98

4.36
8.48
2.09

4.54
4.57
3.3S
5.00
2.82
2.09
3.42
3.62
5. 13
8.11'
3.79
6.10
4.50

8 .48
2.45
8.29
2.1'4
3.77
4.00
2.2S
2.99
2.a9
2.33
7.43

5.63 8.67
6.06 4.17
1.34 6.00
4.24 5.16
3.08 3.98

1l.18
3.50
5.75
6.41
2.92

3.05
3.70
3.99
2.35
3. 10
2.40
7.94
3.14
6.09
e.as
9.29
3.11
8.30
2.59
4.65

6.05
1.78
3.33
3.04
2.57

7.61

1.08
2.04 1.70
3.46 4.17
2.28 3.1'4
3.20 3.46

4.19 4.4 3
0.85 1.48
2.80 3.26
2.43 5.88
2.07 3.31
0.65 1.01
4.47 3.44
1.07 7. 34
2.15 5.95
3.02 4.49
z.o i 8. 19
3.30 5.5 1
4..90 8. 14
2.48 6.60
5.4.1 8.95

8.56 3.83
3.54 2.7 1
4.84 3. 10
11.56 14.18
3. 27 4.30

6. 55 6.47
1.98 1.34
7,46 11.4.3
1.26 3.16
0.16 1.82
0.94 4.4 1
0,93 1.84
5.37 4.90
1.15 3.98
4.35 1.96

9.2 5
5. 18
2.62
2.73
8.05
4.43
3.50
3.68

3.42
6.14
9.24
6,63
8.95
5.34
5.20
7.44
9.69
4.6'1

2.89
4.69
7.00
io.as
1.30

4.8 1

6.29 4.98
16.44 11.18
1.01' 1.38

9.35 11.61
4.80 7.11
1.63 4..44
4.77 6.06
2.00 2,42

6.30 1.84.
0.5 6 3.91
4.64 3.1'1
3.4 3 2.31'
11.96 3.41
4.01' 2.49
1.402 1.17
2.34 3.9 1
2.94 2.38
4.90 9.39
6.62 0.07
6.28 11.48
8.80 1.66
16.85 3.77
6. 14 6.1'8

7.62 4.65
3.68 2.63
2.82 4.53
7.20 5.02
5.85 4.35
7.89 3.7 9
9.48 4.07
5.51' 4.14
3.84 14.56
9.85 1. 11

9.38 11.24
1.97 2.U
18.80 11.94
3.71 2.49
4.2 6 0048

4.70 0.9 1
5. 16 2.2 0
6.45 2.71
9.91 2.75
5.79 5.9 1

10.82 1.21
13.09 7.71
6.96 9. 14
7.94 6.16
6.53 1.23
9.09 2.31
2.13 11.31
5.26 4.01
5.91 5.26
15.62 4.21
2.38 3.21
6.00 6.96
3.40 7.84
3.76 8.59
10.90 10.49
13.06 6.23
11.24 4.05
5.35 6.23
1.59 1.66
n.13 5.73

8.07 6.20
2.16 4.81
10.32 10.50
4.11 11.79
5.32 1.61

4.83 2.61

11.91
9.65
7.62

9.04
6.27
8.61
5.58
22.51
4, 11
6.18
4.94
5.27
8.56

12.11
8.1'2
5.24
9.33
10.37
15.42
2.00
11.22
4.90
4.74

3.38

8.6 1
11.03
9.38

14.06
13. 58
15.43
5. 11
14.1'5

1.88
9.96
4.88
8. 15
6.10

6.S1
2.36
12.55
5.68
9.11'

2.72
1'.33
8.51
5. 12
1'.83

4.38

7.95
35.26
9.29
8.49
10.96

11.78
10.04
16.66
4.25
7.27
6.59
9.28
4.66
6.8 1
6.63

3.34
1.14
11.03
5.4 1
10.04

4.56
7.57
8.52
5. 11
9.78

5.59

8.38 8.23 5,1'1
15.43 22. 51 10,85
2.36 2.00 1.30

5,84 4.75

2,22 1.96
4.96 7. 16
2.64 4. 06
2.00 3.06

5.8 1 4.42
0.9 1 3.78
3.34 5. 12
7.24 5.63
2.53 2.85

5.4.6 6.52
2.5 1 1.35
2.82 13.34
1.85 7.07
3.82 2.70
13. 14 1 .11
3.28 27.43
3.53 4.61
14.26 3.16
2,26 6.9 0

1.90 3.39
7. 39 G.73
3.26 2.61
5.66 9.90
2.65 7.82
8.12 7.44
5. 54 5.31
2.9 1 2.25
0. 54 5.57
5.23 2. 11

0,4 0 4,90
5.53 3. 70
9.19 9.42
1.47 6.27
1.1'3 8.47

2.14 7.8 3
4.83 11.92
1.0 3 7.92
1'. 26 2.8 1
1.21 8.19

8.64
4.06
1.54

5.57
6.8 1
1'.42
1.93
4. 18

9.52
6.86
4.1 0
1.20
18.26

13.56
3.71
3.71
11.52
16,00

13.30
4.22
3.33
8. 10
6.70
9.28

7.24
18.26
1.20

6.86

3.63
7.46
2.0 1
2.74

11.44
1'.89
4.99
1. 50
2. 14

2.79
2.86
6. 19
0.93
2.28
2.52
3.02
4.1 0
6.99
2.68
4.89
3. 14
2.00
3.14
7.01

8.0 0
1.01
3. 19
6. 10
3.06

10.02
5.09
1.4 5
3.74
4.36

11.13
8, 36
18.06
1.55
6.16

7. 19 6.6 0 7,83 9.0 1
16.90 23.63 35.26 30.31
0.25 0.95 1.04 2.13

5. 56 4.59
3.77 5. 15
8.9 9 6.05
1.98 3.21
1. 31 2.23

9.80 3.29
2.39 3.06
10.6 1 3.01
8.70 2.01
5.89 3.44
5. 19 1.87
10. 11 9.20
0.25 4.14
1.59 0.95
5.36 16.26

10.64 10.9 1
6.8 1 3.85
1.45 4.42
16.90 1.1 0
1.29 10.98

4. 11 10.8 0
4. 19 4.98
6.01 4.38
5.54 1.3 1
6.56 4.06

1.76 9.85

10.29
2. 14
2.2J

16.42
5.17
19.43
8. 11
5.70

5.99
12.41
0.35
5. 11
1.35
10.50
5.62
7.62
20.09
5.18
S.09
7. 14
5.98
5.1'4
7.11

9.06

1916
1917
1918
1919
1920

1911
1922
1933
I n4
1925

1885
18B6
1887
1888
1889
1890
1891
1892
1803
1894
1895

1896
1897
rasa
1899
1900
1901
1802
1903
1904
1905
1906
1907
1908
1909
1910

1911
1912
1913
1:11·.
l!H 5

Mean
Max.
Min.

1941
1942
1943
1944
1945

1948
1947
1948
1949
1950
1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
1962
1983
1964
1965

1966

1942
1943
1944
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
1962
1963
1964
1965

1966

Mean 7.93
Max . 20.09
Min. 0.35
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JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

Total 345.04 319.84 404. 52 417.49 298.12 239.28 328.83 349.23 230.07 269,85 374.50 421.65 3998.33

918,90 959.37 657.8 1 558.64 790.88 786.7 6 447.99 511.3 0 B04.13 1003.05 8900.49

Mean 4.86 4.50 5.70
Max. 15. 10 13.38 21.05
Min. 0.11 0.49 0.9 0

146.68
202 •.l8
69.94

124. 10
145.63
172.99
154.84
191.04

203.24
153.79
124.81
292.28
134.78

156.26
89.94
253.87
100.73
97.02

211.71
151.2 1
190.83
119. 29
122.35

125.40
145.52
145.82
174,34
204. 79

151.68
157.82
108.68
136. 17
131.00

211.65
168.79
131.41
130.50
139.6 5

200.04
185.96
142.49
130.27
89.67
118.61
118,68
140,96
106.33
126,37

95.78
161.66
113. 65
122.37
120.78

138.70
149,45
170.86
139.33
140.10

106.51
110. 19
133.29
I t10.91
108.33

146.55

37.38 186.82
5.48 139.30
13.26 108.87
6.71 118.87
6.06 97. 15

17.07 138.74
5.51 121.32
9. 00 111.63
8.62 99.47
1.15 74.85

28.56 134,69
15.34 97.98
16.23 130.97
12.24 96.06
30.57 151.62

8.23 88.75
12.05 125.63
6.72 71.23
19.26 107.10
8.20 101.53

11.30 103.4 9
20.95 104.84
14.25 131. 10
13.22 99.57
5.00 107.47

6.15 93.59
7.35 60. 15
5,40 92.88
12.50 114.07
15.30 84.33

11.08 91.02

9.63

25.32
6,50
27.38
11.40
25.25
8.67
13.52
21. 15
11.88
11,90
23,19
9.86
36.86
15.93
13.09
27.22
3.81
40.2 4
4.86
2.82

5.70
19.31
22.43
31.36
7.60

18.03
12.24
6.41
6.50
8. 14
21,46
7.69
11.79
9.67
10.60

16.25
4.11
11.75
8.27
16.05
21.29
15.54
13.64
16.43
23,46

11.23
12.12
10.82
23.23
5.09

9.98
25.85
18,06
20.88
13,92

7,62
15,55
6,22
12,29
14,98

9.84

14.84
ol0••N
2.82

9.62

8.13
10.52
14.52
8.45
16.29

12.06
11.59
22.10
23,42
15,90

6.35
9.57
16.30
2.89
9.72
41.02
12.72
13.02
16.45
8.32

10.98
9:14
14.19
31.48
30.40
10.45
9.39
6.04
15.26
10.4 9
13.40
13.37
4. 10
16. 12
15.59

14.22
4.73
6. 13
8.77
5.95
9.1 9
3.93
8.92
12,36
13.56

18.58
16.71
10.57
2,72
7.32
10,77
12,55
10.99
10.67
3.42
16.51
4.81
14,71
29.40
19.96
8.06

8.60 12.7 6
27.36 41.02
1,83 2.72

6. 19 11.82 11.1 5
5.57 5.81 10.57
1.97 5.50 4,04
3.21 3.7 5 12.18
6.62 4.97 8.01

8.59 18.88 6.77
4.19 3.90 4.84
3.78 1.62 6.2 8
4.11 8.27 8.31
2.86 6.87 4.38
4.49 4.91 6.50
7.50 7. 12 2.5 3
6.20 10,24 9.23
4.0 2 5.80 18.52
3.12 4.09 9.81

4.98 3. 14 11.06
3.37 7.56 12.11
1. 16 3.66 9, 55
3,60 6.67 2.35
3, 10 3.95 5.80

2.29 10.30 6.25
3.65 10.95 6.20
5,90 13.40 6. 35
2.02 1.38 9.91
5.65 2.20 12.25

1.75 6. 80 17.00
3.25 2.45 4.50
6,85 5,9 0 14.00
6.30 10,45 12.40
0.88 4.95 10.75

5.50 5.95 4.15

7 .84
21.83
1. 32

21.8 3 12.28
4.32 4,08
15.22 13.42
18.70 7.89
6.27 7.47
4.72 13.00

19.99 6.19
14,29 12.47
3.54 2.72
19.25 15.5 1
6.38 12.02
7.8 1 4.42
1.32 3.08
3.18 6.4 1
5.5 1 1.84
7.78 5.67

9.34 10.90
17.99 5.39
11.1 5 11.35
5.62 19.82
5.82 4.71

6.76 9.28
7.40 5.29
13.4 3 4. 19
2.28 2.31
13.09 5.25

14.21 13.80
4.30 1.83
9. 19 3.22
8.0 3 6;05
7.94 7.26
7.15 13.71
7.62 8.33
3.37 9.84
3.64 7.15
9,15 7.69

9.56 24.28
6.74 6.53
6,72 2,14
4..22 20. 19
3.79 7. 17
4.12 4. 16
8.09 8.64
B.73 13.48
2.97 8.92
1.60 3.32

7.16 3. 23
4.86 12.35
1.65 4.H
3.69 5.39
4.38 5. 17

2.90 11.82
6.78 14.80
7.25 17.00
5.99 4.21
12.89 4. 18
4.82 6. 35
7.21 1.83
7,54 14.20
12,49 27.36
1.73 8.02
9.55 8.u8

20.62

15.32
31.2 5
22.73
4.25
15.00
15.18
6,40
9.47
57,40
5.07
13,45
3.00
15.08
12.33
8.67

11.82
14.88
12,49
9.83
15.87

16.54
15.86
10.28
10.43
24.27

12.62
4.72
1 .28
4.12
4.90
17.08
18.55
7.18
8.00
30.86

22.65
12.95
13.28
8.22
8.34
6.26
8.00
7,2 4
7.4 5
7.01

10. 19
10.40
10.52
22. 11
10.30

12.41
28.50
29. 03
9.11
10.07
5,95
13,64
12.94
IL91
2.44
18.13

6.02 12,36

4.43 12,73
8.47 14.89
13.89 24,16
6.26 2l.93
21.52 18.32
24,73 12. 17
8.72 7,59
14.42 8.57
28.30 44.37
6.24 11,77

18.66 10.16
1. 11 , 4,02
15.47 22.58
5.66 9.60
3. 10 11.12
5.42 16.20
2.14 6.99
11.48 11.73
3.44 8,61
17.90 5.19
4.93 9.36
7.54 13,50
7.60 14.57
5.61 6. 55
19.31 14.09
6. 21 12.94
10,00 1l .32
3.47 15.74
6.6 1 11.44
10.16 14. 12
12.20 12.01
11.89 12.69
6.91 6.6 1
9.35 19. 20
6. 10 9. 39
24.77 17.14
7.8 3 7.21
u. oi 14,93
13.97 23.4 6
5.66 3.93
6.78 12.88
3.6 9 10.28
3.88 12.15
3.05 10. 14
3.38 18.39
5,17 5.25
10.10 20.63
4. 24 16.74
11.09 15,41
9.64 12.39
11.04 6, 12
3, 46 8. 14
13.4 0 18.84
4. 13 9,60
6.03 10,57

8.42 5,61
5.09 9.5 3
6.51 10.59
1.1 3 10,55
4.63 6.81

4:10 19.03

Station No.1 82.1 - AWINI

11,92
4.65
13.10
11.86
15.85
16.45
7.42
8.32
37.13
6.56
25. 10
s.n
27.85
1,62
1.89
3. 19
8, 11
7.31
5,95
12.82
9. 10
7.65
18.66
7.39
12.41
11.61
14.37
12.23
19.42
12.00

30.31
14.81
HI.62
4.75
9.09

16.82
13.55
10.60
9.33
5.76
3.49
13,07
6.13
9.38
6.96

3.96
19.10
15.101
12.80
19. 11

11.15
10.76
12.49
15.00
11.30

10.38
12.20
25.67
.l3.14
2.54
1.90

21.25
11.81
10. 18
26.01
15.24

17.48
21.25
13.51
12.49
24.44
18,04
7.2 1
57,42
9, 11
8.93
15.52
12.29
20.52
14.13
18.85

23.51
21.89
8.97
16.59
28.8 5

35.21
22.76
12.77
19.65
18.13
36.30
7.30
23.57
19.76
10.63
16.99
25.71
24.32
16.66
10,46
12.73
H .84
9.87
8.77
26.68
4,67
5.62
7,38
11.07
14.59

27.42
19.40
9.29
11.54
20.87

10,41
3,65
13.64
10.44
l Ull
16.33

16.98 12.UI 9.00 12.82 13.37
57.42 37. 13 28. 30 44,37 57.-10
3.65 1.89 2. 14 3.93 3.00

5.88
14.10
6. 50
28.1 1
16.09

12.74
18.01
6.00
17.44
8.85

11.68
6.85
15.62
10. 18
15.54
17.90
35.38
16.06
0.4 8
16.50

2,81
6.27
7.87
15.99
15,27

6.64
11.41
14.38
11.65
9,35

18.99
20.20
20,8 6
9. 32
16. 10
14.18
82,61
24.71
7.70
15.69
17.77
15,27
25.87
12.4 3
11.16

8.23
18.22
20.2 2
9.31
10.46

to.sa
3.21
10.16
6.7a
16.06

5.81
22. 13
10.97
9.60
15.41

13.17

3.03
13.38
5.79
14. 19
18.60
35.72
17.06
6.89
3.12
15.92
2,59
7. 14
26,64
5.89
2.67
4.97
15.90
6.22
20. 12
3.71

19.91
6. 17
8. 65
22.53
22.94

5.85
47.11
5,73
17.40
16.29
13.98
26,13
5.35
6.0 5
10.18
10.82
6.63
11.08
6. 94
3.51

3.44
11.30
8.02
3.8 1
6,3B

11.80
16.32
11.92
1.31
13.26

14. 12
8.33
7.5 1
14.68
17.72

20. 22
4.32
4,73
16. 35
6.57

21.69

B.4 9 17.09 19.32 17.67 18.27 14,95 10.10 14.39
17.07 21.96 15.24 8. 55 9.51 7.58 15.94 16.02
13.17 6.46 13.51 21.38 12,50 5.92 4.74 6.42
22.35 1.01 11.33 17,48 6.59 8.07 12.94 7.2 5
9.55 6.09 7.74 7.56 6.09 5.74 6.26 22.46

8.59 5.85 14,11 8.59 13.68 15.80 10.90 9.99
3.26 6.75 53.55 14.64 7, 16 5,81 5.74 5.97
10.18 11.19 13.52 14.43 11.36 7.44 14.44 8.39
4.10 5,90 8.88 15,94 7,75 7.47 11.83 8.29
2.11 3.03 17.71 10,19 1.98 5.59 3,91 B.81

19,94 11.07 19.99 12.99 4.31 5.64 11.55 4.74
7.36 6.88 13.34 7.59 11.29 5.33 5.66 8.04
27.40 10.20 19,07 9.51 6.78 3,77 9. 11 3.23
8.13 3. 16 7,88 4.43 3.83 11,40 7.21
7.87 4.32 17,60 29.58 7.88 7.34 14.53 14,93

8,36 12,02 10.42 6.52 5,10 7.87 4.49 8.56
16,73 9.08 15.75 5.76 12.85 9.06 11,43 9.88
0.64 4.59 5.47 4.71 12.43 5.38 9.96 6.96
12.21 1,18 12.74 6.44 8.77 9.98 11.65 12.25
10.82 16. 26 8.95 11.81 10.73 8.05 6.45 7.35
10,20 10.25 5.60 12.65 7.15 11.00 6.75 10.20
5.25 8.00 3.8 9 10.05 5.40 3.65 10.95 15.70
8.70 5.05 19.98 7,75 10.60 11. 12 12.20 15.80
20.09 11.52 5.68 9.33 9.G9 2.74 7.31 6.68
8.05 24.6 5 8.75 14.75 8.52 5.90 6.00 5,15
4.84 20.3 5 2.95 17.35 3.60 5,10 3.00 4.10
5.25 5.00 7,70 3.80 6.75 2.60 5.05 6.45
10.60 2.30 10.00 13.72 1.60 4.40 9.41 2.70
9.6 5 13.60 8.05 6.0 0 14.70 4.90 10.00 5.52
8.00 10.70 11.25 6,6 5 2.60 4.10 7,00 2, 15

10.23 9.25 4.65 6.22 3.72 12. 10 7.85 10.32

7.09
1.42
8.15
8.61
17.16

21.8 6
3.47
8. 19
21.90
9.71
16.83
4.67
10.46
8. 11
8.64
48.21
15.81
29.26
4.00
9.80}

6.52
24.90
14.78
21.82
11.31

4.11
8.37
12.22
10.04
12.22
8.46
20.01
15.21
17.49
4. 27
12.36
7.36
5.82
2.54
3.36
15.96
9.03
22.43
10.62
4.41

6.:11
15.23
0.04
4.18
18.07

9.54
7.61
16.84
20.74
13.76

4.41
10.23
5.57
12.65
13.33
16,07

Mean 12.71 10.61 13. 19 12.92 8.89 5.40 10.14 9.90 5.68 6.65 10.99 13.50 123.17
MilX. 40.62 29,70 53.55 31.49 21.97 26.89 25.58 22.46 14.78 18.88 50.39 37,38 257.82
Min . 0.64 1.18 2.95 3.80 1.98 2.6 0 3.00 2.15 0.88 1.38 2.35 3.44 '11.23

Total 610.30 509.58 633.34 620.47 426,88 359.39 486,5 8 415.2 8 271.84 319.37 527.53 648.21 5912.33

1936
1931
1938
1939
1940

1941
1942
1943
1944
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
1962
1963
19&1
1965

1966

1905

1906
1907
1908
1909
1910

1911
1912
1913
1914
1915

1916
1917
lU18
1919
1920
1921
1922
1923
1924
1925

1926
1927
1928
1929
1930

1931
1932
1933
1934
1935

1936
1937
1938
1939
1940
1941
1942
1943
1944
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
1962
1963
1964
1965

1966

Mean 11.86 11.92 14,70
M.ur., ·18.21 47.11 82,61
Min , 0.04 1. 37 2.8 1

Tota l 723.74 726.86 896.06 1035.89 743. 16 558.07 794.91 8l8 .85 486.2:.! 533.01 792.07 920.08 8941. 43

68.3 1
69.6 3
71.3 4
57.28
55.00
42.30
30,86
49. 88
64. 14
46.77
56.36

145.94
148.04

257.8 2
177. 68
189.23
137.54
158.20

116.3 1
157.49
182.36
144.21
157. 24
157. 24
107.15
102.84
91,68
99.47

56.31
101.80
21.04

131.46
143.81
158.95
151.01
182.60
208.70
145.33
122.09
271.05
141.30
179.91
75. 16
229. 94
103.81
102.34
211.11
151.69
183. 18
118.46
115.55

96.43
126. 12
159.11
160.79
174.32

142. 15
130.98
112.01
111.33
122.81
214.91
173.84
128.77

12B.05

213.59
207.99
132.53
112.78
89.73

136.61
121.83
143.21
108.45
176.22

99. 27
158.09
95.43
145.23
141.88
169.21
167.17
182.61
169.44
149.73

115.2 1
83,54.
118.73
150. 16
114.84
128.04

145.91
271.05
75. 16

6,12
7.73
9. 12
6.87
3. 99

3. 16
4. 15
1.70
6.62
4.78

3.&1

5,94
15.97
0.4 8

19.93
22.20

28. 33
3.44
30. 12
13.11
5.96

8. 16
18.76
21.06
30,88
7,71

19.57
7.57
4.35
5.4 3
6,83

8.70
22.66
7.97
&4.49
12.52
16.82

12.07
13.47
16.06
12.38
16.71

31.35
4.78
44,53
15. 13
17.33

20.85
3.42
33. 17
7.3 8
2.32

5. 56
14.04
26.50
36. 15
7.77

21.53
9,79
4, 13
6.47
7.08
42,45
7. 10
12.83
9. 11
5.37

23.22
8. 16
13.44
8.49
12.64
27.84
18.67
13.99
14.57
34.71
10.1 5
12,44
9.94
38. 88
6.87
14.54
43. 18
21.76
25.44
7.2 0

9.38
13. 50
7,92
11.24
19,62

15.1 5

5.27
13.92
0.69

7.58
9.09
10.97
14.42
5.98
15. 19

13.01
20.31
28.53
31.50
16.38

9. 18
12.35
13.72
1.71
14.39
46,41
9.12
9. 07
29.53
7.50
11.26
7.95
18.84
24.28
24.01

7.86
8.4 1
13,26
14.30
5, 0:1

12.03
13,79
3,95
19.93
10. 12

9. 13
4.73
6.87
9.56
5.29
7. 89
3.62
8.77
22.88
20.48
14,72
14.58
10.58
1.86
10.27
7.47
9.87
8. 54
16.26
16.12

18. 83
4.36
13.14
18. 17
12,70

5.86

1.53 2.64
6.30 20.37

15.08 50.39
7,79 8.39
16.26 13.24
16.16 29.34
3.40 9.92

9.52 12.27
7.65 9.50
3.15 20,6 2
l. 81 24.10
4.09 19.41
6.12 6.28
1.70 7.17
2.19 10. 19
5,47 10.32
4.69 5.56

10.80
5.86
14,30
8.21
4,84
10.73
4.10
11,55
2.57
16.67
13.53

3.24
2,16
7.53
1.15
4.75

12.53
5.80
12.61
20.99
2.36
5.87
4.52
4.74
1.79
4.11

7.63
1.28
2.26
6,28
6.10

15. 37
7,52
7.05
5.13
7.23

27.07
5.43
1.70
12.97
7.57
3.84
8.14
14.06
7.10
3.93
6.46
11,50
4.54
4.86
5.31
17.01
23.24
20.12
2.56
2.38

8.76
1.74
11.63
20.40
6.32
9.70

3.80
14.65
0.63

1.39 8,03 3.60
1.11 14,65 6,55
4.00 9,94 5.47
3,33 1.18 4,41
3,10 2,05 6.29
1,35 2,87 6,10
2,88 1.35 1.52
3.26 3.26 3.21
3.22 4.96 10,20
0.49 2,95 8.69

4.43 4.22 2.99

3.24
8.63
0,38

6.17
12,76

10.86
14.78
9. 20
5.31
6.65

8.86
9.86
9.53
0.88
11.81
9.33
3.09
7.53
6.76
5.79

28.53
5.94
12.52
17.79
7. 25
2.39
16.54
12, 56
4.47
23.77
6.40

7.55
2.18
3.01
3.72
9.20
1.24
14.93
9.44
3.92
4, 00

5.62
7.48
11.18
0.96
11.89
12.70
3.17
8.1 5
7.66
6.09

6.27
7.14
4.18
3.85
9.01
10.79
6.04
4.62
4.31
3,74

4.07
6.95
9. 38
3,22
2.24
5,82
3.37
1.61
3.49
3.96
4.78
4.68
6,40
5.73
7.98

2.41
4.93
8.78
10.60
1. 18

8.43

18.60
17,26
31.3 7
19.26
3.17
12.31
14.92
6.63
8.43
50, 78
3.12

11.9 0
2.76
17.41
11. 55
7.88

12.18
16.8 7
9.95
7.61
17,15

15.78
16.47
8.73
6,77
22.1 3

10.42
3.52
5.57
3.70
3.14

19. 15
20.3 0
6.85
11.30
35.20

20.02
11,95
11.06
10.60
8.31

5.01
11.02
4.05
6.64
9.5 1
7.45
11.97
10,82
22.08
7,12
17.34
27.36
24.89
16.1 2
10.2 3

5.82
6.67
6.5 5
7.54
2.48

15.35

4.63 4.92
12.65 18.4 3
0.90 0.56

13.93 17. 29
17. 00 12. 52

25.58 19.97
9. 52 13.33
15.90 7, 25
10.66 10. 12
6.08 21.75
7, 32 17.90
19.80 20.00
21.16 9.0 1
4.61 5.87
7.01 17.80

15.16 8.82
7. 37 3.81
10.92 4.94
5,42 4.73
10.41 3.50

10.83
16,11
15.79
17.31
22.81
16.21
10,0 2
5.59
9.04
41.16
10.01

13.37
4.66
25.64
9.69
11.49
18,69
7.43
15.90
8.54
3.81
7.4 3
17.46
17.37
5.52
8.6 9

17.87
10.50
13.58
8.71
15.52
11.48
17.4 7
4.99
19. 27
10. 13
15.95
8.6 1
16.92
17.28
4.31

11.7 6
7.30
9.92
12.12
18.91
9.63
17.29
11,99
15.31
9. 51
7.26
15.01
27.60
9.46
9.90

3.62
6.77
10.39
12.0 8
15.89
11.18

6.28 2.61 8.76
1,83 5.73 14.33
5.94 6,46 10.49
1,44 4.1 5 2,66
2,3 3 2.21 3, 16
4. 46 1.10 1.51
1.16 1.81 3,39
3.08 4.90 2.80
2,16 10.02 3,48
1.88 6,42 1.07

4.16 4.30 7. 64

8.61
7.70

9.8 0
4.56
8.81
3.34
26.89

3.75
8.36
6.92
5. 53
13.01
7.82
8. 16
4.66
7.00
5,98

9. 16 12.16 12.69 7. 23 8.25 12.97 16. 18
28.00 41. 16 50.78 28.53 27.01 46.41 44. 53
1.74 3.62 2.48 0.96 1.1 5 1.71 2, 32

5.30
9,00
12. 18
6. 31
17.50

21.79
9.05
12,25
24.32
10.59

18.04
6.32
12.12
6.26
4,25

5.67
2.42
8.33
1.74
18.28

2.57
7.11
6,19
5.81
15,79

8. 76
9.43
3.50
7.62
6.31

14.70
10. 19
7.71
11.21
5.98

28.00
6.25
10.10
10.29
5.71

8.65
5.66
3.84
3,04
5.96

5.73
15. 12
6.39
11.44
9.80
19.09
4,41
16, 16
4.22
6,84

7.09
2.59
5.61
5.02
4.73

14.29

4.51
2. 21
5.24
4.54
3.48

3.15
3.16
6.08
6.99
1.70

3.72

Station No. t 81.2 - KEHENA

10.76
39.01
0.8 2

10.94
3.01

4.64
9.83
8.71
4.34
16,74

11.92
7.98
21.97
5,63
12.51
7.95
11. 14
8.2 1
13.6 1
7.78

1 .81
6. 26
2.49
5.72
6.16

3.74
1.91
5.32
2.21
3.24
3.51

Stati on No. 181.1- HONOKANE

5.88 4.20 3.37
16.78 12.40 10.85
1.25 0. 19 0.68

10.88
13.44

25. 14
15,24
17.57
10.7 2
27.55

12.67
15, 36
12.48
11.97
16.38
31.49
19.98
10.0 1
9.5 4
12.50

20. 16 13.35
12.15 3.47
12.85 11.54
9.82 10.41
19.25 17.36

19.01 15.85
19.40 7.33
14.12 7.71
n .45 18.32
16.08 5.85

16.43 39.07
12.95 4.78
38.27 13.01
8. 14 8.73
9.29 0.82

11.85 3.14
10.76 5.44
21.26 7.66
8.40 3.03
19.08 12.37

10.63 8.85
13.09 6.45
11.04 16.65
16. 19 6.81
25.03 12.93

30. 10 9.59
22.34 n.74
10.33 9.30
14.72 15.51
17.91 8.00
23.43 23.39
9.68 12.96
25,58 15,18
23.98 6.20
6.47 9. 16
15.60 21.08
27.08 13,80
20.15 12.04
16.46 9.95
10.86 3.94

15. 18 4.04
12. 58 14.43
10.31 7.27
8. 18 6, 17
35.67 8.11
6.58 4.43
11.83 12.50
1. 12 16.04
10.16 14.52
14.94 17.78

24.64 11.02
15.37 6,30
9.49 11.78
19,78 16.23
21.63 9.18

12.63 6. 16
4,51 1.61
16.59 13.92
8.29 21.00
8.99 2.50
8.25 3.93

15.73
38.27
6.47

21.06
11.46

20.73
36.56
15.26
10.6 1
19.45
3.34
7.93
20. 14
10. 25
11.73
4.71
8,85
15.55
6. 14
7.39

5.60
13.52
3.50
33,79
17.64
11.03
21.25
6.58
13.21
9.54
11.77
6.72
18.31
14.63
10. 16
20.18
32.57
16.30
6. 33
15.86
2.29
6. 18
10.30
13.0 3
17.88

4.10
10.46
l8.62
5.04
8.52
22.69
20.01
19.38
10.55
12.29
19.35
l03.4 9
14.72
5.79
20.20

18.41
L7.65
25.43
12.26
24.21
8.58
19.92
9.19
14.41
9.29
9.92
3.49
16.59
10.01
17.01

6.10
15.52
11.12
10,9 6
15,70

9.08

9.8 3 1,94
3.58 0.90
2.9 5 10.09
5.65 3.05
9.56 6. 03
1.18 2.91
3.64 4.22
1.99 8.73
5.52 5.26
2.81 6.97
1.41 4. 56

2.01
9.46
23.78
11.12
2.58
5.92
23.88
4.2 5
16.62
3.80

14.41
4.71
9.74
23.83
14.98

7.1 5
33.53
8.40
15. 15
19.7 3

15.21
25.97
5.6B
7.20
12.11

6.88
1.77
13.05
4.47
3.37

8,51
8.6 2
9.22
2.25
5.30

18.50 14.46
15.02 6.26

40.02 6.68
24.55 29.70
38.71 8.14
6.51 16.66
9.t]2 4.19

7.49 13.11
24.04 8.25
25.61 10. 11

3,&.1 6.95
5.31 22,94
14.03 10.26
5,96 !l ,30
15.8H 13.10

12,71 12.82 15.00
40,45 51.61 103.49
0.08 0,60 2.29

1956 6.n
1951 4.15
1958 5.15
1959 14.28
1960 5.38
1961 4.65
1962 1.61
1963 5.55
1964 3.50
1965 5:17
1966 5.66

1905
1906 1,78 2.35
1901 1.45 11,30
1908 10.67 6.69
1909 11.46 22.62
1910 22.03 15.17

1911 18.72 51.61
1912 2.25 15.91
1913 1.27 7.06
1914 26.89 0.60
1915 11.22 19.27
1916 16.00
1911 6.04
1918 12.49
1919 11.98
1920 10.20
1921 40.45
1922 19.05
1923 29.24
1924 4.37
1925 9.02

1926 6. 16
1921 20.66
1928 11.83
1929 19.65
1930 9,11

1931 4.44
1932 6.81
1933 14.91
19M 7.51
1935 19.30
1935 6.(i8
1931 21.71
1939 15.39
1939 22.77
1940 01 .98

1941 16.50
1942 6.62
1943 1.26
1944 2.133
1945 3.79

1916 23.29
1941 1. 19
1948 26.97
1949 9.42
1950 9.07

1961
1962
1963
1964
1965

HI19
1920

1921
1922
1923
19l.;,
192J

1926
19:n
1928
1929
1930
1931
1932
1933
1&34
1935

6.90 13.02
14.67 12.90
0.08 1.13

1955

11.78 24. 36

1958
2l.BO 21.83
12,44 28. 16

5,76 28.65
5.87 9.41
1,74 5.34
10,10 14.76
13,05 11.70

1966 14,11 12.67

TOlaJ 755,17 182. 13

Mn n
hh x.
Min.

Selected Rainfall Records 71



JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. AHl

Tolal 43'1.46 47'1.83 619.78 662.96 488 .23 328.49 478.63 491.55 217.4 5 345. 17 456.20 550.32 5540. 87

Tota l 542.99 534.00 698 .15 703. 16 569.04 492.86 632.95 642.02 356. 22 374.58 537.26 711. 73 6782.35

Mean 12.92 12.71 16.62 16.74 13.55 11.73 15.0'1 15.29
Max . 28.72 31.50 102.66 38.88 26.96 23.2 1 2'1,31 33.20
Min. 0.74 1.48 5.42 5.20 4.14 5.06 5. 10 5.73

27.49 zan
6.78 !ltII
49.36 2&2.{!
10.71 ISU
14. 06 lZUI
31.09 228.1
4.30 1111:
28.26 2ZU
5.96 18U
3.74 ITU
6. 39 130J
12.23 ISlI,n
28.17 217.2:
30.58 nu
12.03 24th

30.40 uU
10.43 nUl
8.23 In !
'1. 36
8.98 l64J

50.68 $IlU
10.95 238J
14.95 us'"
8. 18 219):
'1.03 UIJl
26. 20
5.89210,f.
11.68 1W:
14.31 185'
10.78 111.s:
31.43 119,1
19.85 mJ

0.41 2.44
0. 19 9. 10
1.42 1.95
5. 10 U.84
4.3 4 1.09
0.70 3.61
1.82 3. 24
1,'18 4.02
5. 15 0.30
7,'12 4.57

2.95 4. 33
5.56 . 16.84
4.55 0.55
3.89 4.1 0
1.54 1.80

4.85 16. 10
1. 28 2.95
7.39 4.91
1,48 8.22
2.52 3,48
1.89 2.4 4
3.34 1.57
7.89 3. 13
7. 52 1l .03
5.41 5.43

10.28
15.65
15.59
4.60
15.81
31.09
11.55
11.89
30.4 5
10.n

10.96
11.85
27.11
18. 5'1
20.70

11.98
13.03
14.83
17.78
9.48

14.7'1
13.66
4.55
22.80
8.03
12.6 1
7.22
8.94
n .88
6.89

13.14
5.75

41.30 14.85
30.60 16.57
13.28 15.14

25.22
13.16 5.03
12.34 44.82
3.'12 14.14
13.40 10.89

39.2 1 25.67
lO.30 2.92
12.05 26.08
29,16 4.96
8.33 3.42

9.94 3.94
11.51 11.47
26. 10 25.68
15.99 36.04
19.29 10.94

10.83 20.83
9. 40 8. 53
12.93 5.21
15. 15 4. 82
9.07 7.10

15.14 51.5 1
13. 00 n .aa
4.95 13.41
22.3 1 7.61
6. 54 6.36

11.41 19.82
7.61 5.25
7.8 1 8. 16
9.66 U .53
7.58 9.83

14.35 32. 19
8.26 21.72

7.96
2.41
1,07
1.36
1.16
1,'16
1.54
3.47
5.77
4.23

0.70
2.37
2.6 5
2.43
1.57

2.15
4. 43
0.'15

4.70
1.40
0.95
0,66
3.54
3.87

8.06
6.91
12.64
1.84
7.27

12.88
8. 12
18.90
24.62
5. 1'1

9.9 1
8.76
6.86
3.97
1.2 2
12.61
3.49
5.76
10.58
6.94
20.84
10.98
9.66
12.89
8.82

23.46
7.05
3.49
21.39
10.63
7,0 1
13.20

4.27
26.47
17.95

6.66
3.72
8.55
1.23
6.73

8.53
7.16
15.67
20.67
5.38

9. 14
9.74
6.14
4.08
7.98

14.4 9
2.91
5,24
9.88
7.30

18.4 1
10.27
8.94
12. 14
7.74

20.8 1
6.'10
3.'10
18. 27
10.52

6.18
12.60

1. 21
1.14
0.54
0.82
2.27

1.01
0.79
1.49
2.46
0.87

0.44
2.66
1. 58
4.62
4.33
0. 26
'1.03
2.87
2.05
2. 17

3.35
I.G5
0.94
4.68
2.0 1

14.21 12.68 16.96 17.5'1
54.25 43.9 3 56.62 50.68 36:IJ1
2.20 l.e4 4.55 3. '14 99.'

19.55 13,48
4.90 5.00
20.52 7. 62
23.4 2 4,15
13.19 13.96

18.70 16. 35
23.32 22.52
13.85 15.43
14. 18 8.9 1
25.56 12.24

20.81 13.09
25. 12 9,78
20. 10 14.31
8.99 2.20
27.63 23.70

16.83 16.25
10.89 7.40
12. 16 15.24
10.48 10.8 1
12.64 12.3'1

27.49 12.50
27.75 12.00
14,30 5.19
17.58 8.89
39.01 11.04

24.07 14.40
17.23 13.52
17.50 9.85
14.41 9.36
14. '17 5,96

12.74 8.55
21.02 11.55
Dis continued

11.72 7.28
62 .93 35.32
8.9 1 11.06

15.27 11.61
4.17 3.98
16.55 6.41
19.73 2.87
12.66 11.89

16.61 14.61
21.2 1 20.10
U.68 15.85
11.63 6.40
22.29 11.97

17.10 11.37
19.93 8.52
17.38 12.63
8.95 1.92
23.36 20.43

15.74 13.62
11.72 7.55
11.35 10. 90
9.2 1 8.63
10.06 10.60

23.04 12. 30
26.38 13.60
14.46 5.64
18.05 1.06
37.91 8.75

22.33 13.05
15.74 14.70
17. 14 9.25
12.29 8. 37
12.10 6.66
13. 19 8. 84
20.04 13.90
Discontin ued

3.03 2.37
1.70 3. 17
3.35 1. 15
2.06 2.43
2.01 7.96

2.96 3.60
1.77 3.0 5
3.24 2.88
2.5'1 1.78
1.98 1.81

0.32 1.82
1.04 6.16
5.20 1.74
3.82 1.76
3.52 3.12

2.28 3.56
4.68 10.29
4.58 4.91
3.83 1.86
2.90 1.95

2.31 2.91
2.03 1.76
1.27 1.63
7.44 9.6 1
3.45 1.28

18.80
6.25
30.'17
15.46
15.39
26.25
11. 99
24.61
15.70
10.20

13. 28
23.01
22.57
7.23
19.70
19.35
18.00
29.61
13.22
22.9 1

19.19
22.71
13.99
29.73
20.45

23.99
11.72
20.75
26.57
'1.42

23.11
26. 15
17.61

13.30
54.47
19.1 3

18.68
5.02
25.02
12.44
11,89

22.73
10.56
20. 11
12.04
9.17
13.94
20.22
20.81
6.57
20.86

20.57
15.46
29.31
10.23
17.24

16.93
19.40
14.13
29.18
18.40
23.30
8.90
18.54
25.33
6.80
23.16
20.63
21.80

1.82
1,01
2.48
1.64
1.62
2.49
1.37
4. 66
2.62
1.96

0.51
2.57
0. 88
1.58
1.95

1. 10
2.61
2.61
l .54
4.2 7

5.23
2.12
2.84
4.3 1
3,35

26.7 1
12.18
21.98
11.97
'1.25

8.41
5.82
16.15
5.72
23.06

5.50
12.69
16.22
9.2 0
26.76
11.05
18.03
1. 15
11.52
12.51

18.92
15.33
11.71
15.91
9. 84

31.2 9
12.62
13.36
19.7 2
11.69
1l.26
7.64
6.75

16.97
33.35
16.1 0
21.95
11.55
23.75
10.40
5.32

7.56
4.89
13.36
4.55
1'1.00

5.09
12,00
15.25
7. 68
22.30
8.52
16.00
5.60
10.64
10.35

19.38
16.64
13.06
14.45
8,05

26,15
10.41
11.87
16.39
10.8 0
1l ,M
8. 30
6.70

1.31
3.42
2.46
1. 59
2.08

2. 11
0.76
2,54
4.28
4.95

1.41
4.45
1. 54
2.5 1
3.41

4.6 '1
2.03
3.08
1.83
2.34

4.20
2.08
5.11
5.02
3.41

Stat ion No. 192.0 - WAIMEA

3.40
1.17
1.84
2.46
6. 18

1.1 2
1.93
2.60
5. 13
3.79

3. 22
3.60
3.49
'1. 29
5.5 1

5.71
2.00
2.83
1.27
4.0 1

4.4 5
3.90
2. 17
3.09
3.04

22.'13 18.73 1'1.33 22.28 21.39
39.68 42.46 53.34 82.32 84.21
4.4 8 2.29 5.50 6. 25 4.9 0

22.35 42.46
11.99 8.00
32.41 26.65
12.60 9.91
11,79 2.29
19. '18 8.8 3
20.05 12.04
29. 26 13.43
13.85 8.99
28.22 21.27

11.81 15.01
13.25 11.80
14.21 21.4 5
22.47 9.76
39.68 21.23
26.78 13.51
25.94 20.81
17.66 15.03
19.06 32.09
33. 13 12.67

31.33 39.09
14.74 21.72
34.40 23.88
35. 42 10.64
11.20 19.09
20.23 28.3 5
3·1.62 14.88
22.40 13.34
31.50 17.57
9.00 6.09

26,61 7.54
10.77 21.9 0
23.45 19..88

Stati on No. 190.0 - ALAKAHI UPPER

19.72 10.42
21.35 30. 15
22.48 8.88

18.81 37.07
13.72 8. l 2
30.62 21.77
10.29 '1.93
12.43 2. 21

17.03 5. 16
15.52 11.08
25.53 10.31
14.9 1 8.8 4
23. 15 1'1.65
11.21 14.52
15.75 11. 28
12.35 19.12
21.02 9.98
34.73 17.19

24.91 15.4 3
20.75 17.'19
15.92 12.25
20.05 33 .05
29.29 10.62

28.73 35.87
13.91 20.88
32,,15 24.80
29.09 10. 13
7.80 17.18
11.75 25.02
az.n 18.52
20.09 11.7 0
26.14 15.61
8. 33 5. 11
20,30 7.80
10.9'1 22.40
19.80 17.27

3.45 18.22
5.86 10.48
29.36 21.78
8.08 14.61
6.40 13.65

5.04 15.54
20,09 25.52
2.75 21.61
21.88 12.94
4.54 22.57
14. 20 4.00
5.7'1 5. 19
11. 17 13.73
24.5'1 18.49
15.99 19.25
11.73 11.30
30.06 11.43
9.4 8 23.5 6
11.72 8. 13
18.67 12.11

25.47 33.9 5
25.69 25.76
6.64 25.99
7.42 HI.67
'1.99 12.01

4.8 7 25.80
14.06 67.16
9.71 1'1.00
7.23 6.00
5.5 1 18.79
14.94 19.57
6.35 18.71
10.80 29.50

14.25 19.20
35.6 1 67. 16
1.52 4.00

9. 15 9.55
2.00 10.43
24.81 9.25

4.45 16,83
5. 56 10,03
26.3 2 22.3 5
5.26 11.45
6.09 13.47

4.20 12.26
19.9 1 2'1.86
2.62 18.6 1
17.6 9 10.09
4.98 18.40

14.00 3.27
5.56 5.40
11.60 13.99
23.04 17.22
15.4 2 1'1.31

9.48 12.07
26.5 0 10.96
1.2 5 20. 35
11.94 8.40
14.6 3 11.30

24.56 28.99
25.2 9 26.29
6.02 26.16
'1.28 10.61
6.32 '1.81

3.88 22. 52
15.43 64. 41
8.98 16.38
8.79 5. 50
3.66 16. 37

14.98 16.64
5. 12 21.53
14,25 22.25

15.86
5.46
13.77
14.25
7.3 5

28. 13
17.00
33. 12
6.34
11. '11

5.30
17.26
20.66
23.03
10.80
5.21
7.33
14.84
14.99

15.23
35,07
20.29
33.24
6.5 1

14.48
5,34
8.29
5.34
4.20

23.38
10.11
17.98

8. 1'1 10.10 5.41
8.43 3.18 2.82
1.48 3.96 5,8 1
1.41 5.52 2.46
1.84 4.11 10.00

4.04 4.02 5 ,73
5.9 1 0.'15 1.43
3.r.2 :':: .62 6.3 9
1.41 3.72 4.'13
3. 12 3.29 1.45

8. 16 4.91
2.64 4.9 1 27.34
6.23 3.68 2.9 1
16.52 9.68 3.60
0.69 0.84 0.94
7.75 1.24 4.81
1. 28 3.87 2.67
1.85 1.49 1.03
1.35 6.25 5.74
9. 41 4.39 3.03
8.74 15.15 5 ,03
0.5 1 5.45 '1.03
0,96 2.72 1.31
9.98 1.92 4.64
1.53 4.56 1.76

4.8 7
26.34
9.39

13.8'1
3.76
11.69
10.71
6. 18

21.62
11.37
31. 33
5.84
5. 08
5.27
12..98
19. 18
22.0 1
11.92

4.4 1
5.7 2
8.78
12.52
18.59

12.95
2'1.6 9
18.24
28.20
5.93
12.13
4.82
1.7 6
4.59
4.00
24.91
10.04
22.58

1916
1917
1918
1919
1920

1921
1922
1923
1924
1925

1926
1927
1928
1929
1930

1931
1932
1933
1934
1935

1936
193'1
1938
1939
1940
1941
1942
1943
1....4
1945

1....5
1947
1948

Tota l 859.2 3 584. 19 787.34 931.84 76B. I0 710 .53 935.63 876.9 1 582.43 520.05 695 .27 720.4 5 846aJ1

Mean 16.08
Max. 35.34
Min. 4.06

1913
1914
1915
1916
191'1
1918
1919
1920

1921
1922
1923
1924
1925
1926
192'1
1928
1929
1930

1931
1932
1933
1934
1935

1938
193'1
1938
1939
1940
1941
1942
1943
1944
1945

1946
194'1
1948

1891
1692
1893
1894
1895

1896
189'1
1898
1899
1900
1901
1902
1903
1904
1905

1906
1907
1908
1909
1910

1911
1912
1913
1914
1915

Tota l 479.28 415.00 596 .3 1 718. 31 574. 11 4'15.78 656.8 7 613.55 387.64 346.15 503 .32 544.98 6188,81

Mean 13.3 1 11.53 16.56 19.95 15.95 13.22 18.25 17.53 11. 08 9.89 14.38 15.57 11S.
n

Max. 31. 33 26.50 64.41 34.73 37.07 33.35 54.47 62.93 35. 32 26.47 41. 30 51.5 1
Mi n. 3.76 2.00 3.27 7..60 2.2 1 4.55 5.02 4.77 1.92 1. 23 3.72 2.92

253,89
187.87
345 .83

363.11
280.2 1
240.31
503. 69
214.90

145.81
229 .88
95.93

131.82

12&.83
145.75
151.84
194.74
213. 22
153.26
153.49
107.95
140.35
131.4 2
229.88
182.18
140.83
140.50
148.67
226.97
211.53
146.64
12'1.78
105.39

128.20
118.14
155.68
122.88
139.99

95 .93
162 .68
111.13
121.66
118. 31
141.30
142.62
163.78
148.49
139.00

104.62
107.62

127.05
15'1.40
193. 14
175.45
228.09

168.29
172.86
154.5 2
128.20
151.70

245. 53
186.95
165. 2'1
193.97
147.4 2

220.99
233.5 7
182.61
182.38
124.03

193.01
143.21
174.30
150.17
199.60
127.33
181.73
116.20
15'1.19
158.07
163.42
174.93
203.35
172.90
160. 10

132.89
83.04
135.79
163.48
113.1 2

134. 27

165.42
245.5 3
83.04

12.63
18.75
22.83
25. 16

23.45
15.21
18.86
19,'15
16. '13

3.35
3.2 1

5. 11
16.85
23.3 8
34.83
7.96
18. 21
12.48
7.16
5.76
8.2 1

29.56
8. 19
11.1 5
13.0 5
10.89
18.51
4.81
11.9 3
7.84
21.3 5

27. 12
17.16
15.99
16.1 2
23.83

10.25
15.08
10.2 3
23.35
6.35

8.94
18. 28
17.24
20.72
14,88

'1.83
15.15

4.25
7,14
14.11
28.99
32.77
11.'13

24. 55
11.42
5.35
6. 36
8. 15

43.65
8.32
15.02
7.90
7.30

26.95
9.'10
15.67
13.8 '1
10.28

29. H
17.97
22.53
27. 21
37.3 1
7.61
14. 83
12.03
33.6 1
8.2 5

14.60
48.75
19.60
26.50
6.80

10.80
8.95
4.20
10.28
21.40

14.82

12,88
19.10
12, 16
23.5 1
28.04
31. 51
56.62
46.88
17.22

14.33
8. 85

11.7 5
10.85
16. '12
29.20
32.05
10.07
8.00
6.66
14.58
13.49
17,15
13.82
4.41
17.91
16.29
14.9 0
5.04
6.3 1
7.31
6.41
11. 81
3. 19
9.4 9
15.48
14.69

18.50
14. "11
6.94
2.85
6.37

0.95
10.75
10.36
10.83
3.43
16.08
4.6'1

n .7 0 14. 11
32.05 34.83
1.73 3.21

10.95
10.85
10.06
18.65
24.83
18. 94
10.16
14. 55
10.79
15.47
8.35

13.34
13.60
5.73
21,89
9.76
ll .34
9.27
9.22
1'1.'15
14.30

11.7'1
'1.71
8.85
14.81
9.9 4
1'1.12
16.74
14.52
4. 25
10.60

8.10
9.30
9. 15
13. 10
17.4 5

22.40
6.2 5
14.35
17.95
15.60

6.90

18.1 3
5.3 0
8.63
5.64
5.28
4.5 1
4.66
15.1 5
1.40
3.42
8.17
7.38

14.39
11.20
11.4 3
8.23
8,28

28. 52
6.98
2.61
18.52
8.64

4. 36
10.60
17. 36
11.63
3.5 1

3.90
10.77
3.90
5.24
4.88
10.87
17.84
16.83
5.20
4.07
6.20
1.73

9.52
8.38
5.59
3.17
7.53

8.80
3.2 1
4.37
6.99
5.84
16.86
6.14
8.74
8.15
8.82

24. 19
4.04
3.30
15.41
4.91

'1.20
12.07
17.90
9.09
7.24
6. 72
10.97
7.0 3
9.68
7.00

17.40
17.00
18.00
3.80
3.70

9.90
2.8 5
10.15
15.48
5.42

10.82

6.57

6.77
'1. 52
16. 09
2.17
14.83
14.37
4.06
10.00
8.3 5
8.8 1

8.74
6.26
3.86
4.57
10. 17
11.60
8.3 6
7. 23
4.2 6
4.92

5.83
7.78
8.8 1
4. 01
4,40

8.6 6
4.98
2.01
4. 91
4.65

2.68
6.8'1
7.06
7.23
13.77
4.....
7. 23

7.30 8.8 5
16.09 28.52
2.07 1.4 0

11.20
10.26
10.61
2.29
18.86
14.37
4.42
11. 39
12.17
9.49
12.1 '1
9.63
5.73
6.80
12.14

14.48
12. 18
8.73
7.77
7.32

7.00
7.54
8.54
7.3 7
6.3 3

6.25
5. 34
2.68
8.15
7,60

4.00
5. 30
11.'10
8. '10
10. 65

4. 50
8, 15
11.45
12.00
1.40

8. 10

8.48 8.9 1 12,49 16. 55
18. 86 24.19 43.65 48.7 5
1.40 2.85 4. 25 4.20

59.42 40.29 20.58
24.6 1 19.20 11.66
9.00 14.52 12.52
27.54 1. 71 21.0 1
33.90 -10. 52 31.84
16.90 LO.85 20.47
18.46 13.75 6. 17
84.21 54.25 43.93
12. 16 13.06 19.88

16.0 9
16.80
15.88
11.56
10.56
19. 27
11.80
5.45
8. 11
4.40
5.54
17.72
18.03
8.77
9.24
31.8 0
24.68
14.46
14.8 '1
10.00
9.81

7.46
6. 11
8.52
10.10
8.70

6.39
9.88
11.15
18.29
10.30

18.67
28.39
M .D7
9.00
9.93

5.89
12.98

18.69
22.20
12.01
8.03
30.4 '1

13.74
9.59
9.84
7. 14
8. 49

20.00
23.03
10.72
16.86
32.63
19.48
15.82
21.95
16.40
18.38

11.84
14. 10
5.73
13.08
20.77

18.39
15.82
12.13
16.72
13.00

20.80
22.85
33.20
17.20
11.95

6.30
8.82
10.8 5
11. 10
4.05
17.85

'1.01

100045
14.80
17. 23
8.86
14.09
13.'18
11.50
15.25
12.63
12.24

13.25
13.55
7.74
20.94
11."'3
19.59
'1.58
15.97
23.12
4.72

11.58
9.6 1
13.82
11.5'1
22.25

5. 18
1'1.75
16.71
16.40
9.93

7.42
8. 46
18.78
11.23
10.58

5.48
1 .95

9.30
22.03
21.81
6.80
12.60
14.71
14. 19
15.21
6.85
19.82

18.29
22.69
9.9 '1
26.59
13.80

22.79
11.52
19.01
2'1.31
6.02

17.05
12.89
14.99
20.08
18.95

8.33
17.60
18.95
20.65
12.00

10. 30
18.35
25.7 5
10.32
9.80

5.10
9.05
17.40
15.80
10.60
14.55

37.86
31.60 40.74
10.60 25.14
46.49 34.71

53. 34 25.6'1
18.42 18. 55
24.6'1 20.92
51.80 82.32
1'1.74 21.83

5.06
10.11
9.45
8.99
23.21
12.85
15.46
8.15
9,83
9.19

20.2 9
12. 57
14.39
16.38
9.46

22.42
11. 1'1
22.80
18.81
11.84

10.23
7.93
6.94
7.36
8.86

10.02
17.31
8.0 3
15.19
11.90

22.50
6,20
20.10
'1.05
1. 75
8.42
4.05
9.40
1.60
1.90

17.72

Slation No. 184.1- KAUKINI

32.58
13.85
34.38

34.3 1
21.75
14.64
36.98
8.35

14.4'1 1'1.2'1
8.34 5.29
8. -12 5.8 2
19. 19 8.9 6
8.76 1 .72
H.42 18.79
14.93 5.92
13.92 10. 31
11.34 2.98
20. 58 !J.68
12.1 2 11.4 2
33.48 12.12
11. 23 13.22
17.69 7.20
5.26 8.6 7
10.29 6.98

21. 19 26.35
13.44 8.03
10.30 12. 34
11.71 13.48
5.48 7.4 6

3.53 8.30
14.38 3.77
9.41 4.04
12.36 3.38
8.9 0 3.38

4.26 5.99
18.2'1 9.24
13,74 4.64
13.65 12.29
17.35 8.75

13.83 9.86
10.64 3.84
13.33 12.40
14.95 5.00
10.35 6.10
9.63 8,22
12.03 5. 28
Di sconti nued

16.48
9.28
20.65
'1.36
19.71
9.56
1'1. 13
13.49
18.38
9.2 1
26.96
13.8 2
19.28
12.60
13.21

23.79
14.20
12.87
17.36
4.14

9. 21
20.2 7
12.93
4.56
12.4 2

7.18
19.25
18.23
10.60
19.45
12.90
6.45
18.55
18.00
11.50
7.20
11. 35
15..50
19.85
5.85
5.7 0

Stat ion No. 185.0 - KAWAINUI UPPER

Station No. 183.2 - EAST HONOKANE

26.57
4.48
24.25

16.69
49.25
28.82
28. 11
22.7 1

17.85

24.75
25.98
8.78
15.80
31.62
32.98
19,44
12.79
20.53
17.3 2

43.48
6.49
24.6 5
21. 14
10. 17
21.3 1
33.44
24.8 5
15.68
8.66
H .08
9.75
9.84
9.74
27 ,83

4.99
7.8 6
8.64
9.67
10.01

22. '19
18.70
8.81
1'1.38
20.58

10.60
4.08
12.90

17.00 12.85 8.64 12.60 12.94
43.4 8 33.48 26.35 23. ]2 31.80
4. 08 3.53 2.98 4. '12 4.40

10.61
13.28
14.7 8
1'1.08
26.33

34.45
29.74
15.26
14.46
23.44

19.53
11.1 5
27.2 9
23.73
n .rr
15.14
26.57
25.58
25.10
10.90

26.87
8,86
13.86
19. 11
38.88

9.63
9.16
6.59
8.27
22.58
14. 10
14.60
13.80
13.60
22.30

20.30
5.20
16.70
10.20
8.70

6.68

11.37
3.05
5.22
7.65
21.64
16.93
8.85
11.80
12.25
13.3 1
11.24

22.38
26.45
22 ,16
8.56
15.67

16.50
92.39
23.45
8.31
20.1 1

17.62
15.17
25.4 1
12.68
12.51

6.46
20.65
19. 50
8.97
10.23

11.44
3. 53
9.92
6.87
15.93
6. 16
22.06
10.78

3.35
26.45
30. 75

16. 59
42.27
15.73
18.60
12.52

15.89
92 .39
3.05

5.42
8.38
13.58
21.21
23.28

6.79
13.58
21.'16
6.82
12.05

28.2 2
19. 31
23.47
14.20
8.21
22.47
102.86
18. 55
7.36
27.2 1

za.u
20.03
23.040
9.66
23.23
u .as
25.9 '1
9.72
15.26
11.85

8.65
6.3 3
16.70
10.98
13.20

8.05
8. 32
12.80
10.6 5
11.50

7.15

7.09

14.86
5.27
10.49
23.55
25.6 1
5.19
46.98
5.'13
16.96
17.08

10.66
23.82
5.85
5.79
13.67
12.65
8.85
12.11
4.84
5. 23

4.00
11.22
10.49
4. 75
6. 68

14.26
19.3 9
13.54
1.52
12.83

15.91
7.75
6.70
19.55
17.79

20.2 0
4,23
4. '14

12.25
46.98
1. 52

13,93
6.7 4
10.57
18.68
20.98

12.14
29.55
14. 17
12.80
20.64

14.28
22.35
'1.4 3
9.55
8.62

6.94
13.31
13.61
10.20
4.66
14,4 6
3.29
12.53
3.5 3
7.35

14.46
9.4 1
5.55
1.48
21.66

20.07
12.20
5.80
24.00
31.50

24. 50
6.65
1.74
20.42
11.80

10.25

13.10 L2.03
14. 90 21.42
40.94 29.38

28.38 32.38
4.06 30.9 7
10.41 11.39
35. 34 1.52
1'1.09 35.6 1

6.25
22. 57
26.45
24. 24
14.45

5.57
9.82
24.7 4
8.92
23.03

11.94
23.14
17.50
28.72
10. 64

11.00
3.04
11.08
6.98
4.07

19. 96
10.55
25.48
14.31
8.32

8.06
18.33
0.74
13.33
12.18

10.00
7.60
11.20
19.65
13.50

5.42
3,40
u .zs
12. 15
9. 10
13.73

10.74

6,8 3
23.5 0
12.51
29.04
15.99
4.01
8. 14
12.26
9.4 0
12.57

6.95
21,92
15.3 2
17. 14
2.73
13. 17
8. 14
4.6'1
2.71
2.60
17,51
9.4 0
22.64
11.00
5.31

7.09
14, 12
0.07
4.52
16.66

9. 14
7. 57
17. 38
20.53
11.59

3.39
10.23
8.9 7

1907
1908
1909
1910
19U
1912
1913
1914
1915

1924
1925

1926
1927
1928
1929
1930

1931
1932
1933
1934
1935
1936
1937
1938
1939
1940

1941
1942
1943
1944
1945

1946
194'1
1948
1949
1950

1951
1952
1953
1954
1955

1956
195'1
1958
1959
1960
1961
1962
1963

1925
1928
1927
1928
1929
1930

1931
1932
1933
1934
1935

1938
1937
1938
1939
1940
1941
1942
1943
1944
1945

1946
1941
' 8, .
1950

1951
1952
1953
1954
1955

1966
1957
1958
1959
1960

1961
1962
1963
1964
1965

1966

Mean 11.2 2
Max, 29.04
Min. 0.07
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1916 n.69
1917 2.34
1918 7.11
1919 3.25
1920 7.06

1921 6.63
1922 6.61
1923 12,60
1924 1.85
1925 2.86

1926 1.84
1921 5.08
1926 4.89
19Z5 8. 24
193C 7.06

1931 1.60
1932 1.14
1933 l.84
1934 2.12
1935 7.03

1936 4.94
1937 6.14
1938 'l.U
1939 7.48
1940 6.08

1941 2.66
1942 1.00
1943 7.50
1944 1.43
1945 1.68

1946 9.43
1947 1.86
1948 9.58
1949 6. 17
1950 2.34

1951 1.62
1952 6.9-1
1953 0.40
1954 3.73
1955 3.71
1956 6.56
1957 1. 23
1958 2.91
1959 12.12
1960 0'.79
1961 2.80
1962 1.30
1963 7.41
1964 1.94
1965 2.76
1966 2.41

1.46
2.78
9.55
1.59
1.55

0.65
8.9 1
2.79
3.60
1.35

2.31
1.0 7
3.18
8.76
5.63

2.19
5.90
3.96
5.42
3. 16

12.52
7.23
2.97
3.14
1.40

0.81
2.74
3.9 1
4.10
1.58

6.4 4
0.41
8.56
0.41
1.2 5

2.8 9
2.67
2.15
0.74
7.94

6.63
4.12
1.40
8.55
13.31

3.83
2.81
2.23
3.5 4
2.90
1. 15

4.67
2.38
9.31
2.86
3. 15

3.51
9.00
8.43
2.34
7.39

1.18
7.8 3
7.04
3. 11
6.33

2.33
3. 10
5.79
1.72
4.90

7.11
4.58
6. 29
3.81
3.31

3.99
16.69
4.82
2.89
2.49

1.61
2.79
3.89
1.75
7.32

8.36
3.08
4.47
5.27
2.49
1.47
1.16
5.20
0.93
4. 37
0.68
2.51
5. 19
3.89
3.57
1,43

3.80
3.02
9.80
2.79
2.98

3.73
3.05
B.96
4,46
6.44

3.00
6.53
2.78
5.93
5,45

8.57
5.96
4..62
4.12
5.12

5.99
4,10
6.94
7.27
2.B4

2.48
4.78
3.10
3.34
3.48

3.18
2.78
3.55
1.91
12.64

1.58
1.93
1.64
1.78
1.4.4
2.53
2.59
1,64
2.12
2,64

6.22
1.43
4. 11
1.69
2.52

1.31

9.83
2.50
3.01
1.89
1.22

1.78
1,47
2.26
1.60
2.BO

3,62
2.08
5,65
2.29
2.24

4.83
2.59
1,91
7.17
2.26

5.70
4. 15
4.30
0.82
2.52

7.04
1.90
5.50
1.69
1.57
1. 12
2.61
1.49
1.70
2.65

1.13
1.84
1.65
2.23
1.75
1.69
1.38
3.43
2.55
1.59
0.67
1.90
1.65
1.96
3.38
1,63

3.58
2.55
3.04
2.85
1.20

0.93
2.3 7
2.87
0.58
3.94
1.77
2.20
1.63
1.31
3.6 1
1,16
2.79
0.63
1.78
1.05

2.49
2.31
1.81
1.34
1.70

4.66
1.2£
1.62
4. 10
0.75

1.70
1.59
a.sr
1. 35
1,32

1.65
2.30
1. 28
2.23
1.68
1.65
0.62
2.07
0.64
0.85

1.05
0.72
0.78
0.86
1. 13

2. 12

2.24
0.81
4.49
3.18
2,26

4.07
2.27
3.70
2,82
2.11
4.07
3.94
5.6 8
2, 15
2.98

3.62
2.23
3.92
1.01
3.47

2.34
4.7 1
1.66
3.77
1.22
2.89
1.20
1.87
3,95
0.97
2.88
1.65
2.27
3.35
3.90

1.83
3,48
2.87
2.26
1.17

1.81
1.34
9.32
0.94
1.40
0.51
0.9 5
2.32
2.66
1.24

2.64

2. 15
1.00
3.0 5
3.06
2.71

2.44
4.75
3.4.9
1.55
4.00

4.09
2.88
1.71
2.83
4.20
3.5 1
1.83
1.79
5.62
1.57

3.47
5.40
3.77
2.23
6.29

2.47
1.43
2.47
1.24
1.51
1.54
1.82
0.82
1.28
7.59

1.26
1.31
1.25
3.61
2.07
4.2 9
5.5 9
9.47
4.48
1.16
0.46
1.23
1.23
1.29
1.76
4. 56

1.45
4.34
2.25
2.04
2.27

2.60
&.09
2.32
0.98
2.2 3
3.11
3.19
1.4.6
0.35
6.36

3. 18
1.18
1.89
2.20
1. 14

1.60
2.38
0.68
1. 19
1.30
2.05
1.49
0.74
1.00
1.4.0
0.99
2.62
1.'10
0.37
1.69

1.49
0.25
0.4 3
0.74
0.94

0.62
0.54
1.11
0.98
1.1 3

0.2&
0.78
1.95
1.31
0.8 7

1.33

2.17
4,48
1.39
0.24
1.34

1.68
2.67
3.29
6.14
3.04

5.45
2. 11
0.89
1.07
3.03
1.93
0.59
1.51
2.06
4.39
5.9 1
2.46
1. 12
1.92
1.54

5.47
1.92
0.35
2.96
2.13
1.8 1
1.83
2.49
1.47
0.65

5.20
1. 17
0.76
0.72
0.51

5.83
3.5 8
4.84
0.26
0.8 1

1.32
0.38
1.3 1
2.36
1.94

1.21

2.65
2.90
2. 37
0.64
3.79
12.98
2.86
2.49
8.95
2.07

3.58
2.87
4.70
5.44
8. 47

1,30
1.49
3.47
2.99
2.41

4. 55
1.74
0.98
3.03
2.92

1.35
5.86
1.87
1.09
1.69

2.32
2.5 1
5.2 1
5.36
6.90

1.66
2.66
2.53
0.04
1.82
2. 10
2.4 8
1.54
4.5 6
1.72

4.66
0. 17
1.74
2.93
5.45

2.39

8.16
2, 24
12.22
4.78
6.51
5. 14
0.93
9.05
3.40
2.20
0,92
7....
8.00
11.98
2.54

6. 14
1.30
1.60
0.67
1.8 8

16.33
3. 02
2.47
2,16
1.78
3.47
2.22
1.49
4.18
2.2'1

12.63
6.03
3.42
4.97
8.80

1.45
1.46
2.55
13. 29
3.31
6.6 5
11.10
3.17
9.09
1.92

1.64
4.36
0.93
4.27
4. 96

4.41

53.85
31.40
67 .65
29. 17
36.04
46.14
50.04
62. 25
38.27
40.43
35.00
47. 62
45.87
53. 46
57,90
40.36
30.1 0
32.93
36.88
38.38
73.01
48.24
40. 12
38. 16
32.90
39.34
42.5 1
35.24
31.97
22.12
45.6 5
28.56
45.49
30.09
57.05

30.32
29. 15
21.78
36.70
28.83

42.0 3
35.'13
46. 16
45.22
31.69

24. 10
18.57
30.85
28.70
32.48
29.6 5

1916
1917
1918
1919
1920
1921
1922
1923
1924
1925

1926
1927
1928
1929
1930

1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950

1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965

1966

17.5 9
3.61
13.00
9. 54
5.75

31.26
16.62
35 .06
3.72
8.19

6.23
20.81
12.62
28.33
7,86

5.61
6.44
6.33
15.96
16.44

14.59
23.44
22.63
20.91
6.93
27.24
8.50
6. 13
3,23
6.31

29.0'1
9,6 1
31.37
7,99
7.8 1

5,84
7,72
0.07
12.86
14.26

12.40
8.09
27.44
22.45
8.00
4,75
6.84
11.56
7.68
8.82
10.43

3.51
6.21
33.94
7.99
6.01

3.23
21.39
3.49
15.14
3.35

15.50
4.60
10,47
24.81
21. 11

6.37
37.76
5.85
12.75
14.09

15.21
21.19
6. 33
5.99
7.48
6. 10
12.03
9.90
5.42
5.85

15.95
7.06
13.50
4.95
5,60

12.29
17.59
8.59
0.85
37,27

29.44
12.44
5.5 3
35,71
60.95
27.15
10,76
7. 93
20.82
14.23

16.53

16.28 18.84
3.92 15.00
24.71 47.94
15.43 10.61
16.07 9.73
15,89 10.07
33.28 10.85
16.45 31.57
11.00 15.39
13.57 19.33
2. 17 13.06
4.32 21.75
13.58 11.28
18.62 20,69
19.99 39.08

17.99 37.36
13.03 19.02
24.32 9.84
10.71 24.03
16. 10 25.53
25.56 45.06
31.61 11.6 5
24.34 29.56
9.88 29.53
14.92 7.84
19,82 12.13
100.69 33.57
19.60 29.81
4.59 21.27
14.29 12.41

11.59 16.66
20.94 14.28
38,54 15.70
14.17 12.34
34.45 43.59

8.43 8.73
16.18 12.97
12.00 11.32
19.28 18.67
10.35 11.90
12.41 13. 17
5.23 16.43
13.17 17.11
12,21 27.78
28.44 40. 12
7.20 53.40
21.9 1 11.64
14. 11 12.32
8.71 14.38
17.24 10.67

15.50 12.68

41.20
4.54
21,55
7.30
1.89

4.75
9.93
6. 63
7. 53
10.11

10.04
8.67
20.06
10.49
13.69
16.9 5
10.61
8.76
28. 13
11.99

30.4.1
20.0 5
27.48
6. 30
13.62
34.00
16.80
10.8 9
10.55
6.90
8.05
24.98
13.54
11.10
14.54
7.24
21.66
19.26
30.06
18. 15
21.35
10.92
24.94
28.6 4
18.88
8.5 2
9.98
24.13
22.10
9.90

4.4 9

11,04
7.72
18.36
7.40
3.60
3.57
3.19
8.63
3.02
11.40
4.90
7.88
10.51
3.96
17.01
4.52
10.'12
3.72
6.67
9.7 1

18.68
14.43
9.50
10.48
7.06
30.25
8.60
9.36
14.35
8.51

6.96
4.00
4.54
6.5 2
7.18

8.89
15.27
8.19
11.56
14.09

12.94
6.60
23.0 1
6.52
9.07
10.00
3.94
5.68
8.71
8.33
8.39

14.32
2.82
18.22
7.16
9.72
18.4 6
8.57
14.36
8.94
5.9 3

10.03
15.77
13,69
5.83
19.04
19.02
11.92
16.53
5.85
12.82
10,27
15.26
12.07
22.69
16.19
19.6 5
7.60
12.98
24.06
6.67
18.04
8.98
11.99
18.97
29.15

14.90
20.55
18.34
17. 14
12.14
15.92
17.67
25.10
11.00
12.93
4.72
10.34
10.61
14.77
11.86
18.78

10.34
2.85
17.02
16.4.2
11.14

9.76
14.72
11.95
8.00
17.4 1

15.11
15.45
11.82
9. 00
17.39
12.41
7.85
7.29
6.87
7.66

18.94
18.47
15.03
14.47
35.20
17. 89
11.62
13.88
9.71
10.46
10, 11
14.88
9. 22
10.20
16,04

18.01
16.32
19.37
28.52
11.64

28.47
35.63
46.95
19.06
16.25
6. 80
15.88
11,46
9.95
4.57
28.78

7.89
2.62
4.66
2.20
9.74
10.22
17.97
13. 57
4. 13
9.65
12.24
5,99
8. 32
1.31
16.35

11.1 6
3.82
4.50
5.23
6.97

9.22
11,12
4.8 '1
5,84
7.40
9,65
9.45
8, 11
5.98
6.49
6, 76
11.49
13,18
4.69
4.87
8.69
6. 25
2,60
3.91
7. 37

5. 18
8.29
11.49
10.25
17.01
6.54
12.23
8.94
12.52
0.71
13.10

4.85
2.36
5.82
0.91
9.42

6.42
7.56
13.55
28.33
4. 12
7.45
7, 23
3.81
2.69
5.37
19.00
1.45
1.93
9. 15
6. 11

15.66
11.25
7.47
9.6 3
7.65

24.37
6.6 0
2.85
20. 18
9.55

6. 36
7.90
14.25
8.58
4.63

8. 16
27.94
5.94
5.26
4.29

15.88
32.58
21.57
9.34
5.28
11.68
3,4 2
19. 22
26.96
7.60

10.93

8.59
12.08
12.44
4.63
13,08

46. 18
12.97
9.4 4
33.03
7,51

13.75
10.85
19.09
28.1 5
26.1 2
6,'1l
8.71
15,30
14.5 1
10.09

16.60
14.86
3.02
21.63
8.69
12.66
6.39
6.3 1
6.61
7.29
10.94
6. 16
9. 30
22.81
27.51
11.86
13.99
13.98
1.90
6.73
9.37
11.64
10.01
16.20
11.27
21.94
4.64
19.31
11.29
13.'17
5,86

28.93
4.80
47.1 8
13.33
11.01
24.23
4.24
32.65
2.36
3.57
4. 38
9.6 9
28.1 1
49.00
9.25

26. 55
6.9 6
4.66
2.77
8.57

40 ,02
13.29
17.68
9.46
9.02

14.88
5.56
7.42
11.48
15.64
44.31
21,52
13.52
11.06
53.60
12.77
8.35
8.81
39. 67
6.20

11.66
31. 19
22.82
46.69
19.32
14,78
10.24
7.52
9.10
22.09

29.09

169.38
70,44
265.44
102,92
107.16
184.04
161.29
191.55
141.25
114.20
114.86
133.01
163.36
202.88
212.26
185.65
138.35
111.05
142.63
146.08

260. 24
206.62
180. 18
166.81
142.00

228.64
227,4 1
137.24
131.4 9
110. 37
186.80
151.96
188.65
133.38
249.97

125.81
184.79
128.47
189. 68
154.39
188.19
196.71
255.74
248. 85
247.64
178.08
121.82
152.79
165.05
129.85
174. 56

Total 349.20 317.41 346.94 292.52 210.79 153.72 209.79 231.38 139.40 181.53 254.96 374. 20 3061. 24 Tota l 722 .73 816. 18 978. 54 1127.77 858.93 5'10.72 800 .37 870.09 482 .22 584.02 797.6 01 000. 41 9573.68

M(>3.n 4.59
Max. 16.52
Min. 0.40

4. 18
15.15
O.H

4. 57
27,34
0.94

3.85
12.64
1.12

2.77
9.83
0.'16

2.02
5,23
6.51

2,76
7.44
0.32

3.04
10.29
0. 82

1.83
7.03
0.26

2.39
7.96
0.24

3.3 5
12.98
0. 04

4.92
16. 33
0.30

40,28
80. 14
21.78

Mean
Max.
Min.

12.91 14.57 17.47
35.06 47.97 100.61l
0.07 1.64 2.17

20.14 15.34 10. 19 14.29 15.54 8.46 10.2 5 13,99
53.40 41 .20 30.25 48.62 56. 16 29. 55 32.58 46.18
7.84 1,89 3.02 2.82 2.8 5 0.1'7 0.91 3.02

17. 55
53.80
2.36

170.96
307.79
70.44

Station No. 192.1-PUU KAPU Stallon No. 194.0 - ALAKAHI LOWER

148.44
105.58
153.0 1
239.59
U 5.51
137.40
... .09
180.68
73. 31
78.82

123.57
111.35
145.20
105. 16
86.03

83.66
97.45
120.94
164.52
162.56
135. 35
102.46
80.99
105. 39
101.79

171. 31
130. 19
107.80

90.47
153.3{j
156.50
90, 13
86.83
64.7 6
135.77
105.3 1
117.24
86.33
153.84
18.82
121.23
76.46
116.25
97.68

112.48
131.85
166.97
141.58
110.70

10.21

8.51
5.36
25,29
13.12
U.24

22.64
4.88
36.74
8.85
8.95

15.74
2.36
24.39
2.80
2.42

2.12
8.80
19.66
42.05
6. 12
22.56
4.32
3.03
2.04
6.07

28.83
9.27
8.53
4.54
4.90

9.93
3.8 5
4.84
7. 59
8. 18
36.52
19.1 3
10.75
9.25
28. 13
8.66
5.97
5.71
2'1.79
4.76
8.35
24.69
13.86
27. 10
7.12

7.86

5.69
13.'14
33.83
20.45
n .n
6.66
8. 18
7.35
2.98
8. 13

32.01
8.03
5.87
27.84
5.20

11 .41
7.4.7
15.65
26. 30
26.39
5.50
5.95
10. 13
9.45
5.B9
8.95
7.97
2. 05
12.48
4.93
7.9 9
4.73
5.21
4.30
4.71
10.20
6. 45
6.0 5
16.97
16.60
8.23
10.78
8.59
0. 72
6.3 7

4. 19
5.63
6.24
7.68
4.55

6.74
5.33
4.47
2.97
12.57
18.05

3.30
2.33
4.04
0.44
7,03

4.41
4. 95
9.03
15.61
3.12

6.09
5.24
2.77
1.92
4.59
10.7 1
1.22
1.4.9
6.86
4.64
14.09
6.5 1
4.15
5.70
4.49

19.94
4.07
1.32
10.62
5.52
5.69
4.19
8.80
4.82
3. 16

5.4 1
18.36
3.00
3.73
3.53
10.12
30.6 1
11.99
5.:.!:.!
2.04

1.53
10.42
5. 06
9.62
22.00
6.47
5.36
2.42
3.16
1.47
6.30
7.12
14.05
9,72
3.02
7.43

8.5 4
5.72
5.37
0.8 0
12.06
8.28
2.72
3.79
4.46
5.80
5.4.6
6.00
2.09
3.47
4.4.9

7.43
6. 25
4.90
4.00
3.9 1
4.62
7.8 1
6.7 0
2.54
3.1 3
4.73
3.40
1.38
2,48
·1.12

1.78
5,20
8.24
5.95
7.92

9.85
6.00
9.58
42.49
4.00
7.63
2,02
11.02
11.91
7.68

6.48
10.27
9. 32
5.57
12.13

12.12
11. 11
8. 29
6. 93
12.90
8.86
5.23
4.32
6.04
4.65

11.17
13.14
7.31
9.4.2
21.5'1

14.24
8.04
7.79
5.88
5.96
8.19
9.74
4.36
5.98
12.20
10.55
11.04
9.34
17.71
7.35

14.37
HI, I7
28.89
9.50
6.46

7.90
6.35
8.45
36.99
1.35
8.48
1.95
14.02
4.92
6. 21

12.35
5.20
10.33
5.86
4.47
7.34
10.95
10.96
4. 78
11.63
17.28
8. 14
13.54
5.34
8.02

6.15
9.28
6.99
16.82
7.84

11.23
5.49

13.65
3.69
9.89
6.52
7.54
11.19
17.86
8.08
11.64
10.75
9.68
6.M
14.12
8.1 6
22.20
4.72
5.97

16.44
8.85
15.4 5
16. '14
10. 10
10,44
5.66
10.77
5.0 0
2.38

2.39
2.37
5.99
1.91
7.67

3.66
6.66
8.20
3. 36
11.99

3.00
7.35
2.49
5.45
4.53

10.65
7.96
5.43
6.8 2
5.03

21.33
5. 12
5.36
7.73
4,93

5.02
2.72
2,45
3.67
4.37
5.67
9.83
4.82
7.97
7.82
8.61
3.72
16.46
4.1 2
4.2 1

11,33
7.62
12.98
20.5 1
4.7 9

30.65
4.24
13.74
5.84
1.53

3.62
6,20
4.70
5.03
7.05
8 .07
6.5 7
14.37
7. 16
10.14
11.47
8.1 8
6.21
19.96
7. 04

16.2J
12.37
14.66
3.93
8.28

19.2 1
10.80
8.25
6.75
4.21
4.23
11.68
6.68
6.66
9.66

3.76
10.45
10. 26
13.52
12.58
11.33
7.51
16.91
16, 19
10. 21

13.29
16.86
12.35
10.37
12.95
12.78
10.28
34.82
7,77
7. 16
7.39
9.33
19.96
10.80
15.06
8.8 4
14.53
7.57
14.55
26,39

26.35
16.72
7.97
11.25
17.11
21.91
6.45
21.20
24.40
7.96
9. 28
23.92
18.20
15.47
7. 55

11. 32
8.91
8.94
7.00
28.24
5.0<>
10.10
6.57
8.8 1
' .09
7.93
11. 32
11.94
11.22
11.92

9.95
17.53
9.49
10.69
7.78

11.65
3.35
17.01
12. 18
10.78

10.56
24.56
15.48
8.61
12.25
1.8 1
3.88
11.55
10.63
15.85

14.3 3
8.42
18.99
7.09
13.47

16.7 9
18.35
16.51
7.57
11.26
16.72
72.98
13.04
3.43
9.0 7
7.66
14.72
23.63
8. 40
2a.37

6.24
11.25
8. 72
12.83
5.73
6, 10
2.35
1:.1 .4.3
7.4.5
10.44

35.86
12.21
7.61
1.47
15.47

2.63
6.01
18,63
4.77
4.72

1.97
16.46
2.54
14.03
1.99
10.29
3.32
7.60
21.51
16.22
4.57
28.24
4.31
8.6 0
10.97

18.45
17..17
3.13
4.05
5.75

4.07
8.35
1. 12
4.87
3.49

11.23
4.27
10.49
3.90
3.59

8.5 1
11.95
7.09
0.80
22.42
16.79
11.65
2.2 1
27.71
28. 18

13.87
1.47
5.39
32. 19
6. 14
15.18
2.77
9.38
7.18
5.95

19.53
13.57
27,87
4.28
7.24
337
13.20
8.95
23.90
8.28

2.35
5.97
4.72
11.83
13.60

12.05
15.72
15. 15
17.74
3.1l1

11.93
4.90
5.57
2.54
3.54
20.60
8.51
20.85
5.95
4.53
3.96
6.46
0. 17
10.21
10.27

8.79
2.24
9.54
14.52
5.68

1910

1911
1912
1913
1914
1915

1916
1917
1918
1919
1920

192 1
1922
1923
1924
1925
1921;
1921
1928
1929
1930

1931
1932
1933
1934
1935

1936
1937
1938
1939
1940
1941
1942
1943
IIl44
1945

1946
1947
1948
1949
1950
11151
1952
1953
1954
1955
1956
1057
1958
1951l
1960

27.3 0
35. 10
39.65

62.00
58.30
48.10
56.3 0
52. 10

56.65
61.50
46.70
36.30
16.78

52.20
37.70
64.25
45.05
74.28
38.10
51.22
29. 10
54.49
44.98

55.58
47,02
64.60
51. 40
44.55

33.77
22.33
36.41
33.13
33.95-

31.60

45.60
74.28
16.78

1.00
1.00
2,00
3.00
15.00
6.0<>
3.00
3.00
2.60
6.00
2.10
1.20
3.60
0.00
15.60
7.0 0
4.47
4. 17
16.2 1
2. 36
1.97
2.3 0
17,86
3.95

4.76
13.65
5.41
13,97
2.26

2.88
3.49
1.48
6. 12
3.79

4.21

2.00
5.00
2.00
3.00
4.20
3.00
1.00
6.3 0
3.40

2.40
4.20
1.60
2.60
2.40
2.90
3.00
6.8 4
7. 58
8.86
2.48
2.79
3.28
0. 39
2.2S

2.57
2.70
1.59
4.5 4
1.84

6.04
0. 14
2.54
3.55
5. 18

1.37

0.65
0.50
4.00
4,00

2.40
3,00
1.20
2. 10
2. 20

7.40
3.00
0.80
3.40
1.50
1.20
2.10
3.00
2.45
1. 16
1.60
5.42
1.02
1.51
0.78

7.52
5.64
7,42
1.34
0.94

1.21
0.68
3.22
4.04
3.94

2.32

2.80 3.30 5.36
7.52 8.86 16.21
0.50 0.14 0.00

7.01 14.23 13.03
7.65 8.14 10. 82 204.95
6.02 18. 23 6.63 140.83
2.21 34. 44 27.22 131.87
11.46 29.35 14.1 5 307.79
14.16 15.32 14.26 154.26

0.60
1. 10
2.50
1.00
1.40
2.60
1.30
1.00
2.00
4.00
2.40
2.20
3.0<>
1.28
2.50
4.80
4.12
1.08
1.59
1.96
0,66
0.55
1.42
1.1 3

1.37
0,75
2.01
1.63
2.70

0.41
1.29
0.98
2,21
0.55

1.50

1.76
4,80
0.4 4

1.64
15.98
8.05
5.68
29,55
8.58

2.00
0.60
4.00
1.00

3.00
5.20
3.00
'.00
12.60
4.20
3.20
4.20
2.40
0.80

3.70
2.00
1.20
2.3 3
8.00
2.93
2.90
2.74
5 ,14
3. 39

6.58
7.48
11. 55
2.42
2.06

0.95
1.73
2.33
1.50
1.25

5.20

1.25
2.70
2.50
2.50

2.0 0
6.00
2.60
6. 20
4.20

5.20
4.0 0
3.20
5.40
0.80
2. 10
1.80
2.8 0
5.6 1
0.98
2.96
6.27
4. 15
3.76
2.04
3.84
1.72
11.72
1.81
2. 17

1.14
1.28
3,1 3
1.95
1.49
3, 19

1.3 5
1.30
2.10
2.00
2.00
2,20
2.00
2. 20
1.50

8. 40
1 .20
2.40
3.40
1.00
2.00
2.30
, 2,40
2.08
1,07

1.63
4.80
1.78
3.78
3.4 9

2.91
1.05
3.80
0.73
1.64

1.69
1.03
1,13
0.90
1.29

1.27

2.00
4.00
3.00
5.00
4. 10
6.20
2.20
3.20

6. 20
4.60
7.6 0
1.60
1.60
0.0 0
4.00
6.5 2
3.46
4.07
0.9 1
5.84
3.76
3.48
4.49

4, 14
1.70
4. 93
4.32
3.99

1.14
3.70
3.24
2.41
2.43
2.05

3.58 2.2 5 3.27 3.69
7.60 8.40 11.7 2 12.60
0.0 0 0.73 0,80 0.60

16.85 24.32 12.52 15.01
lO,04 8.95 8.64 0.32
8.64 12,0 1 6.32 9.20
32.47 23. 17 48.62 56. 16
6.60 15.0 7 10.7 3 6. 10

3.00
3.00
4.0 0
6.40
3.00
9.00
10.00
4.20

2.65
9. 00
6.30
5.00
4.20
2.60
2.50
5.60
2.72
15.92
3.6 2
3.81
1.06
3.83
1,65

3.24
4. 19
2.87
3.16
4.57

10.54
1.67
1.46
1.78
2.88

2.28

7.00
2.00
7.00

6.40
8.00
8.20
6.00
6.20

6.0<>
25.20
5.90
2.70
1.40
2.40
2.40
9.00
3.02
10.06
7.64
4.66
3.89
8.07
2.77

3.86
2.15
7.69
1.20
4.93

1.08
3.99
4. 58
3.04
3.92
2.71

4.02
1.64
3.14
4.19
3.73

3.13

Slati on No. 193.0 _ KAWAINUI LOWER

47.97 8.95 20.06
15.12 24.64 23.28
6.48 6.93 8,80
1.64 13.54 14.01
23.31l 11.63 :tl ,04

2.00
3.00
3.15
8.20
7.2 0
2.20
2.20
2.00
1.60
4.40
4.10
3.20
0.80

7.00
2.00
6.70
2.35
2.45
3.91
4 .63
3.41
0.£6
17.24

7.N
5.34
1.23
6.82
16.35

4.47 5.44 4.58
17.24 25,20 10.54
0.66 1.20 1.65

151.03 185.06 155.60 121.88 78.88 114.46 129.18 61.62 97 .86 115.53 187,4 3 1550.-19

16.68
1.01
3.94
26.77
7.43

1.10
4.00
6.00

6.00
8.00
8.40
10.10
8.00
4.60
1.20
1.20
0.00
1.00
10. ,0
3.80
11.60
b.20
3.91
3.10
1.27
0.26
3.97
1.BO
G.9l!
0.45
4.38
9.46
1.10

4.53
11.60
0.0<>

1932
1933
1934
1935
1936
1931
1938
1939
1940
1941
1942
1943
19H
1945

1946
len
IH8
1949
1950
1951
1952
19i3

1%5
195r,
1':151
19j1l
1959
1960

1910

1911
1912
1913
1914
1915

2.64
1.69
6.18
1.44
3.50
2.37

TOlal 153.9 1

1961
1962
1963
1964
1965

196B

Selected Rainfall Records 73



JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN, JAN. FEB. MAR. APR, MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. An

Total 506.34 536 .02 654.06 116 .83 503. 42 356. 19 491.78 523.6 1 296.8 3 361.1'1 523.96 660.43 6079. 2'9

12.34 13.53 9.68 6.85 9.46 10.07 5.60 6.82 9.89 12.46 116.91
1'2.98 34.82 30.65 21.33 36.99 42.4 9 22.00 30.61 33.83 42.05 239.59
1.81 5.00 1.53 1.91 1.95 2.02 0.80 0.44 0.72 2.04 51.4.6

Stalion No. 195.0- KOIAWE UPPER

Tota l 484.36 540.72 628.68 722.38 525.33 358.62 516.4 3 563.67 285.90 360.97 507.4.7 646. 15 6131)

14.73 8.77 lClU
2.09 5.83 1U
14.18 4.62 91.:
8. 73 7.62 lID
11.67 14.24 BU
2.94 15.92 1¢L:

6. 15
1.38
10.90
18.32
7.87
6.52

2.41
4.58
4.29
8.1'3
0.51

7.92

4. 62 2.73 3.37
2.46 4.87 7.4 5
1.28 4.67 7.0 1
5.15 8.67 7,4 5
4.56 6.76 2.95
4. 30 11.95 15.78

9.38 6.4 0 9.22 10.07 5.02 6.3 3 8.90 11.34
28.67 23.26 36.2 4 38.40 20.11 25.82 24.93 34.1'7 2LU
1. 24 1.28 1.56 1.86 0.5 1 0.30 0.98 1.67

29.74 3.75
11.10 5.5 1
8.80 13.13
7.03 18.33
7.67 4.98
8.69 3.05

3.85 21.08 2.8 1
5.23 5.62 16.55
5.28 5.35 11.86
4.73 13.48 3.77
5.94 11.58 10.37
7.90 10.01 6.24

Mean 8.65 9.66 n .aa 12.90
Max . 23.23 47. 45 69.01 35.03
Min. 0. 01 0.49 1.51 4.47

1961
1962
1963
1964.
1965

1966

69.08
51.46

6.78
5. 13

5.95 10.7'1
1.48 1.5 5

2.14
' .00

2.97
7.15

3.24 3.48 3. 11
4.16 1.95 4.03
Discontinu ed

2.43 28.14
9.3 7 5.30
8 .33 '1.29

2.98 17.09
3.08 4.26
6.63 5.40

9.55 10.11
32. 19 35.86
0.17 0.80

Mea n
Max .
Min .

1961
1962
1963

Total 379.61 308.45 502 .67 575.32 457.61 348.13 483. 33 446.61 276.24 259.1 3 383.76 424.92 4668.5 ]

10.55 8.57
22. 19 21.66
.2.05 1.14

Slalion No. 196.0 - KOIAWE LOWER

10.05
3.50
5.02
8.84
10.49
36. 15
10.94
10.01
8. 18
31.60
9.19
6.25
8. 19
30.49
5.47

10.65
29. ]2
14.25
35.64
10.69
9.65
7.43

11.23
11.14 ULI
6.40

16.80 MJ
2.86
39.28 n1i
11.06 6U
7.51 TiS
18.21 1lU
2.01 ni'
25.00
1.55 11.1
2.31 ..:

2.93 71.1
8.17 ,U
18.13 12LJ
40.36 Ie"
7.75 1""
25.27 151,-
7.81 12<>
2.83 III
2.44 n l))
5. ]0 II)l1:

32.B6 19U
9.40
11,24 126.1
6.48 Ul '
8. 131GL:l

5.10
3.7 11
13.'12
9.68
11.91

20.93
3.5 1

10.67
4.96
17.28
1.20
22.61
0.99
2.55

1.61
12.31
]2. 72
21.09
4.29

10.91
4.46
1.49
2.48
4.36
25.57
B. 18
8.63
6.02
6.3 1
6.88
5.50
4.73
<4.20
9.75

19.82
20.16
1. 10
2.64
8.49
6.05
2.3 1
9.81
32.53
7.53
6.40
21.54
4.65
9.03
7.63
16.28
29.14
27.1>4

6.76
9.07
10.83
10.31
5.89

11. 10
8.77
1.15
15.99
6.39

8.15
5.77
4.08
4.10
4.75
9.00
4.94
7.69
16.66
17.03

8.62
12.11
10. 59
0.97
4.72
6.74
10.55
8.2 6
8.69
6.69

15. 95
2. 14

5.35
7.83
11.44
18.85
10.08
4.0 1
10.05
15.98
0.99
6.82
35.85
11.04
7.14
14.69
6.06
8.33
]1.82
9.39
24. 15
18.68
2.54
3.90
6.83
6.28
9. 28
11.52
9. 31
1.60
16.9B
6.03
8.6 1
2.96
2.73
2.73
4.6 3

15.58
3.3 3
0. 39
11.1 3
4.58

3.3 1
3.41
0.84
6.70
7. 33
2.86
0.9 5
3.85
0.20
3.31
7.2 6
l.( i4
8.82
lO.76
0.80
10.00
2.45
1.1 3
0.9 1
1.31
5.55
0.44
0.65
4.55
3.56
10.0 ]
5.47
6.04
5.96
8.G6

0.67
9.92
8. 11

0.76
2.43
4.3 8
0.2 1
6. 55
5.04
4.50
10. 15
17a 34
1.93

6.04
4.19
2.18
0.79
4,97

15.25
1.22
1.35
7.53
7.00

14.63
8.29
4.27
5.99
5.44

19.25
5.46
0.97
14.48
6.55
4. 33
4.55
8.41
5.34
2.90

5.4.3
15.12
3. 17
3.32
3.4 1
13.75
21.41
21.4.9
6.0 0
2.21

7.79
1.73

8.91
4.69
3.27
14.92
5.04

4.5 1
0.54
1.53
0. 18
4.25
4.2]
12.52
6.00
1.50
3.85

6.44
4.92
7.32
0.55
6.29
5.50
1.60
3.32
3.74
4.40
3.05
3.46
0.49
1.42
3.17
5.32
2.34
3. 15
1.49
1.46

2.96
16.12
3.27

2. 14
1.77
3. 36
0.85
7. 23
7.08
14.22
9.41
2. 30
6.78

7. 12
5.18
5.48
0:19
13.43

10.09
3.39
3.56
4.0 9
6. 51

5.83
5.54
1.92
3.02
4.98

6.35
5.95
4..86
' .34
3.12

5.61
7.25
5.77
3.06
2.6 1
5.97
2.8 0
1.35
] .84
3.36

1.64
5.9 3
7. 49
7.36
11.13
2.69
5.00

8. 1..
7.38
5.3 1
3.00
3.2 3

6.02
3.72
5.30
35,54
1.19

7.43
U.85
8.97
9.49
5.86

4.55
4.12
14.08
'.04
0.97

8.08
7.99
5.2 1
5.82
5.4 7

5.60
2.2 4
1.95
1.82
1.99
9.8H
8.67
5.25
3.98
21.36

4.06
39.29
2.31
3,95
1.72
9.68
10.93
8. 43
7.1 2
8.84
11.28
5.8 1
11.89

11.21
8.9 4
9.33
7.6 2
13.80
12.40
6.78
4.67
5.37
5.36

12.42
15.70
8.82
9.21
30. 17

15.68
8.'18
8.97
5.42
6.35

8.53
10,43
4.53
6. 34
10.78

11.78
12. 10
12.75
21.33
8.63
20.03
24.32
35.75
11.12
10.31

3.10
8.66

3.62
35.46
6.94

2. 14
1,83
14.15
4.81
5.78
14.51
6.32
11.2 3
6.22
3.99
6.87
11.54
13,18
4.50
11.30

18.70
10.14
14.13
7.22
8.75

7.35
10.42
8.12
16.20
ll.42

12.87
5.41
9.63
19.84
3.90

9.89
5.94
8.32
12.0 1
19.0 1
8.80
13.19
11.57
11.95
7.71

11.42
12.86
21.02
7.59
8. 46

3.00
4.14

4.21
3.44
2.58
28.04
8.56

5.06
1.53
12.73
3.48
2.80
9.4 8
1.66
5.87
3.22
1.91

3.30
9. 11
8.05
3.80
3.67
7.08
4.2 2
4. 15
7.06
3.36
4.11
6.88

12.47
5,67

6.57
2.69
5.30
7042
0.99

1.19
0.90
4.90
1.05
5.39
5.40
3.44
4.18
2.10
7.09
1.19
2.90
0.65
2.22
3.28
7.55
3.26
2.81
2.82
216
14.73
2.78
2.08
2.03
2.62

6.85
1.97
3.72
12.37
5.68
7.58
2.23
12.00
0.86
0.75

5.09 6.33
19.54 12.43
2.45 7.60

28.66 6.14
0.65 4.8 1
18.65 12.19
4.50 3.86
1. 15 2.00
3.01 2.38
6.66 2.79
4.28 6.25
4.30 1.84
7.6 1 6. 16

6.64 3.53
5.59 5. 37
14.38 7.04
8.47 3.72
7.95 12. 00

14. 27 3.36
8. 43 8.05
5.5 1 2.26
20.14 5. 17
7.04 7.74

22.74 11.63
15.85 8.74
17.7 5 5.94
5. 25 5.77
8.10 5.73

22.1'1 23.16
11.09 5.44
7.60 5.9]
6.9 3 7.7 6
4.2 1 4.52

5.42 4.88
15.50 2.50
8.92 2.58
7.99 3.16
10. 36 4.9 7
4.29 6.41
14.31 10.00
11.96 5.48
18.81 8.85
12.18 8.9 4
16.49 11. 31
7.4.5 3.00
17.26 17.01
17.40 3.26
11.36 6.86

3.99 4. 60
5.5 1 2.87
Di scontin ued

9.72
3.27
3.69
24.6 0
3.49

22. 21
2.72
24. 10
7. 10
0.06
0.75
3.07
2.77
4.06
5.68

3.33
2.28
10.63
4.58
4.53
7.10
3.36
3.49
16.66
7. 15
13.10
B.77
l 2.82
3.07
7.72

7.75
5.3 1
6.08
3.38
2.24

Slation No. 197.0 - WAIMA LOWER

Slalion No. 199.0 - KUKUIHAELE (Hie)

9.72
11.40
6.62
6.66
16. 96
18.20
3.93
48.63

4.91

6.25
4.80
8.01
9.30
10.72

10.32
19.75
3.48
10.47
17.92

18.58
9.27
4,93
12.88
10.17
22.7 3
2.53
20.45
16. hl
8.72

6.45
13.47
11.00
6,00
5.31

5.92
5.48
11.00

1.1 3
4. 50
38.35
7. 15
6.58
7.39
7.28
22.29
11.16
14. 15

9.83
14.00
5.97
18.96
26.33

29.73
21.55
7.39
19.46
18. 10
28.50
7.38
20.26
16.86
B.35

9.42
26.25
18.08
13.32
7.05
9.71
8. 55
11.06
7.72
29.32

4.1'7
10.35
7.57
10.1 9
7. 33

10.21
13.43
11.63
17.43
21.79

28.90
11.98
10.93

6.80
5.54

5.62
0.80
17.56
8.73
13.86
11.40
26. 14
14.89
6.6 1
12.30
1.49
3.08
9.53
16. ]3
15. 11
13.97
8.75
19.46
1.5 1
10.47

17.97
21.54
21. 10
7.34
6.06

15.80
76.00
12.95
3.59
9.5 1

8.09
16.10
26.79
8.52
21.85
4.40
10.67
8.17
13.88
6.13
9.5 5
3.57
10.66
8.2 ]
17.52

3.08
17.44
10.32

7.80
8.71
2. 10
13. 18
7.63

9. 10
2.33
21. 15
10.14
13.94

15.83
21. 59
18. 17
5.56
8.6 1

4.85
3.53
6.78
13.72
12.78
6.78
8.49
7. 38
9.2 5
6.86
14.1 0
16.71
15.39
5.51
10.98

6. 18
53.00
11.61
4.41
9.63

18.19
8.30
4.59
4. 12
7.66

1.63
5. 17
23.05
2.55
2. 17

2.06
12.06
10.42
15.49
2.59
9.27
4.74
5.92
20.05
12.34
2.51
28.47
2.11
3.64
9.57
5.60
15.31
4.U1
3.50
7.28

6.50
5.68
9. 12
5.8 5
1.84

0.63
11.30

1.52
3.47
19.74
4.34
3.0 0
1.90
18.03
1.89
11.09
2.96
10.90
3.57
8.6 1
20.0 1
13.62

4.37
33.4.0
5.92
8.74
9.56
18,4 6
17.5 5
4.71
4. 10
4.53

3.93
6.3 2
7.84
5.52
3. 15
10.23
4.11
10.61
3.40
3.53
9.16
13.2 1
7.92
0.8 1
26. 16

22.64
10.20
4.58
25.71'
49.2 1

21.8 4
6.37
6.97

l iJ.? ::;
:1.07
4.58
0. 94
0.93

11.29
'2.51
2.02
22.91
5.04

17.84
2.B6
11.25
7.66
8.43

30. 46
13.03
22.8 1
2.07
8.45

2. 13
18.58
7.58
18. 17
8.2 3

1.59
2.54
3.64
7.00
5.82
5.69
15.10
13.63
15.BO
2.35

14.79
3. 10

12.85
0.42
8.29
6.81
5.63
18.02
13.52
21.37
3.34
5.99

3.43
13.79
10.86
19.4 5
6.97

3.53
5.98
6.30
12.26
13.3 1

12.83
17.64
20.1 5
17.68
4.40

16.75
6.39
5.07
3.65
3.44

19. 19
8.38
20.09
6.54
5.87

4. 53
6.72
0.04
10.23
10. 16

8.56
5.24
24.55
18.04
4.82

3.98
5.78
6. 19

Tola l 486.94 513.40 636. 18 720.64 516.4 0 n 4.96 505 .37 553.20 263.90 340.42 506.5 1 654. 24 5938'

M('a n 9.74 10.27 12.72 14.13 10.33 6.5 0 10.11 11.06 5.28 6.8 1 10.13 13.08 121•
11

Max . 24.55 .f9. :n 26.79 38.35 28.66 23. 16 35. 46 35.75 16. 12 21.49 32.53 40. 35
Min. 0.04 0.6 3 0.80 2.45 0.65 1.84 1.83 1.72 0.79 o••n 0.9 7 1.55

1913
1914
1915

19]6
1917
1918
1919
1920

1921
1922
1923
1924
1925

1926
1927
1928
1929
1930

1931
1932
1933
1934
1935

1936
1931
1938
1939
1940

194]
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960

1961
1962
1963

1911
1912
1913
1914
1915
]916
1917
1918
1919
1920
1921
1922
1023
1924
1925
1926
1927
1928
1929
1930
1931
1932
ID33
1934
1935
1936
1937
1938
1l.I39
1040

1941
m ll2
1913
19H
IP1:'

123.11
94,61
81.17
211.28
92.93

120.0 3
42.31
162. 17
59. 15
12 .49
110.65
110.48
133.75
05.74
77.76

14.9 5
92 .36
115.27
143.48
136. 37

121.91
92 .9 1
68. 08
95.90
90 ,30

170.24
128.83
103 .15
97, 77
83 .69

147.54
148.94
87.04
88 .84
61.61

122.08
88.35
122.08
19 .57
139.28
74.7 2
112.52
77 ,4B
118.88
101.46

129.03
138.32
1&5.71
167.20
157. 15

216. 82
133.06

165.84
67.6 2
183.03
79.24
91.35
134.50
ll8.80
152.38
102.72
112.46
96. 12
106.82
133.58
140.71'
174.55
131.45
111.65
108.42
121.13
119.34

190.46
166.31
125.96
138.99
114.65

200.46
202.92
114.60
141.34
75. 14
147.56
113.46

133.39
216.82
67.62

135.01

10.00
7.56
5.89
14.04
12.13
9.13
18.44
3.09
32. 55
8. ]0
6.90
13.88
1.67
21.2 1
1.82
2.33

2.0 1
8.79
17.38
33.71
6.00

18.93
4.75
2.45
2.25
5.22
30.97
6.68
8. 16
4.08
2.0'
9.4 3
3.76
4.57
7.67
8.0 J

33.59
10.49
9. 21
8.09
24.65

8.26
5.95
5.25
30.86
4.48

9.44
21.68
13.93
34..77
9.29

6. ]8
8.93
12. 17
13.66
20.03
4. 18
33.33
9.54
9.57
16.22
1.99
18.6]
3.75
3.07
2.43
9.99
15.50
30.80
7. 27

21.07
6.30
3.41
3.02
5.74

33.28
9.14
8. 46
6.42
5.66
15.92
4. 15
5. 50
14.20
8.95

30.75
15.13

7.60

5.02
12.73
18.1 3
19.95
7.62

4.00
7.04.
6.4 1
2.29
8. 51
24.39
6.93
5.29
24.93
4.88
9.42
1 .67
16.4 9
23. S1
23.17

4.80
5.72
8.30
8.42
4.98

8.74
7.59
1. 10
12.79
4.58

5.8 5
4.85
4.03
4.33
4.64

8.0 1
4.7 3
5.0J
15.47
15.99

8. 19
10.47
9.24
0.98
4.83

6.86
4.61
5.86
9,37
6.09

10.66 11.80
26.76 33.33
2.64 1.99

16.57
22.76
17. 54
13.53
5.89
9. 33
9.33
2.64
10.02
26.56
7.70
6.9 1
19.83
6.63

8.99
1.55
17.36
18. 12
21.85

8. 48
8.11
12.29
10.45
4.91
11.76
8. 13
3.04
11. 17
6.95
8.6 3
6.39
3.87
6.58
5.6 1

7.7 3
4.55

6.50
4.5 1
3.2 ]
1.49
11.14
8.73

2.5 1
2,45
B.55
0.30
6.06

4.45
4.80
9.68
16. 17
3.36

4.93
3.94
2.69
0.64
3.83
10. 11
1. 13
1.03
5.63
5.01

13. 10
5.04
3.76
4.34
4. 15

17.80
3.49
0.97
11.85
4.68

2.79
4.64
2.79
4. 57
2.78
4.77
12.32
3.00
3.69
3.07
12.69
25.82
22.48
5.29
2.04

7.20
18.76
1.35

5.87
2.63
14.9 1
14.17
4.67
2.9 1
5.89
0.6 7
6.98
5,4 1
5.76
10.58
16.00
4.05
8.09
7.05
5.40
2.68
5.99
12.39
1.96
4.2 4
6.88
3.36
12.70
7. 50
4.61
8.71
6.25
18.76
5.01
] .35
18.04
6.5 0

4.23
6.9 1

1.54

9.66
3.82
3.96
20. 11
5.29

5.31
1.83
2.05
1.1 3
6.54

6.83
13.77
8.62
2.67
6.73

7.17
4.22
4.37
0.82
11.06
6.58
2.22
3.03
3.71
5.42

4.75
6.25
1.03
2.08
4.50
5.46
5. 19
5.08
3.37
3.60

4.52
7. 07
6.65
2.28
2.60

4.38
2.77
1.00
0.83
3.22

0.92
5. 17
8. 19
7.55
10.4B

9.95
6.48
4..86
36.34
5.10
6.71
1.66
9. 10
10. 36
8.9 1
6.87
9.09
8.9 2
5.80
11.53

9.60
9.77
9. 15
6.78
10.07

8.45
4.98
3.80
5.19
2.87

11.53
13.74
8.23
8.76
24.66
14.25
5.18
7.14
4.84
5.75
5.S8
0.82
3.94
5.5 1
8.75

10.:'15
11.08
11.26
20.38
8.76

18.30
23.85
38.40
16.43
8. 89

8.32 7. 19
9.00 3.38
37.83 21.23
6.65 'l .68
10.85 7.79
3.43 3.56
11.0 1 4.03
13.80 2.26
10.56 8.53
10.20 11.06
15.66 14.09
9.'ll 11.33
8 .38 4.16
16.89 8.59
12.77 9.73
13.82 6. 18
12.23 '1.10
6. 04 1.44
16.48 17.30

12.19 10.23
6.75 4.05
7.77 8.00
6.79 6.40
6.48 {l.93

18.29 6.86
19.07 9.87
11. 16 2.75
13.09 4.43
27.75 8.4]

19.74 10.20
11.23 9.73
13.65 6.98
8.55 6. 27
8.39 5.09

10.86 1.38
11.22 6.03
Dis continued

8.2 1
6.3 7
4.37
36.24
7.28

7.74
1.56
12.67
4,24
6,42

12.78
5.44
11.27
5.95
3.79
6.63
11,57
11.85
4.32
10. 18

15.50
7.22
12.71
5.08
8.41

6. 17
9.90
6.22
14.79
9.42

11.24
5.98
9. B3
16.57
3.5 5

9.57
5.97
7.76
10.8 1
17.2 3

8. 16
11.00
10.26
11. 11
7.24

10.55
10.91
20.26
6.95
7. 53

17.26
6.82
7.41
is.se
9.45

9.86
4.1 3
9. 31
4.29
1.82

2.55
2.55
5.11
1.82
1.08

3.37
5.60
7.67
3.28
9.87
2.57
6.26
2.32
5.42
5.6 1
10.39
&.40
5.65
5.46
4.61

23.26
5.07
5.11
8.19
4.55

5.32
2. 14
2. 31
3. 12
3.9 1

5.35
9.72
5.15
8. 15
9.77

9.32
2. 18
20.55
3.84
6. 14,

9.56 9.93
13.50 5.0B
20.55 37. 19
13.30 15. 17

18.94 13.91
7.87 2.99
12.75 16.69
6.59 8.44
3.95 8.40
4.75 16.47
3.69 7.8 0
9. 17 16.73
2.6 1 9.06
12.84 6.89
3.34 11.35
7.3 4 16.03
9.90 13.45
5.33 5.29
16.69 16.47

5.36 13,16
11.38 11.33
3.71 19.93
7.77 6.82
7. 99 15,01

10.32 9.21
10.43 15.00
7.98 9.05
9.37 20.5 3
6, 11 14.31

26.53 19.90
7.6 2 6.42
9.97 14.21
15.69 25.6 1
4.92 5.32
8. 17 13.48
4.92 14.78
4.22 11.80

10.93
6.60
6.58
21.54
3.99

28.67
3.15
]3.74
' .35
1.24

3.37
6.23
4.62
4.56
6.42
7.31
7.15
12.99
6.97
7.10

10.52
6.30
4.87
17:n
6. 19

18.18
13.99
14.88
4.40
7.68

10.86
10.11
7.40
6.85
4.10

4.52
11.74
7.5 1
5.19
8.81

3.56
11.29
9.68
13.52
11.82
13. 89
8.33
W.OO
17.19
11.06

10.21
10. 10
17.32
8.48

32.'8
6.34
18.53
4.85
2.33
3.47
8.08
8. 48
5.56
12.35
12.4 5
6.29
13.83
7.83
] 2.18

10.54
11.75
8.97
30.44
8.08
23.9 5
17,13
19.23
7.88
11.64

26.15
18.46
11.84
12. 11
5.46

5.86
16.26
10.76

10. 54
18.44
6.77
8.93
14. 11
11.63
7.69
35.03
6.26
5.92
7.30
8.34
19.93
10. 11
1:.l. 76

9. 16
14.47
7.29
15.31
22.33

26.03
15.53
5.97
16.51
16.86
22.14
6. 13
21.48
14.81
6.75

8.55
22.39
18.83
13.90
6.15

11.20
7.16
9.30
7.09
26.35

4.47
9.5 1
6.37
8.46
8.48

10.42
11.93
11.83
16.78
26.45

15.55 12.37 9.4 1 13.06 12,41 7.67
36.32 32.48 26.53 37. 19 37.8 3 21.23
7. 18 2.33 3.34 2.99 3.43 1.44

1 .36
14. 32
4.61
9.46
5. 16
8 ,46
2. 19
14.90
7.71
11.96

10.14
24.93
13.89
7.32
11.00
1.5 1
3.00
7.9 1
12. 14
14.19
12.64
6.86
15.92
6. 18
8.97

16.37
18. 15
15. 12
6.34
'1.44

15.18
69.0 1
11.72
3.08
9.70

H.38
14.18
24. 15
7.86
20.45

5.4 9
10.73
8.62
12.59
5.60
(J.8l
2.85
10.42
7.4 5
16.54

21.61· 22.61
7.60

8.00 13.48
6.82 13.1'1
14.58 19.1 3
6.62 12.49
11.54 26.38
9.12 8.1'4
11.03 9.14
7.7 0 10.1 2
11.11 9.93
15.61 20.68
1.38 10.35
13.52 17.53

2.80 10.63
5.02 13.29
10.29 8.53
13.69 14.1 3
13.60 24..58

8.99 20.17
7.67 14.50
16. 07 11.46
6.10 16.2 1
10.91 25.61

20.16 23.96
20. 39 9.1'1
16.34 22.14
7.44 19.21
8. 37 8.96

19.51 is.n
79. 08 36.32
14.36 18.30
2.10 20. 38
12.48 7.20

11.24 13. 1>4
15.13 7.18
22.43 10.61

13.96
19.08
2.70

20.43
10.66
• ••4
0.99
11.8 2
2.22
5.00
15.92
1.11
3.18
2.02
14.80
1.61
11.51
2. 15
10.53
4.20
7. 60
17.02
13.00

3.84
26.77
4.10
8. 05
9. 74

14.85
16.17
3. 13
3.90
5.00
3. 18
7.84
6,8'1
5,47
3.21

B.36
3.71
JO.34
3.52
3.31

7.63
11.56
7.58
0.49
23.99
20.93
11.07
4.56
23.53
47. 45

14.91

1.14
13.58

2.8 2
' .84
11.57
3.69
3.B'
2.6 0
14.88
2.56
11.8 3
3.3 3
9.80
4.03
7.08
11.7 9
12.01
5,71
21.66
5.28
8.78
11.26

9.5'
17.75
4.87
5.53
5.34
4.65
12.78
7.85
5.88
2.0 3

14.42
4.75
12.07

2.05

11.65
1.26
4.45
17.89
4.65

14. 50
2.32
6.94
6.01
5.23

16.07
11.93
22.94
3.02
5.73

3.3 1
11.98
9.68
18.92
6.57

1.88
5.11
3.58
11.74
11.02

11. 85
16.79
14.39
16.02
2.86

13.48
5.41
,4.89
2.72
3.0 1

19.94
6.64
19.60
5.46
4.45

3.9 1
6.12
0.0 1
1.82
10.20

8.78
3.86
23.23
11.45
5. 19

1S.46
6. 3 1
14.7 5
3.26
9. 98
8.90
7. 00
19. 74
11.51
22.01
3.81
6.77

3.74
10.23
1:1.91
17.6 3
10.13

3. 16
6. 19
7.2 9
11.47
12.98

9.B3
22, 19
15.73
19.21
4.84

14.36
5.7 3
6.66
5.33
3. 19

19.80
6.00
19.52

1910

1911
1912
1913
1914
1915

1916
1917
1918
1919
1920

1921
1922
1923
19414
1925

1926
1921
1928
1929
1930

1931
1932
1933
1934
1935
1936
1937
]938
1939
1940

1941
1942
1943
1944
1945

1946
1947
1948
1949
1950
1951
1952
1953
19M
1955

1956
1957
1958
1959
1960

Mean
Max.
MIn.

1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930

1931
1932
1933
1934
1935

1936
1937
1938
1939
1940

1941
1942
1943
1944
1945

1946
19-47
1948
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JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

Total 434.57 441.39 549.29 557.72 370. 11 196.38 307.51 355.22 206. 11 287.58 477,72 528,04 4711. 37

Tolal 276.51 235.21 327.84 342.60 225.19 141.10 209.03 196.68 133.63 152.37 245.40 319.25 2115.93

Stati on No. 206.0 - KUKUIHAELE MILL

Station No. 200.0 - PUU ALALA

63.03
135.B3
17.49

73.45
75.46
224.88
112.01
144.83
30. 92
161. 16
50..81
53..36
133.69
126.68
173. 12
104,74
93.3 4
75.46
92.84
118.91
147.1 8
147. 71

105.81
81.74
60. 12
91.11
84.79

164.38
129. 10
99.67
79.77
76.66
98,99
109,45
62.3 8
67,51
53,87
87,91
72.74

42.05
59.11
52.04
82.96
83.70

64.84
60.47
31.52
60.27
58.03
101.42
76.27
55.06
52.45
58.3 6

74.74
80. 76
46.4 1
34.01
39.32

55.94
45.85
65.34
36.09
70.04

45.09
56.45
36. 17
62.4 1
43.9 0
62.66
78.80
71. 50
48. 53
54.84

45.17
25.5 1
45.65
62.35
54.20
55.57

15. 09 3.36
25.78 16.95
37.4 1 B.75
10.79 14.44
6.55 39. 00
8.3 5 1.74
7.82 34.73
0.80 10.84
7.44 6.71

46.68 20.38
10.89 1.64
1.71 31.44
31.71 1.90
5.08 2.37
10.88 2. 33
8..88 10. 12
16.8 0 19.35
17.6 1 39.50
19.30 5.3 1

2.79 23.07
4.6B 3. 20
12.24 2.60
9. 13 2.66
5..67 5.88

11.63 38.85
9.24 7.08
1. 16 8.79
11..26 5. 53
6.46 4.80
4.85 7.09
4,24 3.50
2.68 4.4 3
2.63 6.38
5.04 10.85
7. 39 31.13
5.33 12.62

4.65 1.21
7.3 7 8.74
6. 10 7.93
14, 12 15.34
15.29 3.94
2.5 4 8.07
3.12 3.23
5.0 4 0.84
4.32 2.69
7.55 3.23

6.0 0 19.86
4.06 4.08
1.06 4. 21
8.58 2.6 5
6.90 4.34

5.51 6. 40
2. 17 4.29
1.94 4.2 1
1.5 6 3.00
3.16 8. 11

8.21 15.79
3.01 7.95
6.83 8. 21
6.06 5.58
15..51 22. 54

5.94 3.82
5.47 2.69
5.02 3.96
0.74 22.22
2.50 1,4.5

2.11 2.35
6.2B 16,14
4.64 9.09
3.84 11.01
5.5 1 2.96
6.06 2.37
0.97 2,95
6.26 1.54
7.19 8,00
6.'15 4,88

3. 29 5.54

6.06 12.9 2 10, 15 108. 18
6. U; 1.63 5,401
1.9 2 1.92 7. 12 39.83
1.09 0.68 3,25 40.0B
2.4 9 10.78 17.24 62.03
4.45 9,29 0,59 65.46

3.6 9 1.60 5.5 3 71.36
0.92 6.51 4.60 34.84
2.35 l .9fi 0,42 63.9,1
0.5 0 4. 10 0.30 45.48
5. 17 7.13 7,61 58,00

4.1 1 6.32 7.07
19.11 27.20 22,54.
0.09 0.74 0.3 2

4.99 11.22 12.49 101.82
16.56 48.68 39.50 224.88
0,0 0 0.80 1.74 30.92

3.91 5.48
3.39 1.33
5.20 0.88
0.17 0.50
5.29 1.50

6,60 5. 14
1.68 0.27
2.50 0.49
4.18 5.36
3,73 4.39
2.72 8.86
2.45 3.93
0. 38 5.16
1.25 3.27
1.93 4.7 5

3.77 14.56
1, 17 3.60
2.72 0.09
a ,B6 7,13
0.88 4.42

1.82 0.90
0.86 2.77
3.73 8.25
1.21 2.75
1. 14 1.84

2.43 1.99
0.97 10.64
0.33 1.96
1.74 1.74
1.09 2.12

0.54. 5.0 1
2.85 19. 11
2.30 10.14
1.45 1.96
2.32 0.7 0

0.40 2.20
1,40 1.03
4.36 2.43
3. 17 12.32
0.33 3.83
3.86 3.02

1.99
3, 13
2,00
0.38
0,36
4.02

l.02
1.53
1.85
1.3:.!
0,77

2.92
12.54
0. 11

4.35
19.43
0. 18

1.85 2.23 3.72
4,28 2.81 0.59
40.87 19.43 13.4 1
1,91 4.7 6 9.41

5.61 3.59 0. 25
0.39 0.93 0.68
9,36 1,13 4.89
:>.27 0.23 0.00
4.00 4. 28 3.31
7. 16 5.23 7.03
6.26 15.95 3.22
13.53 7,6 5 11.00
4. 16 2.00 16.56
11.17 5.51 1.39
8.26 5.07 7.99
9.51 4. 62 3.83
5. 37 4,70 0.56
5.35 0,18 1. 16
12.68 11.03 1.91

5.48 7.02 6.65
3. 35 2.25 0.65
2.06 4..32 1.62
2.73 4. 08 6.43
3.04 3,00 4.40
11.3 1 4,27 11.89
14.6 0 5.40 4.65
5.56 0.4 0 4.72
5.46 1.82 5.55
22.35 2,37 4. 14

7.91 3.96 11.4 5
6.94 3.77 3,96
4.63 1. 36 1.44
4.74 2.83 11.35
3.51 1.93 4.44
1.7 2 3.3 5 1.83
5.21 3. 05 3,48
Disconti nued

2.5 3 4.68
5.69 4,47
7.25 2.63
2.49 3.63
4.40 4,75

5.56 4.2 1
2.B3 1.96
3.01 1.24
4.14 1.41
2.5 3 1.69

2.75 9.05
4.71 6,76
2.54 3. 18
6.35 2,32
2.71 11.57

4.08 6.59
2.31 6.53
4.54 3.05
4.86 2,26
0.70 2.45

3.43 0.65
1.50 2.90
4.25 0,69
2.48 1.38
4.72 2.09

3.83 5,02
5.19 3,02
2.24 3.46
6,28 5,98
2,54 2.96

3.16 10,28
3,13 11,27
9,08 8.38
2,22 3,08
1.72 1.48
1,61 1.04
0,90 1.76
2.64 1.47
2,65 3,48
2.80 1.20
4,04 5.95

4, 12 4.78
16,42 24.45
0.65 0.30

6.77 7.45
37.03 40.87
0.86 0.39

4.55
1.84
2,16
1,54
5,98
1,45
3,18
0.49
1,44
3.04

7.64
3.00
1.34
0,81
1.69
9,32
1.52
1,20
0.85
2.40

1.25
0,86
0,18
0.50
0. B7
1,18
1.93
0,70
2,02
2.26
3,95
0.9 3
3,34
0.28
1.78

2.00
1.01
1.62
1.69
1.07
2.62

2.52
12.44
0. 18

4.27
14.65
0,65

2.82 2.66
3.02 2.42
10.11 37.03
10.45 10. 15

7.25 7.00
1.06 0.96
9.51 10.15
1.02 1.47
0,77 1.24

1.37 13.17
2.95 4. 25
6, 31 10.89
1.50 6.45
5.58 4.60
3.24 4.75
2.75 11.84
7.45 11.00
2.60 0.86
12.16 9.02

1. 55 10.93
4.2 5 6.10
0.72 6.83
2.94 3.82
3.08 6.00

9.95 3.97
6.71 6.42
4.68 3.46
2.99 10.05
2.31 6.95
14.6:> 4.50
2.47 3.15
2.20 5.05
1.54 7.81
2.02 1.22

1..51 5.72
1.68 2.3 7
0.65 6.09

2.BO 10.65 16.40 11,24
1.91 0.35 2,76 8,87
2,76 0,48 2,20 4, 32
2.02 1,79 2.84 0,60
0.40 0,47 3. 53 4,15
2,36 1.09 3.38 6.37

8. 11 5.03 5.40 5.£.5
1.50 0,61 1.84 5.90
2.92 3.2!! 3,91 2.26
2.00 2,DG 4.08 3,33
1. 7!! 2.43 1.80 3.14

1.35
1.62
6.04
3.02
3.35
B.37
3.06
3.35
12.44
4.83

7.60
6. 23
6.14
1.16
4.06

5.92
3.05
2.08
2.2 1
1.07

1.58
7.20
2.44
2.61
1.00

1.10
6.32
4.15
9.26
3.89

3.67
2.42
5,29
4.53
5,81

1.13
1.03
6,76
7.22
1.20
0.77

3,29
6. 20
21.76
2.96

32.31
0.87
ir.ea
2.33
0.46
1.21
3.01
3.66
4.77
1.33
4.44
1.93
15.57
6.7 5
7.89

11.22
4.61
4.4 9
14.69
5.95

18. 39
13.77
14.63
2.49
8..16

12. 15
7.04
2.72
2.35
5.26
4.29
9.58
4.62

7,29 4.32
29,29 16.64
0,26 0.06

Station No. 214.0 - HAINA

12.09 7.87
30.43 32.31
2.84 0.46

11.36
5.68
9. 94
11.28

14.15
3.4 1
23.35
2,84
7. 12

4.71
4.65
21.27
12.27
20.87
11.08
13.47
4.75
19.11
30.43

20.41
10.25
5.24
17.20
11,68

26.80
4.85
22. 12
13.68
6. 13

3.84
11.05
13.51
13.06
5.69

7.43
8,92
1.76

Station No. 207.0 - AHUALOA HOMESTEADS

2.78 6.64
2.04 10.66
3,84 2.44
9.22 7.57
7.56 17.55

5.38 14.0 1
6.36 8.47
4.92 4.56
8.72 9.71
7. 10 6.53

10.98 16.06
12.23 1.58
8.76 13.29
3.91 9.86
7.25 5.14

4.34 3.59
38.21 10.56
8.86 8.94
2.65 3.91
10.17 3.75

7.28 3.56
7.66 2.97
12.30 3.82
4.87 3.34
6.32 10.86

4.28 1.64
7.9 1 3.67
4.61 4.12
5. 10 3.37
3.86 3.30

14.50
1.95 6.60
6.63 1,43
1.18 6.07
9.98 6,18

0.24 19.93
9.38 0,67
6.67 4.87
4.30 2.12
9. 21 5.52
5.89 6,33

10.90 14,90
3.72 1.98
1.29 5.5 1
16.86 6.55
3.19 13.81
7..65 2.10
19.66 15.89
7.65 7.'16
2.2 1 10.26
1.21 13..65
22.52 33.87
4.82 15.91
10.81 6.75
3. 12 15.60
10.02 2. 13
4.23 2.76
8.37 10.49
18.40 11.51
12.33 19.71

4.03 10. 13
32,28 7.45
1.31 15.23
8.1:12 8. 23
13.84 8.08

4.22 14.05
18.59 18.08
3.65 13.50
2,70 3.63
5.88 6.29

4.32 9.77
7.94 51.35
s.se 10.10
7.18 3.35
1.53 9.71
2.93 6. 86
4.43 10.46
7.80 19.19

1.31 2.96
8.48 3.54
4.12 3.45
10.70 14.66
6.41 7.62
1.35 2.1 6
3.35 22.96
3.84 1.24
5.09 2.75
4.19 9.0 2

5.00 2.90
13.81 13.43
6.89 2. 11
9.49 2.6 0
1.54 6.48
6.55 4.11
2.21 5.14
2.92 5.86
0.93 3.77
0.6£ 1.55

9.90 1.37
3.44 4.7 1
9.60 5.04
1.99 1.32
2.04 1.11

4.91 8.75
4.32 4.32
0.02 5.6 0
2.53 1.43
5.06 12.87

4.26 12.83
2.76 5.36
1.67 3.51
1.83 5.08
3,62 12.78

1.06 7.13
1.53 2.88
4.5 0 2.53
3.73 6.4B
7.36 7.97
5.64 8.62

1.27
2.03
19.37
12.45
12,1 2
2.78
6.99
10.30
5. ':16

9.89
17.27
28.73
5.80
10.1 2

5.27
18.88
14.50
24. 15
5.94

2.53
2.67
3.46
10.38
8. 17

9,05
19.71
17,00
14.61
0.82

14, 50
4 ,04
3.30
3,89
2,67

13.75
5.61
15.68

Mean 5.60 5.88 8. 09
Max. 20.93 22.96 42.61
Min. 0.02 0.40 0. 24

Total 440.64 446.9 4 606.76 546,68 323, 72 191.79 309.00 353.00 218.94 312.49 480.12 537.68 4664. 12

1890 10.66 10.69 11.43 3.19

1691 16.89 4.56 8.63
1892 8,4 1 1.0 1 7. 54 0.15
1893 8.16 6.26 7.88 4.93
1894 1.51 8.04 11.32 2.58
1895 2.96 6.04 8.38 16.53

1896 9.58 14.27 8.87 2.61
1807 2.36 4.36 1.53 3.16
IB98 16.24 3.56 12.79 5.39
1899 0.43 0.65 12,40 4.30
1900 3.73 9.00 2.99 5,84

1926
1927
192A
1929
1930
1931
1932
1933
1934
1935

1936
1937
1938
1939
1940

1941
1942
1943
1944
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
1962
1963
1964
1965
1966

Mean 9,87 8.41 12.07
Max. 28,7 3 32,28 51.35
Min. 0,82 1.21 1.98

1912
1913
1914
1915

1916
1917
1918
1919
1920

1921
1922
1923
1924
1925

1926
1927
1928
1929
1930

1931
1932
1933
1934
1935

1936
1937
1938
1939
1940

1941
1942
1943
1944
1945

1948
1947
1948

'r ctat 365.26 311,03 446.62 447.36 291.33 157.82 250.35 268. 19 156. 51 179.56 403.99 449. 52 3665,5 5

102.99
50.47
111.27
43. 27
48.27
71. 29
69.64
104.43
81.25
81.15
7B.46
91.14
120. 37
140.01
152.67
121.00
87.55
63.00
72.45
74.25

134.04
92.34
72.22
71. 12
59.3 9

94.85
101.95
64. 10
62. 13
41.70

91.03
66.0 7

84.13
212.99
35.14

72.74
61.69
89.64
51.05
97.61

56.24
61.04
50.36
81.27
51.65

81.47
105.95
100.44
72.58
65.30
58. 10
35. 14
59.98
73. 54
63.74

79.54

45. 30
43.88
68.95
'13.9 1

72 .49
35.59
67.54
52..90
62.95

55.8 1
135.83
75.04
86.88
82.58

66.59
78. 11
82.20
79.28
B7.41

100.05

50.3 3
131.72
51.65
70.54
17.49
121.16
34.69
43.:.!O
100.19
63.06
94.68
50.39
45,82

9,43
29,75
0.99

18.8 3
10.B7
8.05
6. 19
28. 23
4.85
3.35
6.46
24.06
2.34
5,66
21.90
11.5 1
10.87
3.96

3,02
5.86
2,49
7.27
6,23

9.70

5.65
7.82
3.52
14.38
0,32

7,14
3.24
7.76
0.35
8.52

6.43
17.9 2
2.40
2.7 2
5.31
12.54
3.4 6
16.47
9.25
15. 14

5.7 8
3.26
13.4 3
7.19
4.57

12.04
1.1 9
14.22
6.9 7
4.4 6

16.71
0.9 0
18. 57
0.72
0.4 2

7.53 6.65

6.6 9 29.48
4,76 3.53
4. 02 24,93
1,56 6,61
4.90 6,47

19.24 11.04
5.54 2.23
4,19 15.9 1
19.94 2.85
5,15 2,92
9.69 2,89
6.97 10.31
17.75 17.02
17.10 33.93
24.07 7.20
5.31 21.3 3
6.05 3.74
10. 15 2.0 3
6.23 1.7 1
4. 12 3.79
8.42 25, 04
4.34 5.46
1.67 5.31
7.74 4. 09
3.98 3.8 2

5.32 7.53
4.55 2.74
2.38 2.29
2.40 0.45
2.58 5,71

7. 21 23.93
3.25 9.41

1.97
1.47
1. 10
15,53
8,70

1.97
7.99
3.08
5,25
6.10
7.74
9.15
13.25
6.99
6.95
7.91
5.08
6.97
3.65
7.31

5.63
9.00
9.29
13.27
6.9B

2.79
5.74
8.6B
0.93
5.28

27.20
9.0 2
6.00
7. 79
3. 10

8.47
3,32
8.17
11.27
17,51

7,4 2
8.31
6.7 5
0,51
3,71

2.0 4
9. 45
3.50
7.2 4
7.29

8.23
1.24
5.03
8.30
10,12

3.36

1,93
4.02
10.70
4. 12
1.97
3.19
12.81
2.26
1.66
2,21

5.56
23.90
12.72
3.67
1.57

3.05
1,47
4.10
14,96
3.14

4.77

7.27
2.82
1,02
2.92
4.54

5.5 1
1.05
2.19
10.29
6.13

2.72
5.49
5.94
1.83
5.18

0.79
7.5 2
4.2 6
3.27
6.01

3.2 4
3.21
0.81
4.96
6.02
2.96
0.4 3
1.61
0. 11
2.41

5.68
1.6 2
6.81
6.94
0.4 5

3,20
2.03
6,64
2.27
1,63

3.23
1.64
0.B6
1.64
1.45

0 .96
3,35
3.59
2.9 3
3,75

0.86
2. 19
6.51
5.02
0.52
5,83

4.05 4.62 7.44 9.67 84.81
13. 35 14.60 24.0 7 33.93 152.61
0.62 0.29 1.56 1.71 41.70

2.35
8.90
2.31

2.91
0. 11
0.8B
0.19
3.14

2.41
8.90
4.0B
2.20
2.44

3.68 5.14 8,5 3
14,92 23.90 35,85
0,18 0. 20 0.51

5.60
2. 17
0,58
1.14
4,8 1

1.44
1.69
2,49
2,07
0.55

0.45
5. 12
2.99
6.88
12,54

2.82
a.04
0.00
3.26
1.96

9.53

1.65 3.58 6.51

3.95 2.98 2. 18
1. 24 1.90 1. 12
5.60 2.32 3.0 5
6.11 0.75 0.29
3.71 4.05 4.13
4.06 3,69 2.69
4.76 8,31 2.42
7.68 5,50 7.21
4.67 2.07 l4.60
9.14 5.82 2.72
7.90 6.53 7.94
7.85 5.21 4.98
8.65 5.73 3.23
5.78 0.72 1.46
9.75 13.35 5.40

8.49 7.67 8.80
5.09 2.93 1.47
3.41 3.97 2. 17
3.45 3, 19 5.74
3.39 3.24 6.3 7
8.28 3.97 10.03
12.02 4.69 4.3 0
4.95 0.65 2.67
5.86 2.32 4.9 5
14.36 3.21 3.20

7.68 4.84 10.76
6.B4 3.95 3.55
5.64 3,20 1.01
3. 10 2.63 7.84
3.52 ' 2. 15 3.67

5.40 3.71 2.29
4.50 4.80 3.62
Discontin ued

1.63
4.19
1.53
2.41
4.11

5.31
5.61
5.49
9,17
4.66
11.30
14. 17
10.31
6.67
2.63
1.15
1.96
2.67
5.60
1.56

8,39

4,70
1.00
6.78
8.68

4.22
7,15
2.36
4.54
3.40
1.52
11.15
3.06
3.30
6.99

9.2 1
15.70
7.81
1.70
5.25
8.2 1

4.12
24.45
0.67

4.39
0..30
5.27
6.91
3.85

3.54
1.50
10.23
4.83
6.74

4.85
2,06
4.61
4. 16
6.47

3.95
8. 17
4.40
6.55
3.60
5.48
4.21
16.78
3.04
2.9 1

1.92
1.66
3.49
3.34
3.62

4.4 1

2.49
4.01
4. 17
3.8 2

7.97
2.51
5.07
6.39
2.75

0.65
2.22
7.90
10.21
7.24
7.6 4
6..91
10.7 5
6.88
6.89

4.35
2.36
2.0 1
16.4 2
3.33

2.45
0.67
7.41
1.73
2.07

5.25
0,66
3.70
2.32
1.4 1

1..93
1.45
0.58
0.82
1.90
2.0 7
3.66
1.21
3..13
4.01

6.80
1..23
5..96
0.77
2,5 2

3.46
0.8 2
2.75
2.56
1.81

4. 15

0.96
0.8 2
2.36
1.65
3.38

7.34
0.71
3.54
3.20
2.9 0

0.66
6.86
1,35
1.87
4.1 3

1.69
2.34
3.83
2.29
7.96

7.09
2.62
2.41
7.59
2.68
3.49
0.78
7 ,40
0.35
0,84

0.73
0,52
3,07
1.07
3,Il3

5.6 1

5.8 2 4.71
4,47 0.77
5.97 6.66
1.82 3.33
1..20 2.36

1.99 5.67
1.75 3.83
3.65 6.61
1.34 5.27
6..16 5.36
3.3 0 9.95
4.68 10.77
7.83 11.42
3.68 3.94
11. 13 10.86

3. 19 11.24
7.49 8.70
1..65 9.39
3.47 3.30
3..80 6.2 0

6.4 3 4.86
5.23 6..03
4. 11 3.77
3.25 9.26
3. 11 5.32

12.92 6.4 1
2.12 3.42
3.83 4.62
5.39 10.38
2.58 2.24
3.06 6.6 0
2.39 4..00
1.29 6. 17

4.28 6, 15 5.96
12.92 11.42 14.36
1.20 0.77 1.24

16.78
4.57
6.85
3.55
0.97

1.16
2.89
2.89
3.00
7.04
7.99
4.99
11.86
7. 15
7.19

13.10
7.55
4.02
12.41
5.14
14.23
9,11
9.36
2.25
5.35
14.57
6 .9 9
6.69
4. 03
3.53

3.93
9. 14
4.9 1

6,82
16.78
0.97

2.94
9.5 3
3.26
3.86
2.23

2.92
8.53
6.45
14.65
6.23

6.03
4.73
9.44
7.23
5,26

2.49
1.12
10.77
8.89
1.60

1.32

2.77
3.88
1.26
3.33

1.90
1.78
4.93
1.9 5
8.00
0.40
16.24
0.84
3.28
8.28
6,57
2,80
4, 10
4.47
7,02

9. 10
3,09
3.58
16.84
1.67

12.14
0.53
13.68
3.51
0.06

0. 3H
2.42
2.04
2.0 1
a.66

7.59
12.31
19,74
4.55
4. 38
4,21
4,47
12,01
9.26
15,48

9.16
14.32
6,58
13,69
23.32
22,7 3
11.63
5,12
13.35
11.66
16. 16
5.24
14,61
12.37
4,81

4.87
13,81
12.04
7.51
6,82

5.92
5.42
7.46

4, 79
5.42
6.46
4. 93
15.68

2.38
5.27
5.45
6,20
4.53
13,41
9. 11
4.81
10,48
9,20

19. 15
0,98
7,75
2.09
5.49
10.56

8.78
0.26
4. 19
3.66
19,00

5.66
3.21
6.69
4.74
10.02

2.18
9,36
13. 18
22.42
8,35

8.54
6.85
4.97
17.35
6.69

10.00
12.50
4.84
4.99
8.88

0.90
0.67
29.20
3.18
2.47

4.53
3. l 0
5.61
6.71

9. 13
8.49
16.29
5.56
11.45

4.85
8.99
5.07
8.84
6.59

4.53
2.55
1.81
2.88
11.72

0.77
9.25
5.46
3.96
12.15

9.0 7

9.4 1
9.06
7.35
9.07
8,74

9,64
1.74
12.56
1:'..46
3.82
14.40
42.81
8.70
4.14
10.25

2.84
1.35
5.66
13.54
5.13
6.75
9.46
1.89
12.80
4.63

4.68
1.3 3
10.03
6.55
12.47

I l .85
15.36
12.53
6.0 0
7 .46

7.88 9.81 9.96 6.61 3.51 5.49 6.34
28.47 53.00 48.63 24.60 14..73 28.04 35.54
1.23 0.77 0.98 0.06 0.58 0.99 0.85

7.93
0,83
7.27
7.30
6.45

9,15
2.59
3,87
0.59
7.23
13,53
5.49
3.09
9.00
1.88

I .Bl
9.96
3.40
9.57
9.58
20.16
9.38
3.61
1.52
7.03
0.40
3.52
15.63
1.07
1,74

v.95
7.83
3.11
8.21
1.43

12.99 1.46 8.116
2.97 6.41 6.42
5.9B 14.27 11.88
5.78 2.09 6.2 3
5.64 2.53 7.93

9.44 1.17 6.93
7.78 11.79 13.87
22.91 2.61 13.26
3.46 B.OB 6. 71
5.31 2.93 13. 12
3.77 7. 18 2. 16
12.58 3.57 4.91
12. 12 8.30 11.68
19.89 19042 12.65
10.4'1 13.69 16.24

3.28 4.81 11.05
3.66 22.24 7.00
5.81 3.24 11.20
7.62 7.00 4..98
B.81 8.02 9.71
9.12 15.51 11.99
12.98 11.44 11.50
12.71 3.17 9.24
11.98 3.24 3.81
3.36 3.11 5.76

7.17 3.23 9.55
3.08 6.9B 42.92
G.09 6.59 9.72
2.35 8.32 3.73
2,43 1.42 5.05
15.55 9.62 3.tH
4.89 4.56 10.09
16.53 B.61 14.38

13.44 7.13 9.9 3 10.38
22.91 22.24 42. 92 23.3 2
2.35 1.17 2.16 4.2 1

14.51
10,09
7,60
1,09
2.07

10.35
1,93
12.40
1,16
J.53
5,13
4.22
11.44
12.24
5.50

4.2.0
2.10
4.98
4.05
8,55

1:':'13
1.9B
1.99
12.39
2.88
12.39
1.62.
6.48
3.19
4..35

19.!Jti
11.04
2.0.93

7.90

IBIS

1916
1917
1918
1B19
1920

1921
1922
1923
1924
IB25

1926
1927
1928
1929
1930

1931
1932
1933
1934
1935

1936
1937
1938
1939
1940

1941
1942
1943
1944
1945

1946
1947
1948

1946 11.91 2.93
1947 4.10 5.61
1946 15,41 1.14
1949 3.19 1.65
1950 2.80 1.63

1951 5.23 10.84
1952 S.14 8.16
1953 0.03 6.20
1954 3.43 1.23
1955 6,42 16. 10

1956 6.11 13.53
1957 3.38 7.97
1958 7.54 6.47
1959 10.12 6.68
1960 3.67 10.82

1961 1.36 12.01
1962 3.36 5.23
1983 4.66 4. 10
1964 4.19 7.14
1965 7.49 9.81

1966 6,40 11.58

Mean 7.76
Max. 30.46
Min, 0,03

Mean
Max,
MIn.

1891
1892
1893
1894.
1895

1896
1897
1898
1899
19%

1901
1902.
1903
1904
1905

190G
1901
1908
1909
1910

1911
1912
1913
1914
1915
1916
1917
1918
1919

19l 1

1923
1924
1l2'1
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JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOY. DEC. ANN. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. AU

Tota l 365A6 392.15 508.76 479. 15 260.19 117.18 211.26 264.69 149. 11 250.08

Total 375.80 346.50 419.44 410. 59 270.95 137.67 217.90 260.73 171.24

Stat ion No. 215.1 - HONOKAA MAUKA

24,90
2.91
3.58
7.56
17.34
2.26
15.50
10.15
21.85
8.19
2.57
19.05
9.58 1tl.
8.21 TlJ
18.09 1t1t'
2.77 t:
27.04 '"
9. 12 UJ
4.55 ,iJ
17.67 12$.f
0.47 lIo1
23.96 u1.J
0.92 i1!
0.97

2.73
8. 39 nl
11.91 ,'"
23.03
5.39

6.69 : ;

nl

31.52 15l1
10.40 I,,",
11.93 111'1"
4.92 . l,l:

5.00
4.16
6.00
28.89
1.72
3,44
21,49
14.90
13,03
5.31
5.72
4,23 n

11.62
18.72
14.50
5.58
6.91
4.68
11.65
3.70
u .eo
8.96
12.00
16.78
19.13
11.53
4.70
8. 17
13.12
0.96
6.09

33.96
10.57
5.66
14.10
3.23

7.63
8,52
7.24
19.07
26.24

3.96
4.92
4.32
6.05
9.41
13.44
11.70
2.43
16.30

8.88
8.2 7
8.04
0.35
3.84
1.78
5.83
9.65
9.9 1
8.04
10.48
1,57

5.93
9.27
1.12
4 .73

0.99
9.87
3.45
2.40
5.87
3.02
5.69
0.23
6.41
6.21
1.03
0.88
3.64
0. 14
3.04

6.36
1.20
9. 16
8,96
1.69
6. 12
2.36
1.58
0.77
2.67

7.04
0.22
0.73
1.41
5.06
11.97
6.56
6.36
6.16

3.49
16.03
1,54
1.72
2.63
7.75
18.88
13.26
1.35
0.58
8.09
1.39

166. 33 399.55 403.78

4. 38 10.51 10.63 ge,f
11.97 sa.se 31.52 In ll

0.14 0.96 0.41 11.11

4.35
1.80
0.38
1. 16
2.10
0.57
5.26
3.11
1.96
4.31
0.94
1.46

4. 51
15.02
0. 10

4.6 9
2,89
5.83
15.0 2
1,68
8.24
7.4 5
2.03
1.30
11.56
6.14
2.42
13.74
3.10
3.06
0.60
0.62
0,10
3.80

1.52
10.90
3.95
1.55
4.05

4,3 3
4. 16
7.02
0.11
9.5 1

6. 21
1,30
2.71
4.60
6.27
3.14
3.45
0.28
1.36

3.39 5,68 9.04 10. 31
11.70 20.58 33.82 38,42
0.06 0. 13 0.35 0.61

16.59
3. 13
2,43
9. 10
10.77
21,01
7.56
1.25
5.93
6. 14
2.90
5.05
36.82
0.18

4.30
0.27
7.90
4.49
4.44

4,19
3.02
16,37
3. 13
9,97

7.47
5.40
4.07
5.92
6.74

5.80
2.51
1.24
1.39
1.62
9.97
10.71
5.10
3.81

1. 15
8.71
10.49
8.44

8.96
9.20
7.06
5.35
4. 10
4.37
1.27
1.35
27.58
4.58

4.47
0.82
12.22
1.98
1.99

1 .99
0.9 7
5.40
3.24
2.30

2.60
8.79
7.75
2.52
5.56

7.51
4.3 1
2.54
6.90
3.8 1
4.13
8,71
2. 66
6.42

4.94 6.02
14.11 21.29
1.14 0.44

3.62 5.73 6.86
11,49 27.58 36.82
0.16 0.82 0. 18

8.4 1
0. 16
1.50
4. 33
1.19
3.36
2. 18
2.13
7.85
11.49
2.45
2.12
10.61
5.75
5.02
1.76
9.03
0. 23
0.45

0.42
0.66
2.83
0.61
4. 12
4.27
1.67
3.11
1.62
8.84

1.86
1.92
0.18
1.09
2.65
10.40
5.10
3.2 1
1,89

18.44
1.28
3.29
7.52
3.76
1.92
2.38
3.00
8.70
9.35
3.16
4.79
30.44
4.24

20.90
0.59
19.37
4.81
0.00

0.97
2.03
2.60
3.80
3.91
2.01
1.3 1
7.89
3.86
8.39

10.4 5
4.75
2.82
15. 27
5.28
18.76
11.59
1'1. 19
2.02

1.07 1.49 7. 13 4.56
9.23 3.05 6.28 2.93
6.B9 0.94 2.40 4.28
14.92 2.29 5.87 9.81
4.75 2.61 1.89 3.66
5,17 4.18 4.51 14.45
3.2 3 1.04 4.31 17. 03
9.16 4.76 14.71 11.91
7.30 0.12 2.28 5.40
5.55 1.80 2.01 2.16
1.41 2.00 2.34 0.92
0.63 0.49 1,27 1.22
DiscontLnued

10.90
8.05
6.75
21,50
8.70
9.35
15. 10
7.79
6.48
12.55
16.97
1,62
39.70
5.71
3.47

6.37
3.09
11.16
9.49
10.58

10,88
15.72
3.25
10.91
23.26

21.42
9.63
6.83
16.62
14.65
26.58
1.86
23.95
14.17

11.38
10.54
33.49

53.27
10,45
5.88
10.38

2.55
9.52
7.83
17.56
6.25
8,54
11,32
2.1 2
10.02
5.02

10.03
1.80
17.41
11.87
15.39

13,84
21.11
15.98
4.92
11.70

3. 12
2.67
7.5 1
13.77
12. 12

8.5 1
6.36
12.99
9.36
6.62
15.82
16.84
16.03
3.00

5.34 5.21
10.44 6.05
6.54 4.41
9.80 5.2 1
8.96 4.17

4. 51 11.15
4.23 9.79
10.12 3.52
2.59 13.99
13.6 1 13.31

0.42 32.3 1
7.84 0.91
3.96 8.19

5.27 11.60
1.44 8.57
0.50 5.62
3.82 1.11
6.5 1 19.85
5.70 16.64
4.4 0 1.29
9.32 11.57
8.81 12.73
4. 76 17.18

2. 14 11.85
3.71 6.92
7.40 4.22

3,16 5,96
16.54 7.0 1
16.87 16.71
12.79 2.97
2.07 1.18
2,62 9.26
5.29 3.72
5.20 9. 15
12.50 10.70

13.58 30,90
4. 55 n .67
4.20 3.74
18.7 3 4. 15
6.23 10.26
12.95 1,27
4. 13 4.34
9.16 27.39
6.47 2.49
5.61 2.30

31.18 0.68
13.27 13. 11
17.50 7.3 3
2.20 10.22
7.00 1.63

4.50 1 .44
18. 37 2.46
6.85 5.51
16.65 16.35
9.30 9. 10

2.29 4. 17
3.94 37.8 1
5.81 1.33
9.68 4.98
4.64 16. 10
8.83 3.3 1
18.88 32.91
15.01 3.94
18.59 2.89
Dis continued

Mean 9.89 9. 12 l l.(K 12.7 2 7. 13
Max. 31.18 32.9 7 53.21 33.49 30.44
MLn. 2.01 0.68 1.80 1.62 0.00

1902
1903
1904
1905

1906
1901
1908
1909
1910

1911
1912
1913
1914
1915

1916
1917
1918
1919
1920

1921
1922
1923
1924
1925

1926
1927
1926
1929
1930

1931
1932
1933
1934
1935
1936
1937
1938
1939
1940

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960
1961
1962
1963

Mpan 8. 12 8.7 1 11.31 10.65 5.91 2.66
Max. 30.93 40.2 0 18.4 3 32.31 17.91 17.48
MLn. 0.50 0.68 0.42 0.91 0.05 0.09

53. 17
132.98
68.45
85.11
79.15

56.75
79.16
08.71
62.86
83.81
89.47
54.11
62.50
141.68
68.9 4

86. 18
26. 10
151.74
40.53
40.11

89.52
58.46
91.73
44.44
45.78
42.76
60.13
47. 18
90.27
88.94
70.9 4
66. 14
34.34
63.51
56.74
105.81
93.17
59.86
61.30
70.97

95.5 1
91.95
56. 21
46.0 1
52.94

69.36
52.76
81.39
38.78
73.50

49. 11
68.20
39.0 1
63,58
42.24
59.28
80.52
82.64
60.99
67.12
67.45
24.09
56.74
69.17
82.24
64.44

6.86
19.64
2,04
2.88
6.49
18.24
3.20
12.11
6.62
16.01

5.50
3. 27
19A7
9.35
6.14

14.37
2.32
17.74
7.:11
3.59

14.13
0.22
18.85
0.71
0.46

1.99
7,93
7.79
17.54
2.87
7.28
5,14
2.92
2.17
3.67
21.90
7.17
6.81
3,06
5.77
B.10
3.10
5.36
3.83
11.50
19.09
11,20
11.25
4.42
23.93

4.31
3.49
5.37
22.34
0.78

2.79
16.52
12. 19
10.95
4.30

4. 15
3.25
2.44
4.56
5.42

10.38

10.1 5
8.96
13.95
8.56
5.53
3.50
4.86
9.87
2.51
7.84
6.95
7.82
13.38
14.98
11.34
3.89
7.98
11.04
1,56
4.06

24.79
B.42
3.77
6.52
3.03
5.23
B.14
6.56
13.65
17.66
3.35
3.59
5.62
4,29
7.93

12.30
6. 16
1.68
11.86
9.09
1 ,44
1.83
2.17
2.48
3.42

6.04
2.64
9.66
10.32
10.03

7.89
6. 14
6.37
0.09
2.41

1.72
5.32
8.40
5. 11
7.28
8.70
1.59
4.56
8.94
9.73

2.10

2.56
4.75
5.62
0.89
4.72

1.04
8.15
3.75
2.24
5.87

2.54
4.30
0.20
4.37
6.06

2.08
0.78
3.20
0.25
3.07

4.70
1.31
6.37
5.60
2.13
5.74
2.33
1.32
0.48
2. 16
6.15
0.09
0.50
5.72
4.45
8.59
4.01
4.56
4.07
5.2 1

16.73
3.88
0.17
7.68
5,80

2.49
2.88
10.48
2.79
1.61

3.35
14.29
1.88
1.80
1. 53

8.14
17.4 2
11.61
2.21
0.58
6.99
1.03
2.44
9.99
4.50

3.84

0.47
6.00
2,81
6.08
12.06

1.52
7.22
7.59
2.13
0.98
7,68
3.69
1.76
7.41
3,36

3.36
0. 13
0.91
0.36
2.60

1.62
8.90
4.48
1.84
2. 15

2.69
3.18
4.29
0.3 4
5.64

7.17
1.08
2.33
4.56
4. 56
2.7 5
2.68
0.29
1.85
2.29
5.79
1.83
2.52
1.3 1
1.2 1

2.21
1.82
2.81
1,44
1.03

2.80
1.34
0.33
1.16
1.32
0.3 1
1.32
1.59
1.62
4.20
1. 16
1.40
6.59
4.17
0.45

4.46

0.39
9.59
2.22
2.5 1
6.53
8.48
17.85
7.23
1.02
5,66

4.14
2.54
4.09
24.26
0.37
4. 15
0.1 5
6.52
4.2 7
4.03

3. 14
1.04
11.77
3.12
1 ,76

5.01
3. 19
2.5 1
6.21
5.26

3.94
1.19
0.74
1.61
0.94
8.21
7.21
3.58
2.46
17.8 5

6.45
4.98
4.28
5.13
3.74
1.26
3.12
0.36
1.71
2.51

4.41
2.48
3. 34
7.71
2. 13
10.50
14.83
8.58
3.96
2.01

1.23
0.99
1.93
3.90
1.19

4.71

0.57
1.22
6.20
10.00
5.82
7.08
7.92
6.82
4.76
4.34

2.77
0.95
1.80
19.45
3.39

2.58
0.98
10. 07
1.94
1.30

4.61
0.45
3.31
2.06
1.50

2.29
6,99
5.83
2.50
3.17
6.38
2.85
1.26
2.93
2.10

3.30
5.36
1.53
5.60
3.51

4.44
2.72
. 6.01
3.91
1.01

3.33
1.82
4.12
3.04
5.23

5.99
4.43
2.28
5.23
1.45
1.52
2.83
9.35
2.27
1.94

1.90
1. 10
3.83
2.51
1.68
3.65

0.41
6.63
0.34
1.56
3.72
1.22
2.32
1.91
1.90
6.12
7.29
1,96
2.55
7.78
5.52

4.38
1.96
8.32
0.25
0.19

0.22
0,43
2.17
0.99
2.52
4.69
1.08
2.00
1.13
6.29

0.9 1
1.71
0,41
2.53
2.21

5.36
2.44
1. 11
1.21
1.68
11.66
2.24
1.98
1.10
2.42

0.45
1.13
0. 13
0.50
0.39

1.28
1.39
0.67
1.82
1.35

4.55
0.38
3.07
0.06
1.57

1.85
0.31
1.16
1.58
2.05

3.08

0.47
13.45
1.28
4.30
6.95
2.84
1.48
2.05
3.10
1.85
1.74
2.09
4. 11
18.66
2.63

17.22
1.08
16.07
3.89
0,05

0.37
1,42
2. 18
2,92
3.62
1,53
0.86
4.57
2.15
3.92

8.24
3.31
1.80
11.52
3.93

8. 82
7. 91
1 .89
1.13
5.03
8.56
4. 32
2.98
3. 11
1.32

2.82
8.08
3.77
2. 11
1.84
0,61
7. 69
4.53
10,99
3.15
3.52
2. 34
4.60
5.90
5.63

1.36
0.93
13.70
11.44
1.35

1.04

2.78
7.57
10.20
20.80
8.4 3
1 .82
5.39
4.14
11.88
6.23
7.94
10.47
5.83
8. 77
13.44

12.42
1.36
31.63
3.65
3.02

3.79
2. 14
4.17

6.60

8. 31
11.43
1.7 5
8.29
17.88

16.33
8.27
8.15
11.30
7.05
18.01
1,60
13.42
9,16
6. 13
4.86
14.52
10.39
6. 17
4.87
5.27
5.11
6. 81
3.45
13.69

2.73
5.20
3.76
3.42
3.68
7.51
8.95
2.69
8. 76
10.15

24,92
0.54
6.86
2,91
n .ze
10.14

13.'18
49.24
9.42
4.47
10.38

2.6 3
9.1'1
5.87
13.95
5.73
6. 77
8. 16
2.3 3
10.53
4.04
8. 16
1.83
13.57
9.43
13A 3

12,40
15.54
15.99
4.4 3
9.44

1.41
2.10
3.78
10.31
8.69

7. 08
5.64
6.93
6.69
4. 27

10.50
12.51
10.52
4.44
6.9 1

5.98
43.15
9.99
3.31
13.40

8.8 4
7.13
15.82
5.52
8.65

4.4 2
10.69
5.38
8.03
6.73
3.10
2.8 1
7. 86
2.25
10,27

0.62
6. 18
3.48
6.3 4
10,07

5.00

10.83
2,59
5.24
8.82
3.21
0.84
8.'11
3.80
7,1 5
6.68
20.11
8. 13
4.57
2.9 1
9. 05

0.57
3,92
24.32
1.66
2.15

0.75
8.24
4.66
8.1 8
1.18
2.66
2.28
3.05
14.98
4.8'1
2.79
28.14
0.96
4.86
11.29

2.01
18.93
2.34
2.65
5.9 1
5.4 2
7.24
7.90
6.9 '1
4.0 0

2.61
5.01
5.39
1.12
1.07

8.9 3
4.85
4.85
0. 87
12.60
13.51
4.06
6.81
9.51
15. 10

13.04
4.45
3.26
8.51
5.84

10.24

4. 10
3.34
9.07
12.24
5.3 1

1.54
2.89
3.63
5.54
10.30
9.44
1.39
2.4 1
13.13
3.51

13.00
3.61
8. 35
5.'16
3.22

19.00
10.35
13.41
1.43
5.39

1.21
10.62
3.73
12.03
10.53

1.62
5.13
4.72
4.53
4.34

4.06
16.59
6, 13
13.21
1.59
10.08
2. 14
2.46
1.01
0.25

12.9'1
2.82
10.99
2.36
2.52

2,39
6.21
0. 25
2,12
5.11

4. 05
3.74
5.89
8.33
4.0 9

1.53
2.29
5.8 9
4.26
8.70

5.74

1901
1902
1903
1904
1905

1906
1907
1908
1909
1910
1911
1912
1913
1914
1915

1916
1917
1918
1919
1920

1921
1922
1923
1924
1925

1926
192'1
1928
1929
1930

1931
1932
1933
1934
1935

1936
1937
1936
1939
1940

1941
1942
1943
19044
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1961
1982
1963
1994
1985

1966

Total 470. 57 507.59 669. 25 596,75 353.29 185,4.0 303.22 371 .23 220.69 331.79 526. 42 606.26 5081.63

Mea.n 6. 11 6.59 8.69 1, 85
Max. 19.0 0 28, 14 49.24 31.63
Mln . 0.25 0.57 0.62 0,15

4. 59 2.41
18.66 11.52
0.05 0.06

3.94 4.90
19.45 24,26
0.45 0.15

2.87 4.31 6,86 7.81
12.06 16.13 24.79 23.93
0.13 0.09 0,09 0.22

66.94
151.74
24.09

Stat ion No. 215.0 - HONOKAA TOWN

1919
1920

1921
1922
1923
1924
1925

1926
1927
1928
1929
1930

1931
1932
1933
1934
1935

1936
1937
1936
1939
1940

1941
1942
1943
1944
1945
1946
1947
1946
1949
1950

6.65
6, 14

30.93
11.86
17,22
1,96
1.70

3.04
20.81
8.71
Hi .03
8.40
2.85
5.57
5,81
12.43
6.26
5,95

13. 28
15.52
2. 10
14.00
3.53
2. 16
2. 13
0.57

14.31
3.68
J5.99
3.41
3,77

2.38
2.06
0.68
12. 12
6.83
10.56
1.68
1.70
2.95
5.78
19.03
9.72
4.26
40.2 0
1.41
4.98
15. 15

3.08
32.23
3.40
3.79
6A3

8. 44
10.32
12.25
5.0 7
4.36
3.89
6.50
6.37
1.46
1.32

10.91
14. 13

13.69
22.72
16.9 1
5.00
13.40
2.71
3.29
6. 38
13,,27
13.56

7.00
6.02
12.6 1
10.34
7. 34

15.75
19. 10
12.41
5.30
8.03
9.49
78.43
12.33
4.44
15.05

9.93
9.88
11.37
1.51
14.30

5.24
4.30
6,29
3,55
10.91
9.2 7
12.63
10.36
16.15
3.10
10.55
24.2 1

22.53
11.51
7.57
16.05
16,32

28.71
3.19
17.34
12.45
4.78
6. 75
20.46
13.53
9.23
7.8 1
6.29
7.45
10.10
5. 16
15,75

4.84
0.05

0.99
2.43
3.10
4,13
4.87

2.09
1.33
8,26
4".61
7.78
11,58
4.71
3.06
16.11
5.68

17,91
10.33
16,09
1.89
5.21

12.44
5.42
3.55
2.38
3.99

5.26
10.65
4.84
2.67
2.57

0.09
0.50

0.39
0.86
3.32
0.76
4.38

4.19
1.82
3.41
1.74
10.06

1.65
2.31
0.91
2.51
3.00

8.75
6.35
3.11
1.61
0.90

17.48
2.15
2.57
0.96
2.41

0.67
1.36
0.33
0.68
0.88

2.00
2.02
8,30
1.14
5.36
3.31
3.25

2.38
9.80
7.90
2.35
6.29
9.18
4.96
2.90
7.60
4. 14
4.24
10.54
2.13
9.49
5.69

5.88
3.80
6.69
4.73
1. 32
5.99
1.62
4.66
4.68
7.92

4,43
4.70

4.59
3.29
15.95
3.88
11.43

7.74
6.04
4.16
5.93
9.48
6.56
2.35
1.44
1.64
1.85
10.73
8.47
5.37
4.14
21.29
9.44
5.87
4.99
5.74
4.49
0.91
3.59
0.44
1.77
3.60

0.19
4.24

1.84
11,03
4.20
1.15
5.14
4.7 1
4.83
6.3 7
0.08
11.70

8.38
1.58
2.76
5.04
6.83

3.9 1
3.10
0. 15
2.23
1.99
7.64
3.17
2.79
2.17
1.44

2.65
1.88
4.29
2.10
1.28

0.25
3,35

6.30
1.30
8.17
8.56
2,09

6.30
2.40
1.78
0.56
2.63

7.52
0, 13
0.63
6.85
4,88

14.04
6.09
6.01
5.98
6.70

20.58
4.16
0.34
14.31
7.21

2.10
3.80
11.16
3.58
2.4 1

0.8 2
5.84
33.82
11.11
6.63
11. 74
4.35

7.96
9.89
9.73
23.32
28.75

5. 18
4.14
9. 18
1 .03
10.51
13.9 1
12.67
2.48
13.19
8.05
10.98
2.52
3.27
3.97
4.64

9.4 1
2.06
10.78
14.33
12.88

9.68
5.03

16.18
0.61
24.07
1.15
2.52

3.12
8.32
12.57
29.20
5.39
12.60
5.91
1.58
3.61
6.34

38.42
8.80
10.14
4.61
8.12
10,50
3.26
5.72
4.82
15.78

21.93
14.10
11,43
4.67
29.32

41.48
52.36
124.00
82.02
123.33
68.07
13.44

62.30
87.63
76.2 1
125.67
137.97

99.29
91.45
49.84
94.25
88.30
165.40
144.70
91.97
80.20
79.29

133.62
143.09
70.21
59.95
69. 13

83.54
66.57
96.35
52.02
96.00

Sta tion 92,l - HUEHUE
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Station No. 217.0 - PAAUHAU

95.01
213,22
30.95

43.80
81.73
92.4 7
156.28
120.72

122.63
119. 30
72. 36
119. 10
119.14
213.22
186.44
93.9 1
93.44
85.6 1
131.71
152.83
83.8 7
67.57
66.81

94.39
83. 10
108.60
56.77
109.80

70.5 5
94.30
51.51
98.69
82.60

97,56
105.61
112,61
89.87
95.69
79.57
30.95
71.71
102.54
67. 50
88,44

83.78

89.68
49. 18
95.82
17.86
17 .61
75.04
185.80
111.90
118.2 1
111,25

74.88
113.48
82. 12
91.92
116.54
143,31
90.22
91.48
222.44
90.55
110,27
44.62
213.02

57. 98

130.43
106.6 1
144.78
78.33
89.85
61.95
86.04
82.28
134.23
154.7 0
103.96
103.31
60.59
109.7 1
96.64
166.85
161.29
108.41
103. 56
8y.8 1
142.63
156.96
88.45
80.21
69.43

96.9 1
92.96
133.56
69.87
124.27

84.79
108.76
57.97
119.04
93.2 1

2.11
12.11
15. 13
31.29
25.17

12.59
9.40
7.12
5.20
8.50

38.15
7.04
9.75
3.99
9.59
11.90
7.69
7,88
6.81
16.04

21.0 1
20. 59
14.03
5.94
29.25

8.07
4.56
4.85
37.49
1.52

5.74
23.56
12.31
13.22
5.29
6.9 1
3.43
3,40
7.42
10.27

15.30

7.01

20.18
0.39
24. 70
3.46
1.48

3.58
9.35
14.35
29.12
4.66
9.58
8.2 1
6.14
5.12
5.61
33.02
8.17
10.71
3.96
9.e8

13. 19
9.26
7. 98
8,30
14.25

29.07
21,91
18. 17
7.93
29.66
7,86
7.02
5,91
42,30
1,60

1.26

5.32
6.48
6.69
0.06
4. 20
14.75
27.1 8
3.61
3.31
8.70

18.15
4. 20
15.10
8.75
18.77

10.03
9.03
18.01
11.90
7.90

21. 28
7.91
26.78

8.82
13.06
6.65
21.74
17.92

8.5 7
8.39
7.26
9.40
12.43
20.58
13.80
5.23
12.18
9.47
10. 21
2. 51
4. 13
4. 15
4.9 2
9.75
2.85
10.8 1
16.29
14.19
10.25
9.75
8.00
0.2 1
6.23

2.90
6.32
8.43
12.54
11.34

14.06
2.21
7. 11
13.75
10.99

3.32

5. 23

32.29
13.74
6. 10
11.61
4.93
9.42
10. 17
6.97
16,49
16.43
8.99
6.73
6.44
8.52
11.92
15.80
15.02
4,89
12.79
9. 52
9.70
2.14
3.86
5.22
1. 23

10. 20
3.36
14.57
17.62
16.63
13.45
10.58
9.39
0.32
7. 51

10.70

1.0 1
1.52
2.87
7.90
15.61
14.68
15.66
17.01
9. 60
11.21
6.3 3
5,62
11.41
3.48
9,4 3

11.55
12.48
24.07
19.32
.15.71
7.23
10.40
17.61

4.99

4.91
8.89
2.94
16.87
7.06
4,32
8.8 1
7. 86
1.31
9.8 2
1.38
9.41
5.49
3.48
5.8 0
2.87
10, 73
1.11
7.71
8.27

1.39
1.57
4.84

4.86
7.23
1.80
9.84
13,39
4.79

4.31
2,17
3.21
2.12
3.06
9.10
0.28
0.8 1
7.44
8. 12
14.03
9.76
5.02
6.41
6.74

24.28
4.44
0:"
16.84
4.00

4.62
6.14
13.89
4.18
3.91

6.45
16.66
1.76
4.08
3,35

2,67
2.66
2.34
2.07
3.07

9.45
0.28
1.20
6.61
11.01
15.90
8.86
3.80
5.81
7.95
21.60
4.05
0. 51
14.45
4.43

4.4 0
4.41
12,89
4.92
2.79

4.1 5
17.10
1.99
3. 12
2.70

9.24
14.3 2
15.81
0.91
0.94
7.47
0. 93
2.39
11.89
5. 17
7,28

6.52

1.91
1.35
1.16
3.05
1.54

0. 26
5.91
2.21
4.10
15.02

2.43
12.55
8.86
2.83
2.17

12.61
8.35
2.16
19.31
5.51

2.89
0.27
1. 33

3.88
4,00
12. 17
8.39
2.43
2,74

3.81
5,87
8.84
0,7 6
13.01
11.53
1.61
4.99
6,8 0
6.04
3.04
2.42
0.45
3.30
2.34
8.9 5
3.32
3. 16
2.09
1.95

4.02
2.79
5.79
2.50
1.74

1,33
2.23
0.70
2.81
2.91

2.86
5.66
10,25
0.40
13.5 1

12.49
1,57
4.90
7, 41
7.4 6
3.82
1.86
0,48
2.73
2.24
8.81
4.41
3.44
1.58
1.83
2.76
2,13
4.5 1
1.40
1.05

1.88
1.50
0.45
1.69
2.30

0.74
1,85
4.01
1.15
5,86

1.48
1.93
6. 59
6.OB
0.25

5. 13

4.2 1 5,7 1 9,40 12.08
14. 15 21.60 23.93 51.6 5
0.18 0.28 0.21 0. 14

3.69

5.77
6.26
16.06
5.80
15.14

10.32
5.52
5.07
5.57
22.38
3.83
2.32
1.90
2.07
1.39
16.29
12.07
4.18
4.41
22.06

10.31
8.54
5.3:.1
7.03
4.54

0.75
4. 75
1.02
3.28
4.60

7,69
4.12
5,34
13,43
5,60

5.57
6.26
4,76
7.87
18.15
7.26
2.50
1.98
2.13
1.99

18.55
14.81
3. 53
4.30
22.99
9.01
6.81
5.63
5.77
3.54
0.47
3,60
0.41
1.88
2.35
5.36
3.51
4.16
10.40
4.89

16.89
23.35
13.33
6.4 7
2.23
0.74
1.47
2.40
4.12
0.8 1
7.66

7.13

7. 11
0.90
4.23
7. 53
3.99

0.28
18.44
3.80
3.85
10.71
11.19
27.71
6.5 1
1.71
8.6 1
8.30
2.65
3.75
39.27
0.46
6.52
0.58
9.5 3

1.71
9.11
10.02
3,84
12.41

13.69
5.24
2.24
8.91
5.65

9.34
14.73
2.31
8.37
4,65

5.45
4.27
8. 23
4.02
0.80

5.12
2.25
3.61
3. 19
8.77
9.58
5.24
2.16
1.38
1.17

2.54
4.26
13.21
3. 19
3.33
3.8 1
0.85
6.66
2.91
1. 14
4.52

2.78

8.74
2.74
1.13
5.28
2.98

1.87
11.41
10.52
3.60
9,31
11.53
8.08
1.57
7.86
4.27
7.44
13.23
2.50
9.42
5.51
5.90
4.48
9.3 1
3.44
0.98

6.62
3. 10
5. 16
4.65
10.63

11.01
7.08
3.15
9.12
2,67

4.75

4.3 3
6.65
5.91
4.6 3
2.4 3
0.67
2.02
12.60
14.66
7.50
9.2 1
11.02
5.80
6.01
5.21

5.34
1.41
2.01
32.37
7.53
4.60
2.11
16.68

0.83

0.3 8
0.78
4.65
0. 52
5.5 0

6.21
1.91
1.53
2.26
14.84
2.02
3. 24
1.20
2.79
3.19
8.51
5,13
4,02
2.90
1.70

15.82
2.98
3,31
1,89
3.39
0,3 9
0.89
0,19
0,79
2.40

3.5 1
2.95
1.63
3,35
4.59

4.53
1.87
5.74
2.33
16.4 8
1,50
1.86
1,17
2.57
3.50
10.72
6,85
3.64
2,25
1.17

15.45
2.39
3.29
1.44
2.91
0,66
0.53
0.08
0.74
1.20

2.16
2.04
1.14
2.32
3.04

5.52
1.15
3.4 7
0.11
2.51
1.84
0.37
1.46
2.77
2.03
4. 14

3.37 5.90 6.95
16.48 26.60 33.10
0.08 0.80 0.27

1.81

7. 17
3.48
2.80
2.63
3.04

0. 14
7,07
0.85
1.88
4.87

1.49
2.36
2.01
3.95
11.92

11.94
1.57
4.87
10.95
6.68

5.70
2.55
9.41

0. 12

1.4 4
4.14
4.81
2.76
6.28

2.26
2,16
7.08
4.0B
9.08
13.41
6.25
4.23
17. 22
5.13
16. 20
11.09
15.86
2.25
4. 17

14.90
7.51
8.16
5.07
4.50

4.11
11,22
5.22
4.35
6.40

0.14
12.65
7. 22
15.16
7.58

1.64
1.14
1.62
4.12
8.24

17.81
6.34
4.2 9
17.67
8.35

22.01
12.12
13.04
1.88
4.85
12.04
8. 11
5.96
4.l 4
6.41
4. 16
10.46
4.07
2.68
4.68

0.51

7.0 7
13.96
5.40

7.47
3.9 1
10.01
9.25
6.46

2.71
1.2 2
15.9 5
17.84
2.38
1.71

2.72

6.89
0.84
4.7 1
3.54
12.07

0.00
22.15
1.96
5.5 2
6.78
7.01
2.88
3.80
5.88
11.28

11.08
0.95
5.92
34.52
4.36

1.0 5

8.8 2
6. 27
13.20
13.91
14.84
11.01
14.42
6.89
15.45
26.12
21.52
11.61
8.18
22.31
15.29
27.20
4.79
24.48
20.71
3.47

6.25
23.98
14.33
13.99
3.11

11.01
10.95
14.27
5.82
25.41

4.95
9.15
3.60
5.86
10.90

5.39
12. 20
5.04
19.45
29.87

24. 38
14.35
10.73
24.40
19.42
40.85
4.72
20.10
20.47
3.94
7.39
20.26
14.62
11.89
3.33

8.28
10.50
12.66
'.10
23.67
4.05
1.7 8
3.24
5.99
8.22

14.83
12.98
3.93
15.24
17. 26

20.81
0.75
12.9 3
5.56
1. 32
11.96

14.81 27. 16
1,46 1.60
41. 19 24. 23

12.21
3.52
7.41
8.45
7.11
3.00
12.32
19.49
43.83
10.04

10.5 7
11.20
9.75
12.36
10,91

13.11
12.58
10.35
14.25
10.89

Station No. 222.0 - KUKAIAU

16.62

11.44
21.49
19.77
8.10
19.29

0.39
4.8 5
5.39
17.44
16.98
3.11
7.96
11,13
12.53
8.13
18.15
24.56
19.82
9.5 7
10. 16
9.62
74,18
13.30
6.44
19.65
14. 16
14.37
25.48
11.54
15.88

5.85
17.87
13.97
13.39
12.06

2.03
2.95
9.09
18.86
17.65

7.33
10.21
18.04
11.33
9. 45
22.76
21.70
15.75
8.13
10.56
8.51
78.50
13.40
5.57
17.66
12.4 8
12.82
21.71
9.02
15.39

5. 16
14.58
1l .40
10.4 5
12.10

12,15
3.7 2
23.68
21.23
5.48
22.48
59.41
10,72
3.39
15.16
3.26
13.54
2.50
28,00
10. 17

8. 22
14. 62
4.l9
11,47
4.60

8.52
6.96
15.33

4.78
8.90
3.22
14.05

0.75
8.74
4.08
7.26
11,75

10.07

10.28 20.01

1.73

0.52
16.15
8.75
8.90
iI.46

8.4 4
2.48
6.4 2
19.91
8.68
4.75
41.40
3.38
11.14
20.0 1
2.01
30.26
2.91
9.8 0
7.95

8.7 0
10. 13
14.8 1
7.55
3.96

4. 55
7.86
9.09
1.9 1
2.3 1

14.7 3
8.4 4
4.35
2.95
21.00

7. 88

16.25
5.82
4.85
1.84
9.96
8.8 6
4.72
12.34
8.17
4.50

2.95
9.78
6.97
9.17
5.6 0

35.20
12. 11
5.47
1.91
10.74

2.36
3.79
30.01

3.38
2.32
6.21
25. 16
10.49
4.22
49.67
2.96
9. 33
23.89

2.29
43.68
2.41
6.57
6.81
8.80
9.73
13.91
5.41
3.68

6.88
7.54
6.41
1.28
1.83

12.4 2
1.96
6. 13
2.31
27.03

23.00
5.60
12.08
15.70
18.88

15.15
6.78
2.93
17.17
6. 32
9.99

1.99
11.78
8.36
19.33
14.00

3.24
9.49
10.45
12.04
8.43

8.25
30.26
13.26
16.76
2.33
12.54
3.88
2.81
2.34
1.00
11.80
5.41
17.41
3.33
4.02
6.36
7,39
0.98
3.18
7.40

5.69
3.58
7.18
8.26
7.50

3.84
2.27
5.75
5.17
9. 07

7. 34

4. 18

32.62
14.58
19.38
2.17
9.42

:l.:.l7
15.95
6.2 1
11. 37
10.17
2.53
1.62
10.02
5.91
6.54
5.16
24.19
13.63
18. 24
2.51

13.01
4.80
3.98
2.55
1.37

8.8 1
5.76
20.81
3.70
4.70

7.21
9.43
0.95
4.07
7.24

5.73

10,42
6,21
28.37
0.33
5. 12

5.60
4.31
19.53
17.99
6.88
0.91
3.17
5.62
6.27
16,58

13.06
3.85
8.91
19.43
6, 90

7.13
5.32
10.08

Mean a.as 9.48 11.81 12.2 2 7. 16
Max. 30.26 49.67 78.5 0 43..69 28. 14
Min. 0.16 1.2 2 0.75 0.75 0.03

1926
192'1
1928
1929
1930

1931
1932
1933
1934
1935

1936
1937
1938
1939
1940
1941
1942
1943
1944
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1960

1951
1962
1963
1964
1955

1956

1895

1895
1897
1898
1899
1900

1901
1902
1903
1904
1905
1906
1907
1908
1909
1910

1911
1912
1913
1914
1915

1916
1917
1918
1919
1920

1921
1922
1923
1924
1925

1926
192'1
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940

1941
1942
1943
1944
1945
1946
1947
1948
1949
1950

1951
1952
1953
19M
1955

Total 528. 54 806.94 747,69 770. 10 458.38 215.40 377.64 445. 21 269.29 365.39 601,55 773.08 6080.38

13.84
36.09
37.01
54.47
59.53

66. 09
150.38
25. 22

75. 34
99.41
88.22
89. 12
106.13
78. 52
84. 19
106.93
109.80
76. 14
73.46
181.79
75.86

95.8 1
43.84
181. 38
38.83
51.14

104.46
80.31
120. 36
59.30
63.15

64,87
30.88
60.88
46.7 6
49.80
52.58
125,75
60.37
11.43
59.32
55.78
80.03
60. 28
65.80
79.51

98.32
51.04
55. 75
150.38
61. 72
64:.40
25.22
135.85
31.41
39.05

78.49
57.23
91.45
48. 10
53.48
44.l0
65.36
55.03
100.74
103. 11

2.27
2.58
8.58
17.34
4.40
18.29
8.0:1
17.14
7,46
7.32
51.65
8.69
7.39
19. 15
5.24
24.49
7.94
5.60
15.97
0,14
23.32
0.80
0.58

10.71
8.24
9.59

6.21
3.04
9,75
2.81
10.68
8.72
10.10
16.01
18.39
17. 18

' .04
13.30
12,32
0.50
5.33

23.93
10.76
3.41
8.75
4.35

6.64
1.10
5.79

1.46
7.07
6.58
2.39
5.91

2.65
8.22
0.11
6.52
7.40

3.14
2.03
3.35
0.93
4.00
6.78
1.72
8.72
6.03
0.56

2.80 4,22 6.66 7.5 2
11. 19 16.89 21.51 26.33
0.00 0.06 0.29 0.06

1.89
5.05
12.55
2,37
14.15
6.58
1.00
1.90

9.64
6. 07
2.91
14.04
4.51
2,60
0.10
1.50
1.30
3.49

2.67
7.89
6,43
2.05
4. 18

4. 75
25.90
0.08

2,64
3.76
9.16

10.42
26.07
7.13
1.17
9,38

5.25
2.25
3.86
33.10
0.27

5.38
0•.21
6.53
2.46
3,79

4.00
3.32
15.11
3.88
10.04

9.37
14. 58
5.30

8.38
9.35
7.2 1
5. 12
4.85
4.46
1. 17
1.86
26.60
5.67

4.65
1.80
13.53
1. 18
2.01

5.96
1. 26
4.40
3.96
2.28

0. 27
1.41
4.00

2.40
3.92
2.02
2.93
9.43
8.83
1. 50
4.78
11.:15
5. 16
4.33
3.07
8.87
0.20
0.38
0.40
1. 19
2.84
0. 55
3.10

0.95
4.49
5.2 4
4.59
3.02
3.41
4. 10
9.80

8.80
3.30
5.34
28. 14
2.86

21.02
2.75
20.28
2.59
0.03
1,30
2.73
3,9 5
1.90
3,92

Station No. 221.0 - PAAUILO (OFFICE)

13.32
31.28
7.23

10.65
8.89
8,59
18.70
7.81
11.22
13.93
9. 01
9.21
10.59
13,88
2.28
43,69
3.77
4.00
6, 11
4.14
8. 15
14.00
6.56

0.31
2.98
10.68
3,11
13,25
2.78
23.51
9.18
8.65
10.56
3.87
:1.13
3.22

6.27
4. 36
13.41
9.87
11.04

9.55
22,72
16.11
5.44
11.95

6.55
10.28
2.60

1.43
9.53
1.38
7. 54
6.07
23.04
9.44
4.56
2.44
7.50

1.22
3.93
24.19
2.82
1.80
1.22
9.45
5.15
io.os
1.97

6.17 6.51 6.67 7.80 4.67 2.30 3,91
18.31 21.00 46.45 26.81 24.20 11.75 20.60
0.33 0.73 0.49 0. 10 0.00 0.07 0.44

11.42
13.68
7.52
0,16
2.90
4.70
5.93
14.60
10.08
2.28
4.88
16.18
4.01

9.13
4.71
1.22
5.27
3.61
26.57
14.99
21.17
1.IHI
8.25

1890 10,13 11,73 12.25 4.63 5.20 11.75 20.60 13.32 2.31 9,27 12.2 9 14.06 127.54

1891 H. 46 5.38 9.57 1.28 2.41 0.70 3.82 11,H 4.36 6. 72 2.02 5.96
1892 9.32 1.35 6.74 0.10 2.2 1 0. 53 1.65 3,00 1.63 2,23 1.01 6.32
1893 6,85 6,23 6.99 5.31 2. 13 1.67 2.3 5 0.71 0.3 2 1.02 0.84 2.59
1894 0,81 8.67 10.96 2.05 0.25 0. 33 3. 14 2.96 0.26 1,63 8. 29 15.12
1895 3.06 5.20 8.28 14.88 1.85 1. 20 2,65 5.55 3.85 3.67 9.04 0. 30
1896 6.17 10,57 8.82 3.44 7.97 4:.44: 4:.68 5,08 0.87 3.20 1.68 3.95
1891 2.58 4:.38 1.12 2.58 1.44: 0. 32 1.68 5,21 0.76 0,72 6. 02 3.81
1896 18.31 2.90 12.23 4.46 3.52 2.73 3.93 1.77 1.43 2.56 3.03 4.01
1899 0.49 0,90 14,38 3.8 2 2.17 2.18 3.55 3.38 0.72 11.45 3.36 0.06
1900 3.14 9.29 2.02 6.01 6.72 1.86 1.32 2.64 0.70 5.01 7,38 3.'11
1901 5.48 9.89 12.05 3.62 0.76 0.10 0.44 0.08 0.34 2.7 3 10.39 6.70
1902 2,49 2,84 48.45 6, 36 n .so 8.22 1.49 8. 20 5.30 4.62 8.7 9 19.00
1903 B.42 5.04 9,05 8.87 0.8 5 0. 25 5.34 1.83 1.83 4.93 12.24 1.72
1904 10.68 7,85 2,01 20.37 3. 35 1. 36 8.3 3 2,44 5.08 0.79 6.5 0 2.61
1905 5.10 2.34 7. 52 1. 36 5.00 3. 10 5.07 6.48 11. 19 3,91 5.81 6.3 8
1906 0,96 0.85 2. 02 7.60 2.94 1.39 7.03 9. 10 1.47 1.09 6.02 15.31
1901 3.02 9.62 9. 45 6.79 1.87 2.40 8.84 18,42 1.68 8.43 3.76 1.7 5
1906 3.13 4.5 2 6.71 3.91 1.82 1.64 5.67 6.04 5. 19 3.12 8.63 9.90
1909 4.16 7,52 15.43 14.33 3.67 2.14 4. 17 0.90 1.90 1.87 2.61 7.00
1910 10.24 5.91 5. 04 6.38 7.11 8.97 3.79 5,20 0.68 5.41 1 .51 15.25

1911 10.58 18.53 7.49 8.48 7.67 6.4 5 2.93 4.37 7.60 2.39 6.83 4.91

1914 12.71 3,28 12.21 7.26 24. 20 5.54 19.62 25.90 9.05 3.99 16.39 9.23
1915 2.98 8.27 2.91 11.62 2.45 4.98 2. 84 0.33 3.29 5.16 11.40 5.49
1916 12.10 0.84 6.68 6.58 11.00 3.56 2.18 3.19 1.85 1,35 3.51 11.56

::: Ii:::
1919 5.28 1.15 7.64 3.04 2.91 0. 07 1.18 3.01 0.23 0. 29 0.70 5.85
1920 3.44 1.60 13.21 2.56 0.0 0 0.26 1.25 3.40 2.57 3.21 3.72 3.83
1921 15.94 0.73 6.81 4.75 0.56 0.19 4.52 3,10 l ,S7 4.99 21.51 14.02
1922 10.59 6.82 16.09 1.99 1.4 6 0.37 0.66 1.59 8.38 1.11 8.00 0.17
1923 14.14 5,01 12.85 7. 01 2.99 1.89 3.67 10.53 3.54 8.38 3.63 17.7 5
1924 1.80 8.41 3.34 9.30 3.44 1.07 2.10 2.97 1.99 5.56 6.92 1.10
1925 6.35 1.01 11.41 8.20 4. 17 3.02 2.31 8.81 2.93 0.66 4.04 0.57
1926 2.13 3,09 2.95 6.04 1.75 4. 26 2. 13 5.59 2.8e 5.26 6.22 1.8 2
1927 12.44 2.89 3.04 11.77 1.15 1.34 7.56 3.57 3.81 1.63 8.89 7.27
192B 5.23 3.5B 4.88 2.04 4.94 2.90 0. 87 3,50 5. 15 1.25 5.93 8.75
1929 13.85 17.33 12.60 8.65 4.00 1.58 2.37 5.18 0.51 0.77 13.29 20.61
1930 12.44 5.49 9.78 18.97 4,80 7.78 4.0 2 7.24 6.39 2,71 20.43 3.06
1931 1.91 3.18 5.59 15.71 10.37 1.05 0.51 4. 29 8.07 6.51 4.05 7.77 70.11
1932 6.34 27.00 5.8 3 8. 54 3.45 2,15 3.06 1.25 0.95 0.06 3.85 7.21 69.76
1933 5.69 2.00 7.07 6.09 2.26 0. 61 1.41 0.8 5 2.26 0.49 8.00 0.96 37.59
1934 1.29 3.16 7.38 11.51 13.16 1.80 4.02 0.76 4.82 6.73 3.78 2.97 67.38
1935 3.82 1l .80 3.70 8.39 4. 56 2.46 2.01 1. 16 4.17 4.41 9. 18 3.77 59,43

1936 4.31 1.90 11.50 17.95 9.07 5.40 4.30 9.78 2.49 8.67 9.0 2 20.95 105.36
1937 14.81 11.90 14. 16 2.04 7. 50 2.26 5.85 8.35 2.81 3.97 6.72 8. 13 94.50
193B 7.40 1.79 11.8S 16.52 9. 22 1.26 1.44 2.8 5 0.11 3.38 2.21 7.09 65,10
1939 14.51 3.73 5.22 12.49 1.39 1,42 5.3 4 2.67 1.59 3.57 10.57 3.40 65.90
1940 1.95 6.82 6.07 5.09 5,36 1.01 3.44 14.7 2 1.89 6.46 8. 89 8.43 69.93

1941 8.41 4.41 5.97 4.09 8.64 9.17 3.88 5.85 5.78 16.89 6,96 7. 97 88.62
1942 2.27 8.54 44.90 15.46 4.10 1.66 3.88 4.86 1.24 4.05 1.94 3.00 95.90
1943 2.22 1.83 10.42 11.22 2.46 1.98 5. 12 4. 73 2.55 0.14 1.97 5.29 55. 93
1944 1.14 5.67 3.44 6.56 2.85 0.88 2.9 2 3.14 1. 22 7.65 2.34 4. 50 42.31
1945 0.70 4.77 11.68 4.16 2.12 2.06 0.99 3.11 0.90 5.5 0 3.25 6. 73 46.91
1946 8.71 1.96 8.03 5.59 2.79 0.31 3. 33 0.57 2.02 1.98 7.22 17.60 60•.21
1947 3.36 5.27 8.10 5.36 7.64 1.13 1.85 2.88 1,08 3.2 3 2.10 11.08 53.0 8

12.07 6.11 17.09 5.50 3,94 0. 10 3.48 0.90 4.89 9.2 8 10.M 10.54 64.85

1950 2i::i
5.24 8.08 5.59 2,87 0.38 0.74. 6.59 3,85 2.31 3.76 6.36 5.29 51.06

:::: ::::
1955

4,07 13.20 3.92 7.7 5 3.94 4.91 1. 52 10.33 0.30 6.51 1.97 2.65 61.07
1958 9.39 2.75 1.00 4.87 17.60 1,67 12.10 6,74 16.44

8.41 10.16 3.89 64.50
4.13 15,80 10.18 10.61 6.3 5 1.99 1.72 2.4 0 4,69 0.45 7.01 5.21 70.50

4.19 10.66 0.49 26.81 1.50 1.59 2.05 0. 90 1.26 7. 09 10.07 3,29 69.90
1.75 4,25 7.58 0.66 1.27 0.48 1.17 0,62 1.60 0. 98 1.85 2.83 25. 31
4.93 3.58 3.27 6.81 11.93 1.63 3.72 1.62 5.78 2.64 4.36 3.05 53.48
4.24 9.20 6.29 2.84 10.85 1.50 2.44 3,68 4.75 9.07 8, 73 4.74 68.33
8.54 5.68 9.75 7.90 1.6 8 1.76 1.09 1. 11 0.43 5,44 7.69 6. 46 57.63

e.n 9.69 6.50 7.73 0.96 2.64 3.5 1 4.17 4.84 4.50 2.37 10. 11 63. 23

Total 475.20 506. 13 667.43 600.71 359.74 176.94 300.89 365.72 215.92 325.03 514.66 578.9 2 5089.31
M,,,,
M",.
Min.

1961
1962
1963
1964
1965
1966

1903
1904
1905
1906
1907
190B
11109
1910

1911
1912
1913
1914.
1915

1916
1911
1918
1919
19Z0

19Z1
1922
1923
1924
Hl25

t
o.
n

"U
"I.
I.
L
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JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN. JAN. FEB. MAR, APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. AN'

1956 6.43 25.29 7.06 13.05 9.50 8.2 1 3.76 25.00 0.80 10.80 4.48 7.55 121.93 1916 1l .52 1.94 9.45 13.44 23.89 10. 51 9.44 4.16 2.95 9.33 26. 19

1957 4.23 6.94 6. 73 17.38 5.83 1.62 6. 16 29.73 2. 59 18.41 7. 80 28.59 135.81 1917 3.89 6.40 7. 09 4.08 4.04 4. 84 2.92 0.77 0.59 3.04 14.87 8.80 5U

1958 6.67 14.18 11.03 5.66 11.68 5.25 15.64 17.5 2 5.66 18,81 10.08 13. 11 135.95 1918 12.08 26.32 18 ,66 50.07 16.98 11.93 22. 32 14.35 2.15 5.07 17.47 25.53 m.l:
1959 8.8 3 18.53 4.12 11.2 2 9.8 1 0.15 4.20 8.60 2.42 1.07 13.58 14.11 102.10 1919 8. 40 5.30 14.32 6.46 5.28 0.98 :l.69 5.75 4. 67 7.4 3 1.23 9.82 1l.li

1960 10.51 22.55 15.85 22.65 8.29 3.57 4.40 3.9 1 8.30 1.46 15.09 6.71 123.29 1920 3.97 1.99 19.13 5.41 0.09 1.74 5.03 5.86 7.22 9.21 6.28 7.80 '"
1961 4.46 19.54 1.53 25.70 4.1 3 2.15 4.01 1.44 2. 17 11.12 17.64 9.73 103.64 1921 39,2 3 3. 42 10.94 8. 38 3. 15 1,45 10.5 1 10. 14 5.85 9.39 25.18 14.38 141"
1962 1.99 6.50 9.26 1.53 2.30 0.64 1.01 1.98 2. 94 1.10 3.50 5.02 37.77 1922 17.35 12.48 19. 80 8.58 5.3 1 1.69 3.27 6.27 8.44 4.96 14.62 1.31 104.1

1963 8. 35 3.80 6. 36 16.75 20.93 2.66 8.59 3. 32 7. 53 3.12 8. 43 3.62 93. 46 1823 21. 12 10.97 23.83 10.79 7.73 5.55 8.29 13.28 9.75 10,51 6.35 27.27 155,1,1

1984 7, 48 17.1 2 8. 14 1.29 20.65 2.66 3,73 4.89 6.95 14.60 15. 10 6.20 114.81 1924 3.32 8.9 4 7,87 18.59 5.83 1.26 8.5 7 9,47 3.47 14.73 10.09 3.46

1965 11.7 3 7.93 12.43 8.05 2.78 2.65 1.79 1.18 0.21 6.21 11.55 12.24 78 .78 1925 10.55 1.95 24.82 13.64 1.7 0 7. 17 5.07 16.65 5.03 1.79 8. 41 0.80

1966 8.08 11.2 5 10.62 13.97 2.47 5,88 6.33 9.76 6.36 9.50 4.67 16.50 105.39 1926 3.40 4,15 0. 26 11.87 4.83 6.39 3.73 10.36 4.58 5.89 1'2.00 12.32 79Jl
1927 13.28 2.53 6.27 7.23 3.56 3.6 4 10.34 9.38 6,79 3.09 8.58 14.90 .U

Total 622. 19 719.92 953.62 938.88 563 .69 269 .11 457.82 565.17 324.37 477.67 140.82 826.99 7462 .92 1928 6.89 5.84 5.81 8.93 6.4 1 2.44 11.56 7.25 11.09 7.22 8.20 11.40 . 1,11
1929 15.54 19.11 18, 14 11.39 4.74 2.56 4.94 5.1 2 1.66 3.39 13.30 19.89 m.lI

Mean 8.64 10,00 13.24 13.04 7.83 3,14 6.36 7.85 4.51 6.63 10. 29 11.49 103,65 1930 11.92 11.63 15.30 28.46 10.74 16.29 6.90 28.8 1 11.81 5.40 14.66 3.76 16l,l1

Max. 32.6 2 41. 10 74.78 47.19 34.52 15.82 32.37 39, 27 15.02 24,28 32. 29 42. 30 222.44
1931 2.26 1 ,53 3.2 3 22. 12 8. 16 1.51 9.30 1.49 12.61 9.86 13.60 8.97 1"'"

Mlo . 0.33 0,52 0.39 1.46 0.00 0,15 0.67 0.28 0.21 0.28 0.32 0.06 37,77 1932 12.71 45.23 7.79 14.23 8.37 3.93 8.00 3.13 2.86 1.0 5 7.74 11.64 125.11
1933 15.86 6.89 7.59 7.00 5.85 3.42 2.69 2.82 7.55 1.34 9. 12 1. 14 7Lfo
1934 7.45 8.12 11.38 22.99 20.0 1 4.70 6.44 4.03 9. 19 9. 14 11.03 6. 37 120)'1

Slation No. 222.6- SUGAHARA CAMP 1935 7. 12 24.99 9.80 14.72 3.81 6.22 6.21 2.08 11.10 11.03 15.55 4,46 117,'

1936 3,65 1.53 19.96 20.6 4 16.00 6.7 1 8.79 22.47 5.36 11,42 12.88 29.04 151.1
1892 5.24 1937 20.03 23,80 21.58 4.95 10.39 5.55 13.28 12.57 4.00 10.06 10. 19 6.78 14111

1893 6. 38 5.12 9.33 10.89 3.3 2 2.08 2.85 1.57 1.36 1.69 2.21 2.64 49.44 1938 15.23 4.1 8 23.69 21.55 18.94 5.79 3.54 6.3 1 1.68 6,2 1 6.90 10. 12 130.11
1894 1.62 12.56 16.52 4.41 0.89 2.24 4.57 4.37 0.66 3.41 17.73 16. 17 85.15 1939 21. 12 12,6 1 12.76 19.98 4.18 5.52 9.68 6.62 4.60 5.00 15.1 2 3.17
1895 7.88 10.28 20.01 2.12 1,81 4.75 7. 13 6.52 4. 99 10.70 1.26 83.78 1940 3.6 1 6.69 8.32 6.39 5.87 2.56 1.85 23.3 2 3.13 12.31 12.09 0.43 lOLl!

1896 ID.42 16.25 12.1 5 12.36 6.80 7,17 4.33 7. 11 1.91 4,91 1.01 5.32 89.83 1941 11.58 9. 16 9.60 8.49 13.59 11.95 6.95 12. 10 12.04 23.84 13.60 13.44 HUI
1897 2.68 6.02 3.25 3.71 2.24 0.78 3.16 7. 19 0.65 1.87 6.88 5. 18 43.38 1942 2.16 9.88 61,31 29.20 8.41 4.61 4.28 9.53 4.83 6.57 5.35 8.60 15ol:r.
1898 28. 20 4.72 20.59 4.96 3.96 3.88 6.44 2.99 2.03 4.98 3.99 4.42 81.18 1943 3,55 13.13 12.69 13.57 9.27 6.3 1 12.36 9.5 1 8.88 0.82 3.00 9.00 ".f
1899 0.27 1.23 18.46 6.88 3.98 2.35 4.28 6.59 1.99 14.25 5.32 1944 2.98 10. 19 4.54 12.61 8.96 8.58 9.25 6.9 1 2.84 14.73 6.78 10.33 ,.5

1900 4.62 10.31 4. 87 7.83 9.53 2.08 2.01 4.29 1.21 8.0 5 13.75 3.97 72 .24 1945 1,43 6.96 22.07 3.39 5.05 6.29 1.70 6.83 2.45 4.85 5.98 12.19 1U

1901 3.94 8.08 18.12 2.88 0.29 0.33 0.10 0.27 0.38 4.00 13.35 9.79 63.03 1946 12.84 4, 17 14.74 12.51 3.54 1.46 6. 39 2.01 3.30 5.66 10.77 lOt S:

1902 3,29 3.52 62.76 8.23 17,51 5.99 2.89 14.68 8.34 6.95 13.45 24.99 172,38 1947 5.97 7.3 1 20.75 9.26 13. 53 1.90 5.84 7.11 4.22 7.30 3.48 20.36 IOt al
1903 12.96 8. 13 11.60 21.72 1.40 12,73 4,76 2.4 3 6.73 11.61 2.67 97.20 1948 18. 11 8.89 25.64 15.48 8.84 1.79 5.82 2.84 6.51 14.79 18.89 19,96 lolt li

1904 15.03 9.86 2.97 33.10 5.70 1,94 15,52 5.3 5 5.62 1.22 8.'ll 3.14 108.16 1949 8.73 1.92 13.62 8.62 5.73 1.04 6.56 5.85 5.07 4.92 15.12 7.46
1905 7.20 3.59 11.67 7. 57 5.97 4.32 6,2 4 10.30 14.25 8.62 12.61 6. 54 100.88 1950 5.29 5.07 10.99 32.63 7.57 3. 13 9. 16 2.37 2.97 5.36 20.89 24. 11 129,J.l

1806 0.23 1.64 3.61 11.61 4.72 2,81 8.11 11.30 2.38 1.81 6.90 15.60 70.72 1951 9. 26 14.69 9. 11 5.49 1.80 2.83 9. 01 8.84 2.41 7.28 16.01 11.38 saJI
1907 2.8 1 10.34 13.60 9.81 2,34 4.4 0 9.28 24. 52 13.40 7. 19 4.11 2.74 104.52 1952 10.15 8.36 16.94 10.96 12.98 5. 28 7, 05 6. 27 3. 27 18.58 8.74 7.76
1908 3.08 7.25 2.1 2 8.23 3.67 2.96 7.5 8 7.86 7.61 5.84 8.56 18.74 81.47 1953 0,45 5.75 11.62 3.47 10.0 1 2. 28 4.5 1 8.82 1.42 3,40 B.02 7.54 it .ll
1909 6. 10 7.04 24..54 16,09 3.77 2.94 4.17 0.90 1.8 5 2.75 2.47 6.53 19.15 1954 2.82 3.85 12.25 4.52 18.34 4.99 9,89 16.01 3.93 5.65 0.82 42.02 133.•
1910 14.34 5. 16 6.89 4.9 1 9.34 7,33 4.45 7.78 1.50 4,80 9.87 17.98 94. 13 1955 7.4 5 26.1 5 11.09 15.99 8.38 8.08 5.95 8.83 4.0 8 4.89 9.02 2.57 IO!,U

1911 12.15 22.72 8. 48 13.00 8.64 8.14 4.70 6.27 10.27 2.7 8 8.99 8.43 114. 57 1956 5. 14 24.22 8.19 9,49 10.28 10.35 3.76 25.42 1.42 9.31 8.05 5.12 12Lll
1912 1,51 10.41 10.64 12.94 3,46 2.5 2 1.85 2.89 5.32 8. 19 8.73 8. 50 76.96 1951 4.66 8,45 5.75 17.14 8.69 2.67 8,17 29. 13 2.76 11.79 8,70 21,98 u !.ll
1913 6. 11 4.28 4.00 7,77 8.35 4.35 1.64 3.8 5 2.3 0 0.83 22.52 15.3 5 78.1 5 1958 4.30 5.27 5.70 6.69 10.42 7.83 14.30 15.07 6. 20 14,78 15.81 4.09 11%.41
1914 13.22 1.93 10.00 7.73 25.92 11.30 25.87 31. 34 17.54 6.1 2 17.60 9.5 5 178. 12 1989 9. 11 13.40 4.61 13.55 1.7 7 1.0 5 5.35 7.06 4. 12 1.83 14.84 13,44
1915 4.67 6.91 4.49 12.63 2.57 8.12 5.48 0.53 4.50 7. 35 16.79 7,74 78.7 8 1960 10.5 1 19.83 15.62 19.52 8.28 4.26 6.02 7.1 8 11.38 3.00 14.15 6.02 tzS:r.
1916 8.86 1.25 6. 87 11.79 18.49 4. 97 5.92 4. 17 2.98 2.06 19.50 92.84 1961 3.60 19.64 3.88 19.55 6.42 2.15 5.17 2.30 3.09 12.16 13.93 9.95 102.11

1917 4.94 4.76 5.26 2.72 1.73 2.74 1.62 0.30 3.06 15.05 8.89 1962 1.55 1.79 8.0 4 1.39 5.38 1.77 2. 12 3.20 4.16 1.24 3.20 5.05 Itl

1918 9.46 25.81 14.68 54.21 26.3 9 10.75 18.06 9.31 1.74 3.68 24.37 40.1 6 238.6 2 1963 6.93 3.06 8.08 18.32 19.81 4.70 10.62 3.94 6.8 7 5.37 9. 11 2.49
1919 16.09 5.48 11.21 5.59 3. 18 2.03 1.68 3. 19 3.01 2.54 0.42 8.59 63.0 1 1964 8.29 16. 10 13.73 8.07 24.71 3.20 3.47 6.36 9.52 11.96 16. 10 1.29 ,2<1'
1920 4. 12 3.74 18.87 5,35 0.05 0.45 2. 16 0.57 4.5 1 4.80 6. 17 6.56 57.31 1965 11.54 7.2 1 11.05 10.07 4. 29 3.78 3.93 1.66 0.50 8. 18 9.1 5 14,54 ,.5
1921 31.46 1.80 11.23 4.29 0.66 0,43 6.89 4. 13 3.84 8.0 3 28.5 7 17. 13 118.48 1966 12.43 8.56 12.35 12.32 6.15 7. 10 10.14 7.72 7.25 11.04 11.32 ll Lfi

1922 14.98 6.8 5 22.18 5.25 1.99 1.89 1.71 2,69 7.08 1.57 11.42 0.35 77.93
1923 18.52 7.6 0 12.38 4.64 3.33 3,77 3.25 11.52 6.63 5.2 3 4. 27 19. 12 100.26 Tota l 710.24 136.82 1048 .55 970 .42 636. 19 350.55 584. 09 711.23 435.63 580.33 861.55 858. 31 '1713,11
1924 1.20 6.54 4.71 13,46 2.00 0.15 2.92 5.75 1. 11 13.04 6.4 6 1.08 58,42

1925 6.90 0.81 9.48 8.41 2.39 2,46 1.95 7.49 2.22 0.4 1 4.71 0.17 47,46 Mean 9.35 9.8 2 14. 17 12.77 8. 37 4.61 1 .69 9.36 5.73 7.64 11,34 11.29 115.0:

1926 1.20 3.48 0. 12 8.40 1.18 4.0 1 1.17 4.97 1.65 3.24 9. 13 1.26 39.76 Max. 39.23 45.23 94.35 50.0 7 25.23 17.08 30.66 38.69 20.40 26.18 29.47 42 ,02 226.il

1927 10.81 3. 15 4.42 10.55 0.83 0.84 8.09 3.00 1.09 0.80 4,75 8. 10 56.49 Mlo. 0.45 1.53 0.26 1.39 0.09 0.33 1.45 0.77 0.50 0.82 0.82 0. 80 .. .P

1928 0.78 2.22 4.00 2.2 0 4.40 4.06 3.95 2.60 3.9 3 2.41 3.37 8.67 42.59
1929 10.51 15.OQ 12.60 9. 14 1,46 1.94 3.31 5.26 0.70 2.1 8 15.53 19,26 96.98
1930 10.84 7.80 11.89 18.11 4.61 8. 64 3.6 2 13.89 5.81 1.51 12.3 3 3. 29 102.94

1931 2.5 1 4.22 2,91 20.06 13.28 1.30 8.8 3 3.9 9 6. 77 6.2 2 1 .78 6. 23 84. 10
1932 7,75 30.67 8.07 8.55 4. 55 2.46 5.2 2 1.79 1.06 0.5 3 4.47 7,61 80.73
1933 17. 71 5. 16 8.46 5.58 4.31 1.35 1.74 1.51 3.86 0.71 4.15 3.86 59. 00
1934 5,63 4. 37 8.47 18. 98 12,56 2.36 3.6 3 2.22 6.6 0 7.2 2 6.82 4.65 83.5 1
1935 6.66 22.22 5. 34 10.39 4.34 3.4 5 4.2 1 1.84 6.77 6.46 12,24 4. 15 88.01

1936 4.23 1.51 14.89 18.04 12.16 4. 82 8. 19 14.05 3.02 9.56 13.46 27.8 5 131.78
1937 18.53 23.48 18.30 3.93 8.55 4.24 10.57 11.4 2 2.87 9.58 8.56 8. 23 128.06
1938 12.90 3.0 2 22. 39 18.53 11.81 3.78 2.06 4.28 0.77 5. 17 4.48 9. 14 98.3 3
1939 19,33 9.4 7 9.48 19. 37 2.31 3.07 7.97 4.82 3.03 8.26 13.91 2.94 100.98
1940 2.06 8.94 8.3 5 4.23 5.50 1.6 3 5. 15 18.80 3. 35 7.53 10,34 10.20 84.08

1941 9.45 1. 52 8.16 6.20 10.94 10. 16 4.20 8.77 8.9 2 23.37 8. 46 11.27 117.4 3
1942 Dis continued

Tola l 424.04 389.94 553.69 547.54 297. 18 170.32 271,45 325.83 207.44 257.88 475.25 457.87 4185.98

Mean 10.81 10. 00 14.20 14.04 7.62 4.37 6.96 8. 57 5.32 6.6 1 12.19 11.74 113. 13
Max. 31.48 30.67 62 .76 54.2 1 26.39 11.30 25.87 31.34 17.54 23.37 28.57 40.16 238.62
Min. 0.23 0.87 0.12 2,20 0.05 0. 10 0.70 0.27 0.30 0,4 1 0.42 0. 17 39.76

st enen No. 223.0 - OOKALA

1891 25.87 3.73 13.71 10.93 4.16 3.06 9,99 9.03 8.07 , 26.78 14.36 33.94 183.63
1892 18.01 1.12 2.4 3 4.22 6.59 5.20 5.70 9. 16 5.58
1893 8.13 6. 25 13.74 14.96 5.07 4.42 5.62 2.50 3.09 3.39 1.9 3 2.80 71 .70
1894 3.56 11.73 12.76 6.93 1,31 2.9 1 4. 51 4.64 0.60 4.58 19. 18 24.71 97,42
1895 5.76 5.91 12.85 24.93 4.46 4.14 5.78 9.12 9.58 8.88 11.4 4 2. 14 102.57

1896 7.9 1 7, 76 11.02 7. 23 5.33 6. 14 4.8 1 6.07 1.79 7.28
1897 4.29 8.61 5.90 5.48 2.03 4.33 9.42 2.55 2.04 9.39 6.72
1898 32.85 6.5 2 28.43 6.33 11.71 5.27 3.99 5.63 7.32 4. 39
1899 0.49 3.61 22.87 8.26 8.54 5,44 10,3 1 11.47 4.32 20.22 8.81
1900 4.97 9. 17 5.46 7.92 12.99 3.46 3.62 7.46 2. 13 9,62 14.87 2.13 84. 42

1901 4.72 6.99 17.53 4. 13 0.55 0.51 1.45 1.34 0.58 5.94 29.4'1
1902 4.41 9.29 94.35 7.5 7 23.62 4.17 4,48 20. 11 9.38 10.14 15.61 23.48 226.6 1
1903 11.34 10.98 8.37 23.5 7 2.24 0.33 10.60 6.75 9.85 13. 15 2.80 105,53
1904 19.05 10.30 6,80 25.75 6.55 5.35 16.75 6. 15 8.40 1.45 9.58 2.84 115.77
1905 6.50 4, 02 15.11 6.59 7.81 6.36 9.84 15.47 16.12 16.24 9.22

1906 1.67 2.00 5.93 14.06 8.27 4.47 9.53 13.79 3,6 1 3. 14 8.05 16. 15 90 ,67
1907 2.98 11.95 15.94 13.41 3.69 9.44 11.23 30.38 20.35 8.86 7.5 1 3.73 139.53
1908 4.64 10.38 3.49 10.88 8.22 4.74 11.84 11, 81 12.36 10.10 10.21 20.64 119.31
1909 7.48 9.10 31 .46 15.8 3 7.49 5.69 10.18 2.29 4.93 5.59 5.29 10.64 115.97
1910 16.82 6. 70 10.80 7.66 11.47 10.90 8.55 12.95 2.07 9.32 12.4 6 25.30 135,02

1911 13.24 23.50 9.36 16.88 11.07 11.20 8.26 7.99 14. 18 3.90 10.53 8.0 1 138, 12
1912 2.48 12.52 11.42 5.72 3,77 3.92 4.87 7.59 13.46 9.8 1 9.68 Remote station, location unknown.1913 10.07 7. 43 5. 16 10. 24 7.30 6.20 3,02 6,03 3.30 1,39 22.89 11.61 94.64
1914 13.47 3.88 10.31 11.57 25.23 17,08 30.66 38.69 20.40 8.30 16.40 11.13 109.1l
1915 7.52 10.92 5.56 11.33 4.22 7.00 7.87 1.16 5.96 9.61 23.73 7.31 107,89
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Temperature

TEMPERATURE STATIONS AND RECORDS

Like rainfall records, temperature records
on the is land of Hawaii have been kept for many
years by the U.S. Weather Bureau, other govern-
ment agencies , private companies, and indivi-
duals , Temperature stations on the island are
not as numerous as rainfall stations, however,
nor are the periods of record as long-term.

The ea r li es t temperature records were be-
gun in 1893 at several stations: Kealakekua-
Davis (No, 29.1), Volcano House (No. 51,4),
Holualoa-1450 (No, 68,5) , Laaloa (No. 69,11),
Pepeekeo Makai (No. 144), and Kohala Mission
(No . 175.1) , Of the foregoing pioneer stations,
all except the Kohala Mission station have been
discontinu ed .

Pr es ently there are 121 active temperature

stations on the island, their distribution shown
on Plate 5, Also shown are the locations of sta-
tions for which temperature observations are no
longer being made.

Temperature Station Index, pages 85-91,
provides a complete reference to all tempera-
ture stations with available records , current
through 1967. Temperature stations totalling
167 are listed in numerical or der according to
assigned state key numbers. A cross reference
to this numerical listing is presented in the
Alphabetical List of Climatologic Stations , pages
9-11, (See Rainfall section of this report for
climatologic station numbering system.)

Tabulated monthly and annual temperature
data, together with mean maximum and minimum
temperatures , are presented in Selected Tem-
perature Records , pages 92-102, All available
station records are included.

Barren lava atop Mauna Kea at Lake Waiau, where es timated average temperature is less than 4SoF.

Temperature 79
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Mauna Kea wears patches of snow, while at Hapuna Beach at Kawaihae, about 13,000 f eet below and
some 25 miles distant, bathers find respite in the surf from temperatures ranging into the 90's .

"
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Left: Single max-min thermometer is Us-shaped tube,
the left leg indicating minimum and the right leg
maximum temperature.
Below: Separate maximum and minimum thermome-
ters properly mounted and in correct "set" position.

TEMPERATURE CHARACTERISTICS

Temperature depends almost entirely on
elevation, although affected somewhat by slope,
wind exposure, and cloud cover. Thus, regular
sequences, dissimilar to those typical of rainfall,
are characteristic of monthly temperatures on
the island of Hawaii.

Records show that mean temperature de-
creases at an approximate rate of l oF for each
300 feet increase in elevation, the rate being
SomeWhat greater at the lower elevations. The

temperature range increases approximately
1 F for each 300 feet increase in elevation.

The level at which the uniform rate of tem-
perature change is halted or reversed usually
ranges from 5,000 to 7,000 feet elevation. This
"temperature inversion" is generally associated
with tradewind air circulation, warm air rising
at the Equator, flowing toward the North Pole
above the inversion level, and returning below
the inversion level from the northeast (rather

due north, because of the earth's rotation on
its axis). The ceiling of tradewind clouds is
generally at the inversion level.

Highest daily temperature in leeward areas,
less cloudiness, are usually greater than

In Windward areas. The range of mean monthly
temperature from summer to winter is slight,
also increasing with elevation. August and Sep-
tember are the warmest months; January and
February are the coolest. Mean annual tempera-
ture variations are also slight.

Temperature

Temperatures above 900F are very unusual,
except in the dry leeward area of South Kohala
where maximum temperatures in the low 90's
are moderately common. The island's highest
recorded temperature , 96oF, occurred in 1967 at
Mauna Kea Beach (No. 98), elevation 103 feet,
where the mean annual temperature is 78.4°F .

Except at elevations above 2,500 feet, tem-
peratures less than 550F are uncommon. The
lowest temperature of record on the island,
22oF, also occurred in 1967, at Mauna Loa Slope
Observatory (No. 39), elevation 11,145 feet,
where mean annual temperature is 43.8oF. Atop
Mauna Loa (No. 39.1), elevation 13,455 feet ,
mean annual temperature is 42.9 0F . The sum-
mits of Mauna Kea and Mauna Loa are frequently
covered with snow in winter. Frost rarely
occurs below 4,000 feet elevation.

Mean temperature on the island of Hawaii is
graphically depicted in Plate 6. The spaces be-
tween isotherms (lines of equal temperature)
from the coast to mountain peaks indicate the
decrease of mean temperature with elevation, the
more widely spaced isotherms generally coincid-
ing with similar contour intervals denoting less
slope. Four distinct temperature lows occur at
mountain peaks .

Plate 7 plots maximum and minimum tem-
peratures at selected stations , showing decrease
with elevation and only slight seasonal variations.
Minimum temperatures, occurring at night, are
characteristically more regular than maximum
temperatures, the latter fluctuating to the extent
that a typical pattern is not discernible.
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Temperature Station Index

state USWB Hyd. Latitud. EI••.Key Index Station Obsern r District Readini 5 Record Data Remarks
N•• No. Area Lengltude (ltl Years Location

1. 0 2B80W Ka La e US Coast 84 Kau 18 54. 9 35 Daily 1936- USWB
Guard 155 41. 0 1946

1. 1 Mor s e Fie l d US Air Force 18 55 40 More 194 0-
155 41 than 1941

once
da ily

1. 2 Ka Lae Space Tech 18 56. 5 305 Daily 1959-
Lab 155 41

2. 3 Hoopuloa RVS Dom- S Rona 19 12 .8 242 5 1908 - Na Ohia
Upper kowi cz 15 5 51. 3 191 2

6. 1 Kau W H Hilyse1 den 83 Kau 19 04 . 7 18 50 1905-
155 37.5 1909

7. 0 4620 Kio l ak aa C II Hay s e1den 19 03. 2 1050 191 6-
155 37 . 5 1953

10.1 New Mount a i n Hu t c h i ns on 19 07 . 8 260 0 Week l y 1964- Obs v r
House Suga r Co 155 36 . 2

11. 0 Mak i no 19 05 . 6 2120 Reco rder 1952- Fie ld 20 , Fi eld 240
155 36 .1 10 /5 2-8/ 56 cha r ts DOWALD

12. 3 Field 64 19 09.9 1825 1955 - Field 58 , Field 64
155 34. 6 maka i , Fiel d 750 ;

c harts at pl anta t i o n

12.4 Wa t e r fa ll 19 10. 6 2325 1954 - Replaced by #12 . 3
155 35 .6 1955

12.5 Fie l d 740 19 09.3 174 0 19 53-
15 5 34 .2 1954

12. 9 Field 850 19 10.6 2000 Weekly 1962 -
155 33.8

13 Waiuba ta 19 05 . 9 13 75 Weekly 19 54- Obsv r Fi e l d 370
155 34 .2 or twice HSPA

weekly

13. 1 Field 35 19 05 .2 167 5 Weekly 1954- Obs vr
155 35 .2

13.3 Field 51 19 07.4 1740 Rec order 1954 - Field 630 10/52-2/53
155 34. 6 cha rts a t DOWALD ; r es t

charts a t plantation

13 . 5 Fie l d 640 19 08 1650 1952-
155 34.3 1953

13.8 Kaa1a i ki 19 07 . 9 192 5 Week l y 19 64-
Ai r str i p 155 34 .7

14.0 6588 Naalehu 19 03 . 8 675 Dai ly 190 0- Obsvr
155 35 . 3 excep t USWB

weekends HSPA
Recor der 1948- Ob s v r

17. 0 Moaula Hawaiian Agri - .. 19 12.1 1950 Da ily 1950 - Obs vr
Reservo i r cultural Co 155 31. 8 USWB

20.2 Ali li 19 13 .4 2830 Recorder 1955- Obsvr A1ili (Fi eld 8) , re-
155 31. 4 placed by no ; charts

a t plantation
20. 3 Fi e l d 8 19 13 . 3 2700 19 52- Charts a t plantat ion

155 31.1 1955
21. 0 7421 Paha la 19 12 .1 860 Daily 1905 - USWB Moved 1/48 90' N & 170 •

155 28 . 8 W; probab l y moved twice
before

21. 1 Fie l d 150 19 12 . 1 1000 Recorder 1952 - Obs v r Lower Kauhane Fie l d 16 ;
155 29 . 1 charts a t pl antation

22.1
Ke a i wa Camp 19 14 . 3 1700 Daily 195 2- Field 35 1; c harts a t

155 28 .9 Recorder 1955- plantat ion

24.1 7166 Opi hi ha1e 2 Mi ss C Le onard 84 S Kona 19 16 . 3 13 00 Daily 1956- USWB- 155 52 .'6
Note: For Key t o Abbreviation s, see page 10 .
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Slale
Key
No.

USWB
Index
No.

Station Observer Hyd.
Area District latitude

lo ngitude
Elev.
(Il) Readings Record

Years
Data

loc ation Remarks

26

26 .2

28 .0

3977

6697

Takashiba

Kea lakekua

Napoopoo

Kona Experi-
me nt Stat ion

Miss Amy
Gre enwel l

Kona Experi -
me n t S tation

84 S Kona 19 29.6
155 53 .9

19 29 .6
155 54 .9

H 28. 3
155 5 4 . 5

2100

1450

400

Weekly 19 38- USWB
Recorder 19 38- Obsvr

19 45

Dai ly 1954 - USWB

Daily 19 38- USWB
Recorder 1938- Obsvr

1945

Moved 195 2 100 yd s SSW

No data o r i o r 1956

Takahama-Napoopoo ; moved
6/3 9 from 600 ' e l ev

Recorder 1952- Obsvr
1955

28 . 1

28 . 2

29 . 1

35 .2

35 . 5

35 .6

Napoopoo

Keei Middle
Rd

Kea l akekua
(Dav i s )

Wood Va lley
Camp

Mud flow

Wood Valley

American
Fac tor s Inc

E E Glass

Reve rend
S H Davi s

Hawai ian hqri- 83 Kau
cultura l Co

19 28 .6
155 55 . 3

19 27 . 9
15 5 5 4 . 0

19 30. 6
155 55 .2

19 16. 3
155 28 .4

H 15 . 4
15 5 28 .5

19 16. 4
155 28.6

15

680

1580

non

19 00

2200

Daily

Dai ly

1918- USWB
1938

19 55-

1893
19 15

194 9-

1955- USWB

Move d 7/20 1/4 mile N;
move d 11/37 30 0 yds N

Moved 4/ 58 80 ' E

No da t a 19 00 -190 4

Wood Val l e y (21 50 ) Wooo
Va lley Rese r voi r ( 21501

Camp Kai Fie l d 40-1;
charts at p lantat ion

36 .1

38 .1

Fie l d 481

Mauna Loa
Se i smo Sta

Hawa i i Volca-
no Observatory

19 18. 2
155 28 . 3

H 29 .8
155 2 . 3

3250

6690

Reco rder 19 55- Obsvr
1965

1951- DOWALD
19 55 USWB

Char ts a t plant ation

39 .0

39 . 1

6198

619 8

Mauna Loa
Slope Obs

Maun a Loa
Upper

U5W1l R5 Hilmaku ll 19 32 .3 11145
155 34.7

19 32 .5 10960
155 34. 5

1951 - USWB
1956

Trk t r ail un t i l 19 51 ,
move d .f r om 6750 '

No da ta 1951 - 54

39.2

44 . 1

45 .2

Mauna Loa
Sununi t

Ohaikea
(3750 )

Mauna Loa Trk
Trail (5100 )

USDA Frui t
Fly Lab

83 Kau

19 29
155 36

19 25. 5
155 19.8

19 28 .0
1 55 21. 2

13455

3750

5100

1951-
1957

1951-
1952

1951- Obsvr
1956 DOWALD

USWB

No da ta a f te r 1953
e xc e p t 9/56 to 1/ 57

Fire Cache #2

45.3

51.0

Mauna Loa Tr k
Tra il (59 00)

Kilauea
North Rim

C K Wentworth

19 28 .9
155 22 .3

19 26 . 4
15 5 16 . 4

5900

40 50 Daily

1952- DOWALD
1956 USWB

1 952- Obs vr
DOWALD
HSPA

Wentwor th move d 1952
f rom 4025 ' elevation

51. 3

51. 4

51 .7

0 1a a (29 W M Gi ffard
miles )

Vol cano Hou s e Volcano House

Mauna Lo a Tr k USDA Fr uit
Tra i l (400 0) Fly Lab

19 26
155 15

19 25 .9
155 15 . 7

19 26.5
155 18.5

3800

39 75

40 00

1912- USWB
192 1

18 93- No data 1894- 1 904
1916

Reco rde r 1952- Obsvr
19 56 DOWALD

USWB

51. 8

54 . 0 1303

Mauna Loa Trk
Trail (4250)

Hawaii Nat l
Park Hdqs

Hawa ii Nat l
Pa r k

1 9 26 . 8
155 19 . 2

1 9 26. 0
155 15 . 6

425 0

3970

1949-
1958

Dai l y 19 13- USWB
Recorder 19 13- DOWALD

1938

Kipuka Kai

Volcano Observatory
moved 5/43 400 ' NE

54 . 2

54.3

65 . 0

65. 2

65.3

66 .0

67 .0

074 0W

74 57

3370

3043

86

Glenwood
(Helbu s h)

Glenwood

Paho a

Lowe r Pahoa

Uppe r Pahoa

Kapoho Upper

Kamaile

X L He lbush

Puna Sugar

82 Puna

83

19 29.6
155 09 .6

19 31. 4
155 08 .3

19 29 .7
1 54 56 .9

19 31. 4
154 55 .5

19 27.7
15 4 58 . 4

19 29.5
154 52 .6

19 26 .2
154 56.0

2300

2150

670

38 0

1170

440

560

Daily 1916- USWB
1928

1951- Obsvr
195 9 HSPA

1921 - Obsvr
USWB
HSPA

1951 -
1959

1951-
1959

1934 -
1955

1921-
195 5

4 re locations ; unkn

Pahoa makai

Pahoa mauka

Kapoho mauka

K.,mail i
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State
Key
No.

USWB
Index
No.

Station Observer Hyd.
Area District l atitude

lo ngitude
Ele••
( ft. ) Readings Record

Years
Data

l ocation Remarks

Recorde r 1950- Obs v r
1956 DONALD

usm

67. 2

67. 3

67.6

345

Kaue leau

Kaue l eau 2

KUr>aahu

A R Uende rson 83 Puna

J S Green

USDA F'r u i t
Ply Lab

19 27. 3
154 56 .5

19 26 .6
154 54 . 5

19 21. 4
15 4 59 . 7

1000

350

100

Daily 1907- USWB
1917

19 17-
1927

Kalapana; 1954-56
c ha r ts on ly

1956- Obs vr
1957

67. 7

68.3

68.4

68. 5

69. 11

4764

Op i h i kao

Kona Ai rpor t

Kn.il ua Kona

Hol ua loa
(1 45 0)

Laa loa

Hawai i an Ag
Exp St a

Hawaiian
Ai r lines

G Parker

Kona Dev Co

C 0 Miller

84 N Kona

19 26.8
154 54 .4

B 38.8
156 00 . 6

19 38 .5
15 5 59.6

19 37 .1
155 57 . 2

19 35.8
155 57.3

360

15

20

1450

800

More
than
once
a day

Daily

1949

1956-
1959

18 93 -
19 28

189 3-
1895

USWB

No data 1957-58 , moved
195 6 1/6 mi NE; moved
1959 1/5 mi NNW

No d a t a 18 94 -1904

70.1

70.12

Halep i u la
Shed

Shang r i l a

Di llingham
Ranch

Puuwaat'laa
Ranch

85 19 44 . 1
15 5 51. 6

19 44. 2
155 50 .8

4500

438 0

"lonth l y 1964 - Obsvr

1964-

71

71.2

72. 1

73. 0

73. 2

73.4

2047

8460

2751

Honuau l a

Huala lai
Sheep Sta

Kaha l uu 8

PUll Le hua

Kai na l i u

Keauhou Test
Si te

S t a t e Fo rest- 84
ry Divis ion

Bi s hop Es t a te

N H Gree nwe l l
Es t ate

Kona Exp Sta

DONALD

19 40 .4
155 52. 7

19 42 .3
155 54 . 3

19 40 . 9
155 51.3

19 34.0
155 48 . 5

19 32 .2
155 55.6

19 34 . 8
155 55.6

6250

68 00

7000

4850

1500

2040

1928-

1963-

1964 -

1959-
1961

Da ily 1931 - USWB
Recorder 19 37- Obsvr

1945
1954-

19 58-

Cha r ts at Kona Exp Sta

Keauhou ; HWA Site ;
char ts at DOWALD

73.6

74.3

Hona lo

Keauhou 2 0

C H Wod ehouse
(Poh o Kala Rch )

Bishop Es t a te

19 33. 3
155 55 .6

19 37. 3
155 49 .6

1800

S050

Daily 195 4- Obsvr

1962-

Poh o Kal a

76. 0

77 .0

79.0

5018

5011

Kulani M8uka

Papaloa

Kul ani Camp

USWB

Kea lakekua
Ranch

Sta t e Dept
of Soc Se r

82 N Hilo

84 S Kona

82 S Hilo

19 35.2
155 27 .3

19 30 .5
155 47 .8

19 33. 1
155 18.2

8300

5120

5170

Recorde r 19 51- USWB

1960- Obs v r
DOWIILD
IlSPIl

Daily 1951- USWB
Recorde r 1951

NO data 1951-55 , Mauka
Mauna l o a ; Maunaloa

Moved 5/60 350' E &
20 ' h i gher

NO data 7/ 53 - 12 /56 ;
moved 12 /59 300' SSE ;
charts missing 1951- 56

79. 1

79.3

Uppe r waiakea u. s . Fores t ry
Service

For-
c s t Reserve ' 1

Waiakea For-
e s t Reserve
(400 0 )

19 34.3
155 11. 8

19 36 .7
155 09. 2

19 34 . 2
155 15. 7

291 0

1830

4120

Neekly 196 3- Obs vr

1964 -

1964 -

80

80.1

Kaleieha

Humuu la

Parke r Ranc h

S Parker Jr

N Hilo 19 42 . 2
15 5 27 . 8

19 43
155 28

6710

6685

Daily 1936 -

19 05 - USWB
1913

No data 190 6-07

85. 0 1488 Hil0 (MF' ) State Pores t-
ry Divis ion

S Hil0 19 42.5
155 04. 5

35 Mont h ly 1946-
1952

Recorder 1949-

lIilo Tree Nurse ry;
Hi l o I nsectary

Reco r de r 1H 9··
1951

86. 1

86. 5

1484 Hilo

Kaumana
( 2000 )

C Chaves

USOII Fruit
Ply Lab

19 43 . 7
155 05 . 4

19 41. 1
155 11 .1

40

2000

Daily 1903-
196 2

No data 1904; move d
8/18 from lIi l0 Boa r d -
i ng School
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State
Key
No.

USWB
Index
No.

Station Observer Hyd. District
Area

Latitude
longitude

Elev.
(ft.l Readings Record

Years
Data

Location Remarks

89 . 2 46 32

87 .0 149 2 Hilo Ai rpor t

Ki p a

USWB

Maun a Rea
Sug a r Co

82 S Hilo 19 43 . 5
155 03 .6

19 44 . 3
1 55 08 . 2

30

15 00

Hourly

Daily

1 943-
1949-
1953

1966-

Charts a t NWRC

Fie ld 22

89. 8 Fi e l d 14 19 44 . 2
155 09 . 1

13 50 Reco r de r 1950- DOWALD
1951

90 . 0 Off i ce 19 44 .4
155 05 .6

100 Dai ly 19 49- HSPA
e xcept
we ekends

Mgr ' 5 re s moved ac ross
s tree t 1954

90 . 1 Hawa i i Sub-
Sta Office

HSPT; 19 43 . 8
1 55 05 .9

22 0 1934 -

91 655 2 Mount ain
View

Puna Sugar Puna 19 33. 1
155

1530 Daily 19 14
Recorder 1 952

Obsvr
USWB

Da t a do ubt fu l p r i o r
1934 : move d 1 50 1

h i way 111aa 17 mi : movec
1/4 mi 5

91 .1 Ke aau W H Sh ipman ,
Lt d

19 38 . 7
154 59 . 1

15 Daily 192 0 Obs v r

91. 4

91. 6

Kur tis town

Fi e l d 151

Puna Sugar 19 34. 7
1 55 04 .2

19 35 . 8
155 06 .8

920

13 60 Period-
ica lly

1951-

1966

92 3872 Keaau 19 37 . 8
15 5 02

250 Daily 19 05
Recor der 1952

1957

USWB
Obsvr
HSPT;

01aa Mil l moved 1/ 39
from mi ll

1905- USWB
1912

9 2 . 1 21 56

92 .2

Huehue

Kea au
Or char d

Huehue Ranc h

Cas t l e &
Coo ke

84 N Kon a

82 Puna

19 45 .3
155 58 .5

19 38. 7
155 00 .8

196 0

90

Daily

Daily 1949
e xc e pt
weeke nds

Obs vr
HSPA

Moved 2/5 8 90' NE

93 .0 33 67 Ka poho Puna Sug a r 83 19 30.6
15 4 50. 6

110 Daily 19 05- Obsvr
1960 USWB

HSPA

Kapoho lower ; moved
4/ 2 3 300 ' SE

1957- USWB
196 0

1906- USWB
1939

93.2 02 98

94 . 1 855 5

94. 2

Ca pe
Kumukahi

Puuwa awaa

Kaumana
(500 )

US Coa s t
Guard

Di llingham
Ranch

J Mat s una g a

85 N Kona

82 5 Hilo

19 31
15 4 49 . 3

19 R
155 50 . 7

19 42
155

65

25 20

50 0

More
t han
once
daily

Da ily

Month l y

Da ily

1967

1964

Obs v r
USWB
Obsvr

No data 193 7- 38; pu b
as Ponohawa i (50 0)

98 6180 Mauna Rea
Bea ch

Ke a
Be a ch Hotel

85 S Kohala 20 00 .6
155 49 .7

60 1967 Obs v r
USWB

100 . 1 Naik i i
( 4675 )

USDA Fruit
Fly Lab

19 51. 7
155 39 . 2

46 75 Recor der 194 9 Obsvr
DOWT;LD
USWB

No da ta 1951- 58

102. 1 8452 PUll Laau State Oiv o f
Fish & Game

Hamakua 19 5 0 . 1
15 5 35.7

7440 Month ly 193 2 Obsvr

107. 0 8063 Pohaku loa 19 45 . 1
15 5 31. 7

65 10 1938

Recorder 1949-
1951

Ob s vr
USWB
USWB
DOWALD

10 7.1 Pohakul oa
(USMC)

USMC 19 45 . 6
15 5 32. 3

6 375 More
t han
once
daily

1956 USWB

111. 0 1065 Ha l e po ha k u St a t e Fo rest- 82
ry Di vision

19 45 .8
155 27.5

9220 Mon t hly 1939- Obsvr
1965

Recorder 1950- DOWALD
1951 USWB

11 8 . 0 Umi koa Kuka i a u Ranch 81 19 59 . 0
155 22 . 9

3420 Daily 19 65 Obs v r

USWB
DOWALD

Re co r de r 19 49
1950

Mon t hly 1929528019 55 .2
155 20 .5

State Fo r e s t - 82 N Hil0
r y Di v is i on

Keanako lu409612 4

128 672 5 Nauh i Gul ch 19 51. 5
155 18 . 0

516 0 '4onth ly 19 25- Obsvr
1953

130 Ooka l a Ma uka Laupahoehoe
Sugar Co

19 59 .2
155 17 . 7

1780 Daily 1951- Obs v r
USWB

Moved 1939 f rom 175 0 '
Ook a la (1 750)
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82 N Hilo

19 00-

19 54 - Moved 5/ 57 350' Wffii

Papaa l o a Off ice

Remarks

No data p rior 190 8

Data
Location

195 0- Ob svr
USWB
HSPA

Record
YearsReadings

Daily15 00

300

Elev.
uu

11 50

290

19 55 . 5
155 09 . 4

19 53 .2
1 55 10 .1

19 57 . 7
155 14. 7

19 58 .8
15 5 13. 4

Latitude
l ongitudeDistrictHyd.

Area

Hak a l a u
Plantation

Observer

Laupahoehoe
Suga r Co

l<i ha l a n i

Papaa loa

Station

Haka lau
Mauka

I1onohi na

USWB
Index
No.

17 01

0910

State
Key
No.

132

133

137.3 lIonohi na
Mauka

Pepeekeo
Sugar Co

jq 54 .8
155 10 . 8

11 6 5 1964 - Ob s v r

140.1 77 21 19 38 - Obs v r
USWB
HSPA

'"red
138 196 0 Honomu r·1auka

Paoa ikou
t1auka

Mauna Kea
Suga r Co

S Hilo 19 51. 1
155 08 . 6

19 47.4
155 08. 5

1100

1400

1939 Obs v r
USWB

141. 0 Pe pe e ke o
Mauka

Pe peekeo
Sugar Co

19 50 . 7
155 07 .5

870 194 7 -

142 09 05 Haka lau Hak a l a u
Pl an t a t i on

19 54 . 1
155 07. 8

17 5 19 05 Moved 5/5 7 175' WSW

143 1955 Honomu Hakai Pe pe e ke o
Sugar Co

19 52 . 4
155 07 .0

350 19 47- Honomu 2

144 8000 Pepeekeo
Naka i

19 50 . 8
1 55 05 . 3

10 0 1893 - USWB
HSPA

No data 1904

144.1 7711 Papa i kou Mauna Kea
Suga r Co

19 47 .2
155 05 . 7

200 1934- Obsvr
USWD
HSPA

144. 5 Honomu
Seas ide

Pe r.>e e kco
Sug a r Co

19 52 . 1
15 5 0 6 .1

13 0 Re co r de r 19 48- Ohs vr
USWB

144. 6

159.0 5720

Pe peekeo
(Andrad ,,)

Mahukona Ag t Mahuko na
Termi na l

19 50 . 4
15 5 06 . 7

85 N Koha la 20 11 . 2
1 55 54 .2

650

10

Dai l y 19 48- Obsv r
USWB
HSPA

1912- USWB
19 55

7/ 48 I SO' N

159. 2 8830 Upo lu Point US Co a s t
Guard

20 15 .2
155 53.3

40 Mor e
t h a n
once
da ily

1956-

159. 4 Parker Ranch Koha la
Su gar Co

20 12 . 7
155 53 . 3

370 Daily 1964 - Obsvr
HSPA

160 .0 Station 3 20 15 . 5
15 5 52 .5

200 19 40- Uro 1u

160.1 8828 Upo l u Poin t
Ai rport

Hawai i an
Air lines

81 20 16 . 1
155 51. 6

9 0 More
than
once
da ily

19 39- USWB Su iter no da ta
ori or l Q4fl

Recorde r 19 52- Obsvr
19 53

162 .0

Station 28

S t a t i o n 2

Koha la
Sugar Co

85

81

20 14 .7
15 5 52 .5

20 15 .4
155 51. B

430

Daily 19 41-
1952

tToo l u 21

Uoo l u 7

163
Statio n 15 8 5 20 13.7

15 5 51. 7
850 1948 -

19 49
2

Sta t ion 9 81 20 12.8
155 50 .4

1390 Dai ly 19 42- Obsv r
except USWB
weekends

Kaauhuhu Home stead

165
Stat ion 20 15 . 4

155 50 .6
300 194 0- Obsvr

196 3
Upo l u 13

166
Sta tion 14
Hoe a Mill

20 15 . 9
155 50 .5

125 1963- Obsvr
HSPA

167 8548 S ta t ion 10
Puuokumau

20 11. 9
155 50 .2

1800 1942- Obsvr Puuokumau Re s ervoi r

1330 Sta t ion
Haw i

20 14 .4
155 49 . 8

600 19 25 Ohsvr
USWR

Itawi "1 i l l , S t a t ion 1
moved from mill 19 37

Re cornp.r lQSn- Obsvr
19 52

171.

.S t a t i o n 2;'

s t o t i on , 20 14. 8
155 49 . 6

6,0

425 !"lai ly 194 0 -
10 52

l1onomakau 3

Al aalae 243
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Slale
Key
No.

17 3

USWB
Index
No.

Station

Station 16
Union Pa rk
(Unio n Of fice )

Observer

Koh a 1 a
Sugar Co

Hyd.
Area

81

District

N Koha1a

Latitude
Longitude

20 14 . 7
155 48 .8

Elev.
(ft .)

45 0

Readings

Daily
e xc eo t
weeken ds

Record
Years

1963

Data
Location

Obsvr
HSPA

Remarks

17 4

17 4 . 2

Sta t i on 6

Sta tion 27

20 15 . 3
155 48 .6

20 14 . 7
155 47 . 7

190

275

D"i1y 194 0- Obs v r
1963

Recorder 1950- Oh s v r
1951 USWll

17 5 . 1

176

4680

467 5

Koha1a
Mission

Koha1a
Mau li li

C S Bond Es -
tates (Koh"la
Sugar Co )

Koha1a
Sugar Co

29 13 . 7
1 55 47 . 7

20 1 2 .7
155 47.3

535

960

Daily 189 3
e xcept
weekends

1 942 Obsvr
USWB

Station 2 2 , move d 1/05
f rom 585, no data 1904

Koha1a mauka S t a 11

177

178

Station

Headquarte rs Kahua Ranch 85

20 1 4 . 6
155 46. 5

20 0 7 .6
155 47 . 4

1 00

32 40 Daily

1941- Obsvr
195 2

1965

Koh a1a o ld RR Station

178 . 1

17 9

179.1

6806

4670

Station 21

Station 13
Niu1ii Office

Station 7
Koha1a

Koha1a
Sugar Co

81 20 11. 7
1 55 48 .5

20 13 . 5
15 5 44 .8

20 14 . 0
155 46. 9

1850

7 5

309

Re co r de r 194 8 -
1 949

Da ily 190 5
except
weekends

1 9 05

USWB
HSPA

I o 1e 10

Sta 1 3 ; moved 1/ 20
from 200'

Koha1a Mi ll , Sta 7:
move d 1 / 0 2 f r om 234 :
1/16 f rom 270, 8/54
300 ' ENE

179.2 S tat ion 24 20 12 .9
15 5 44.8

400 Recorder 19 48 - Obsv r
194 9

182

191

192

3078

9 557

Station 12

Kamue la
Airport

Waimea

Airl ines

L F Pinho

20 11. q
155 45 . 2

85 S Koha1a 20 00 .0
1 55 40. 6

20 01. 7
155 39.7

100 0

2665

2 750

Da ily 1942- Obsvr
USWB

1953 - USWB

1899 -
1950

Niu1ii 1 5 :
Wa i apuka We i r

Moved 4/ 59 150 ' SSW

Moved 7/ 09 u nk n; no
d a t a 1 90 4-06 Kamue la ,
Centra l

1 92 . 2

1 99 . 0

202 . 1

206 .0

213

213 . 1

21 4

215

215 .3

216. 3

21 7

21 7 . 1

220

3077

492 8

4938

0 84 0

1856

7204

Kamuela

Kukuihae le
(HIC)

Field 11 4

Kukuihae l e
Mi ll

Kawela

New Stable

Haina

Honokaa Town

Ahua loa

Airport

Paa uhau

Paauhau Mill

Paauhau Mauka

Parke r Ranch

Honokaa
Sugar Co

Paauhau
Sugar Co

81 Hamakua

20 01. 4
1 55 40 . 2

20 07. 1
15 5 35 .1

20 06 .1
15 5 34 .4

20 07 .7
155 33 .7

20 06 .5
155 30.0

20 05 .6
155 30.2

20 05 . 7
155 28. 1

20 0 5 . 0
15 5 28. 2

20 04 .5
155 29 .9

20 02 .7
155 27 .0

20 05 .2
15 5 26 . 4

20 05 .4
1 5 5 26.3

20 04 . 3
155 26 .8

26 70

156 5

280

400

11 25

460

107 0

1935

2075

400

200

11 60

19 36 - Obsvr
USWB

1931- Ob s v r
U5WB
HSPA

Recorder 19 57- USWB

Daily 1916-
except
weekends

1 96 4- Obs v r

1964 -

19 05- USWB

19 50 - Ob s v r
USWB
HSPA

1964 - Obsv r

1959- Obsv r
USWB

1921-

1956 - Ob svr
1 958

195 9 - Obsvr
USWB

Of f i c e r e p l ace d 1192

No data 19 36 & 1 943 -4 9
Kukuihae l e Main We i r

Field 14

Kukui hae l e

Honokaa

Es tabli she d ear l i e r
bu t data lost ; Honokaa
Villa ge move d 6/46
1 mi NW

Moved 3/07 f rom 300'

Mo ved to PMI\. 196 2

220.1

90

PMA Plant
(Mi d Bolt)

20 05 .0
15 5 25 .0

1250 Daily 1900- nbavr Mov ed from mgr ' s hse
1962

CLIMATOLOGY
T



Slate USWB Hyd. Latitude Eley. Record Data RemarksKey Index Station Observer Area District Longitude (ft .) Readings Years locationNo. No.

221 7312 Paau ilo Hamakua Mi ll 81 Harnakua 20 02 . 5 80 0 Daily 1938- Obs vr Moved 193 6 f rom 40 0 '
155 22.3 exceot USWB

weekends

221. 1 Field 9 20 01. 8 100 0 1950- Obs vr
155 21. 8 1951 HSPA

221. 3 Hamakua Maka i f1SPA 20 02.7 750 1934 -
Variety Sta 155 2-.6

222 .2 Kai nehe C R B1acon 20 01.6 1475 1906 - USWB
l4 155 21. 8 190 7

223 7131 Ooka la Lau pahoehoe 82 N Hilo 20 01.0 430 190 5-
Sugar Co 15 5 17 .2

'Ternperature Station Index 91
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77
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79
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82
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79
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60
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.9
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65
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80
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.\
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.5

81
.8
64
.3

80
.6
64
.3

79
.1
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83
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65
.1

80
.2
61
.8

79
.6
61
.9

79
.6

60
.6

81
.5
63
.7

80
.6

63
.4

79
.8

60
.5

82
.7

60
.7

81
.3

62
.1

79
.4

60
.4

78
.5

59
.1

80
.6
62
.2

8Q
.6
63
.0

81
.3

63
.2

81
.6

62
.0

81
.5
63
.6

80
.\
65
.8

82
.6
64
.5

82
.8
64
.3

81
.3
62
.6

82
.5

63
,4

80
.6

65
.9

81
.9
64
.1

82
.4
63
.3

83
.4

63
.1

8/
).0
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80
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Evaporation

EVAPORATION STATIONS AND RECORDS

Measurement of unrestricted and unlimited
natural evaporation of water from a shallow pan
provides data useful in estimating water loss
through evaporation from larger bodies of water
and transpiration from plants. Evaporation data
are neces sar y for water resources planning and
are especially helpful to the hydrologist and agri-
culturist. The evaporation stations maintained
by sugar plantations provide data to estimate the
consumptive use of water by sugar cane and to
determine the volume and scheduling of irriga-
tion appli ca tions .

U.S.W.B . standard Class "A n pan, 48 inches
in diameter and 10 inches deep , with s tilling
well to minimize uat er surface variations
and fl uctuations.

In compar ison with other climatological rec-
ords, evaporation data for the island of Hawaii
are meager , The first pan evaporation gaging
stati on on the island was established in 1911 at
Naalehu (No, 14). Since no gr ea t importance was
then a ttached to evaporation measurements, only
afew stations were maintained and only for short

EvapOration

periods . More stations have been established on
the island in recent years, however, with recog-
nition of the value of evaporation data for agri -
cultural purposes ,

There are at present 18 active evaporation
stations, sparsely scattered throughout the island
of Hawaii, primarily in the lower elevations (see
Plate 8). Most stations are located on sugar
plantations along the Hamakua and North Kohala
coasts. All of the island's evaporation stations,
with the exception of the U.S. Weather Bureau's
station at Hilo Airport (No. 87), are maintained
by the Hawaiian Sugar Planters Association or
its member plantations.

A compilation of all 33 pan evaporation gag-
ing stations on Hawaii having available records
is presented in the Evaporation Station Index,
pages 106-107. Many of the stations have short
periods of record, the longest period being 14
years. The station established at Naalehu (No.
14) in 1911, was discontinued after half a year of
operation and reactivated in 1962. A cross ref-
erence to the numerical listing is presented in
the Alphabetical List of Climatologic Stations,
pages 9-11 . (See Rainfall section of this report
for climatologic station numbering system.)

Because of the sparsity of evaporation data,
records of unofficial stations, even those with
short periods of record, have been published
with official U.S , Weather Bureau data in Select-
ed Evaporation Records, pages 108-109. Those
records reported in thousandths have been
rounded to the nearest hundredths. Monthly and
annual totals and means are included,

EVAPORATION CHARACTERISTICS

Evaporation is generally correlated with
seasonal and local variations in rainfall, as
illustrated in Plate 9. Minimum evaporation
occur s in the wet month of February and the
maximum during the dry summer months of June
through August, the seasonal difference being
substantial. Evaporation at wet windward sta-
tions follows a characteristic pattern, whereas
there is no predictable pattern. among leeward
stations .
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Evaporation Station Ind ex

Slate USWB Hyd. Latitude Elev. Record DataKey Index Station Observer District Readings Remarks
No. No. Area Longitude (IL) Years Location

11 Maki no Hutchinson 83 Kau 19 05 .6 2120 Week ly 1962- HSPA
Sugar Co 155 36 .1

12 . 14 Field 712- 700 19 08 .4 650 19 62-
155 32.5 19 65

13 Waiubata 19 05 .9 1375 196 2-
155 34 .2

14 6588 Naalehu 19 03 .8 675 1911 - Obsvr Reac t ivated 1962
15 5 35 .3 DOWALD

14. 5 Naalehu Pan 19 04 . 1 805 Obsvr
Sta (Fi eld 135) 155 35.5

21 7421 Pahal a Hawai i an 19 1 2 . 1 860 Daily 19 31- DOWALD Moved 1/48 9 0 ' N &
Ag Co 155 28.8 1945 USWB 170' W; mov e d twice

before

7 3 . 4 Ke auhou DOWALD 84 N Kona 19 34.8 2040 Weekly 1958- DOWALD Keauhou HWA Si te
Te s t Site 155 55 .6 1960

87 14 92 Hila Airport USWB 82 S Hila 19 43. 4 30 Daily 195 5- DOWALD Ch ar ts on fil e NWRC
155 03.6 USWB

89 .5 Hila Mauka HSPA Exp 19 44.2 900 Week ly 19 63- HSPA
Hawaii Sub Sta Hilo 155 07 . 8 19 66
Sta

90 .1 Hila Maka i 19 43.8 220 1 96 3- Known as Hawaii Sub
Hawaii Sub 155 05.9 Sta Office
Sta

159. 4 Parker rtanch Koha1a 85 N Koha1a 20 12 .8 370 1960 - Obsvr
Pastur 'S: Suga r Co i SS 53 .3 1967

160 .0 Sta 3 20 15.5 200 1960 - Obsvr Upo1u 5
155 52 .5 IlSPA

161. 0 Puakea 20 14 .1 570 1961 - HSPA
155 52 .4 1968

16 4 .2 Station 34 20 12 .7 1490 1968- Obsvr PUll Mamo
155 51. 2 IlSPA

168 . 0 Sta t ion 1 81 20 14 .4 600 19 60- HSPA
Hawi Off ice 155 49 . 8

171. 0 A1a a 1a e 1962-
19 63

174 Station 16 20 15 . 3 190 19 60- Obsvr Union Office ; Union
155 48 .6 1965 HSPA Mi ll ; Union Sta t i on

176 Mau li li 20 12. 7 960 19 60- HSPA
155 47 .3

179 Niu l i i Camp 20 13 .5 75 1960-
155 44 .8 19 67

179 .1 Koha1a Mill 20 14 .0 310 1960-
155 46 . 9

182 Waiap uka 20 11. 9 1 00 0 19 62 -
155 45 . 2 196 5

206. 0 Kukuiha e l e Hono kaa Hamak ua 20 07. 8 30 0 19 63 -
Landing Sugar Co 15 5 33. 7 1 96 4

211. 1 Hono ka a 20 05 . 3 1520 1961 - Moved from 215. 3
Pasture 155 31. 0 19 64

213 Kawel a 20 06 . 5 400 19 63 Moved f rom Fi eld 26
155 30 .0

213. 1 New Stable 20 0 5 . 7 11 25 196 3- Was Field 28B and
1 55 30 .2 Field 26

214 .1 Fie l d 34- 35 20 05 .9 350 19 61 -
155 28 .3 19 64

215.3 Ahualoa 20 04 . 5 1 835 196 4 Moved f rom pasture;
15 5 29 .9 Fie l d 7A

Note: Fo r Key t o Abbreviations , see page 10 .
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State USWB Hyd. lat itude Elev. RecordKey Index Station Observer District Readings Data Remarks
Na. No. Area Longitude (lL) Years locat ion

216.3 Airport Paauhau 81 Hamakua 20 02 .7 2075 Weekly 1962 - HSPA
Sugar Co 155 27 .0 1 965

216. 4 PM Plan t 20 05 .0 (1100) 1962- Known as mgr 's re s;
155 25 .0 1250 1966 was State Key No . 220 .1

216.5 F ie ld 003 20 04.7 930 1964 -
155 26 . 8

220.4 F ield 14 20 04 .6 430 19 60- Obsvr Moved to Field 15 ,
1 5 5 25.2 1 961 HSPA charts at plantation

220.5 F i eld 015 20 0 4 .3 310 1962 - HSPA
155 24 .2

221. 3 Hamakua Var - HSPA Exp 20 02. 7 7 50 1 963 -
i e t y Sta Sta Hi l a 15 5 22.6

EvapOration Station Index 107



Selected Evaporation Records

JAN. F£B. MAR. APR, MAY. JUNE JULY ....UG.. SEPT. OCT. NOV. DEC. ANN. JAN. FEa. MAR. APR. MAY. JUNE JULY AUG. SEPT. OCT. NOV. DEC.

Stati on No. 11_ MAKINO Stat ion No. 90.1 _ HILO MAKAI

1962
1963

'98'1965
19..
1967

5.797·
" .B611
5.628
1.488 -
3.193·

4.041

2.0'l4.
3.500 -

5.130
6.133
7.175

5.562
5.29 2

2,040 · ".4115+ 3.060
4. 335 3.824 40502
3.816 4.311 ·4,391
3.830· 3.815 ° 4.292"
3.690- 3.438 8.738

3.030· 3.414
3.552 :5,5·17
5.021 5.704
3.810· 2.852"
4.160 4.393

1,587
2.853 2.573·
3.622 4.681 °
4.170· 4.965"
5.580· 2.263·
2.998 · 1.792

57.665
68.434
46.201
5!l.181

1983
, 9<1<
1965
1966
1961

5.165
3.5!l6
1.830
2.429

3.890
4.490
2.121
4.108

4.836' 1.020"
2.190' 3.166
4.161 4.52-4
4.154' 4.830'
3.231 5.129

2.663
5.610
5.111
5.041
9.420'

4.162
3.:'" MJI
1.550" nod
3.lI"'7 SUI
3.93S' 5U l

Tota l 20.973 lU41 2't,.Ul 29.;92 28.13'7 17.511 19.942 24.983 19.839 19.910 n .223 25.861 282.012

Mean 4. 195 3.485 4.986 5.858 5.621 3.502 3.986 4.g97 3.928 3.982 3.845 4.:UO 65.518

Tola l 12.1180 1!l.2oo 111.112 24.669 25.364 28.1151 211.058 28.591 25.2D2 25.046 22,192 17.271 a24J11

Mean 3.245 3.602 3.634 4.1134 5.013 !l.130 5.212 1.511l 5.068 6.00Il 4.558 3.4M sa.lIl

StatJon No. 12.14- FIELD 712·100
Stat ion No. 160- STATION 3

1962 6.066
1963 5.1152° 6.356" 6.185" 6,.480 5.1185 4.3111 8.873 4.880 5.277 5.333 5.487 4.345 67.245
1964 5.101 7.195 5.208 5.166 5.609 4.500 5.6112 1.415 8. 2112 5.031
1965 DLtIl:onUnued

Tota.l 11.0511 13.551 11.3113 11.646 11.295 8.891 12.585 12.355 11.511 11 10. 310 !l.U1 11.411 1I1.2U

Ml'In 5.530 6.776 UII1 5.623 5.648 4.446 6.283 6.178 5.78!l 5.185 !l.487 4. 706 117.245

19110
1961 4.70 4.26 6.lI0 '1.61
1962 5.50 6.60 1.51 8.8'1
1&63 '1.39' 5.12 6.60' 6.19
1964 1.51 1.41 7.91:1 8.67
1965 4.34. 5.60 1.04. 8. 14
JIlOB 5.45 4.11 1.31 8.25
11161 6.41 8.15 ' 8.05 8.05

6.811 8.24 8.45 9.0 1 7.51
8.48 8.03 10.21 11.29 11.09
11.27 ID.42 10.25 11. 15 9.85
8.54 9.03 9.13 11.06 9.00
9.5!l 9.38 10.30 9.111 8.19
9.10 10.95 10.811 11.18 9.26
9. 20 9.42 9.55 8.80 1.86
10.!lD 10.5-4 IUS 9.9 1 9.44

1.05
8. 21
8.4.
8.69
6.89
>.07
1. 13
' .07

4.86
8.44
8.90
1.50.."
5.51....
8.14

4.03
1.08 IW
5.48' 10l.D
5.51 95.10
5.55 .,,,.
8.03 lUI

6.61 .1.11
5.24 100."

Stati on No. 13- WAIUBATA
Total 41.36 39.111 49.15 511.18 n .n 16.01 19.53 82.29 '12.20 62.5!l !l!l.04 45.66 BaG

Mean Ul 5.n 1.02 8.03 8.116 11.50 9.94 10.29 9.0 3 1.82 6,88 s.n HJI

Talal 20.2311 26.3114 24.954 211.,21

M@lln !l.051l A.991 !l.3ot

1962
1963
1964
11l6!l
1966
1961

5.82: " 4.900' 4.!l0!l'
5J)77 5.520 5.549'

6.416 4,464
!l.613' 4.788' 3.140
3.65S' 4.160' 6,i1911

6.330 '
4.622
6.363
3,863
U 43

5.133 4.289 5.292 4.646
!l.223 e.eoo 5.103 5.422
4.991' 4.198 8.023 5.554
5.1151 6.937 8.058 5.488
5.704' 5.708 5.164 9.0114

27.002 25.232 28.238 30.204

5.400 5.0411 U 48 11.041

4.831 4.831 4.645
5.013 4.822 4.512
4.032 4.614 3.880'
6.653 4.929 ' 5.1110'
!l.04.8 5.598 3.814'

25.583 24.600 22.421

5.111 4.1120 "'''84

5.145
4.336

28.281

5.857

59.580

64.438
69.707

193.125

64.515

1961

'96''96',9<1<

'96'
11166
11161

3.91
5.50'
5.85
' .07
4.6!l
3,60

6.80
5.0'1
6.61
4.88
3.14
4.81

6.70
4.116 '
6.44
6.24
5.91
5.22

1.58
5.66
6.88
6.80 '
6.69
6.'1'1

steuenNo. 161.D- PUAKEA

11.38 9.61
8.63 11.41 10.60 11.18
1.00 1.63 1.84 8.68
8.98 8.11 11 8,96 10. J5
7.94 10.32' n.oe- 10.23'
8.1'1 7.59 '1.94 11 .111
8.54 9.21 8.29 5,98

9.110
10.27
6.118
8.41
8.88'
6.113
8.86

1.13
8.63
6.76
7."'4
1.22
5.94
1.66

1.90
'iI.35
5.48
4.73'
4.98
5.30,."

5.117
4.116'
4.32 16.02
4.20 &4J1
4,85 ,Ui
2.66 1t :!

34.392 41.880 4l.450 311.168 36.015 40.392 354.767

6.57 1.24 1.96 9.52 1.&0 8.50

Station No. 14.0 - NAALEHU Total 21.64 30.31 35.53 40.32 40.54 52.82 64.07 63.40 511. 39 50.117 45.08 30.21 u,,tI

Ml!an 4.111 5.05 U2 11.12 8.26 8.80 s.ie 9.06 8.48 1.28 6.44 4.32 83.11

,..
n'-
10'-
" ,II

3.84
4.58
5.31
4.45,..,

5.28'
4.04 '....
4.16
6.76

' .00
6.28
6.311
1.01

6.63
8.44
6.23
8.15

Stat ion No. 168 - STATION 1

7.99 1.01 8.49 1.93
6.7 1 8.47 UB B.66
1. 32 7.60 1.08 8.85
6.88' 8.68 6.09 1.0'1

6.69
6.24
6.07
6.42

6. 11
5.25
5.11
3.Il2

6.55
4.13
3.!l0
4.70

6.42
4.10
5.31
4.46

' 96319"1965
11166
11181

69.896
19.2'16
13,468

63.250
68.877

6.238
3.944 3.348
8.380 '1.50Z'
5.301' "'.898'
5.340" 4.114'
4.650 ' 5.134

5.8Gf
6.835
5.824
5.88 1
5.1104

S.6S!
1.380
6.205
1.826
6.428

5.512
8. 321
5.683
6.656
8.386

...07
1. &&0
1.215

1.206
5.n4

8.033
6.631 4.1104
1.0911' 1.043
6.341 !l.310
5.465 5.484

31.51528.088

11.1180'
6.021
1.003
11 .470
5.550'

35.004

un
5.394'
5.809

!l.863
5.395

28.134

1911
1912 Dl8contlnu@d

11162
1963 1.471' 4.948
1984 5.711 6.641'
H188 6.314 5.2 14
191111 , 4.631 z..686
1961 5.383' !l.432'

Total 29.896 24.921

Mean 5.939 UIB4 &.627 1.001 6.315 6.1118 5.132 6.91'1 8.1108 8.628 6.003 5.110 la .II!l3 Tota l 20.31 IM8 21.11 24.43 28.110 29.82 30.34 30.1 1 211.45 24.68 n . 42 23,03 B1J!

Mea n 5.08 4.81 5.28 6.11 1.23 1.46 1.511 1.60 7.38 8.11 5.08 4.4J

Stall on No. 21.0- PAHALA
Stat ion No. 171.D- ALAALAE

11.4'
IU 8 1.41 1.!l2 10.1t '

1931
1932
11133
1934
1935
11136
1931
1938
1939,,<0

""1942
""1944
1114!l

6."
4.!l4
4.12
4.03
!l. 111
3.96
3.86
4.4Z
5,08
3.1111
4.22
4.65
3.72

4.17

7.43
4.02
3.13
4.44
"'.37
4.67..,>
3.1111
4.12
4.63
4.00
5.49

4.30
4.01

11.12
4.19
5.00
4.88
3.81
5. 16
3.64
!l.10
4.61
4.93

6.'0e.oe
4. 111
4.10
6.26

5.41
6.45
4.62
4.58
5.31
4,"1 11
5.38
!l.111
4.29
5.02
6.57
5.55
11.38
6.19
4. 15

4.1!l
8.41
5.59
5.82
6.21
6.'19
5.12
4.!l2
8.30
5.82
5.74
6.18
4.99
5.42
4.48

'1.14 5.81
6.4'1 5.13
5.3 1 6.811
5.10 8.53
5.70 6.60
6.43 6.61
6.28 6.21
5.311 5.64
5.15 8.42
5.51 8.51
1.04 1!.l18
8.48 8.85
5.M 6.84
5.03 6. 12
Dl.lIconUnued

6.59
&.00
6.40
5.43
6. 14
0.64
6.34
!l.71
8.35
11.35
8.45
8.38
11.49
6.82

6.60
!l.00....
'.07
5,!i3

4.94
5.11
!l.31
5.58
4.lI3
4.111
5.80
5.92
5.86

4.19
5.401
5.12
6.27,..,.."4.81
5.60
4.90
4.68
4.81
5.26
5.16
5.13

' .07
4.5 6
3.61
U 3
3.62
4.69
6.50
4.13
4.13
4.05
4.46
4.34
!l.51
!l.20

4.55
4.30
5.111
4.18
4.10
!l.68
3.74....
4.12
3.94....
3.118
4.19
' ,30

89.10
112.79
8M5
112.46
60.27
65. 13
60.48
60.20
61.05
51l.95
61.24
88.00
65.20
65.30

1982
11163 1.08

Total

1960
1961 3.10
11162 !l.03
1963 1i.62

6.16

11. 15

3.112
5.66
4.83

5.44 8.18

6.14
1.80
5.111

21.54

6.18 1.41 1.52 10.11

Slat ion No. 114- STATION 16

!l.1I2 8. 26 5.0" 1.12
8.71 6.65 1.68 1.54
8.45 9.02 8.86 9.30
6.13 '1'.27 7.36 1.83'

10.011 B.611
Dille Ofltln l1@d

10.09 8.611

4.89 5.21
1.13 5.118
1.84 7.12
8.71 6.1t8

11.91 6,24

1I.1ll 8. 24

3.87 3.44
1. 36' 4.711 ,,,,.
6.16' t.92 '
D1lconUnued

Tota l 68. 19 68.01 14.61 80.116 84.08 83.21

6.40 5.80 !l.1I4

82.38 87.29 17.10 10.77 62.85

6.31 6.24 5.5!l 5.06 4.49

114.14

4.112

888.62

63.33
Tota l 14.55 14.21

4.14

17.21

5.14

1Il.B!l

11,62

21.51

8.88

29.20 29.19 32.39

1.30 1.45 8. 10

27.11

8.79

25.35

8.34

16.311

5.46 4.38

168.' 1

"."
Station No. 87 - HILO AIRPORT

Statton No. 176- MAULILI

11155
111511
1951
1958
1959
1980
1961
1962
1963
1964

11166

5.38
4.58'."4.21
4.48
5. 31
5.95
6. 14
5.00 '
4.69'

4.14
4.11
5.11
5.20
5.15
4.24's.ol
6.49
4.111 "
4.71
3.51"

5.17
6.39

6.28
6.28
5.84
4.66'
4.33'
3,9 0-
4.8!l
5.62

!l.49
5.31
5.611
5.26
4.94
6.23
8.85
1.51 '
6. 15'
4.113'
5.42

4.114
6.41
5.10
11.59
6.28
5.59
4,50
5.51'
4.93'
6.22'
1.10

!l.111
7.51
6.811
1.73
6.52
7.55
1.24
11.16"
5.98'
5.64'
6.21

6.68
6.34
' .00
7.61
1.42
'1.41
5.71
11.36
1.05
6.98'
6.21'

&.84
5.56
6.65
5.86
1.10
5.11
6.30
1.11
5.18
6.115
6.65
6.4 1

5.84

6.43
6.48'."4.86
5.56

4.U '
5.511 '
5.11
7.19 '
5.15 '

4.65
4.B!l
6.52
5.29
5.10
6. 18

4.10
3.93
3.14
3.86...,
3.8!l

4.58
4.91
3.87
5,81
3.31
4.98
2.75 '
4.19
!l.80
4.38'
2.81'
4.6S'

63.00
81.49
ea."
68. 19
68.01

68.80
10.60
61.111
64.82
62.86

1961
19U 4.8 5 5.11
111113 11.18 4.'1'6
1964 5.91 5.59
1965 4.03' 4.10
1966 1 .51 3.44
1967 5.30 ' 5.04

Talal 31.44 28.04

Mea n 6.24 4.6'1'

5.16 1.30 B.l 3 1.92
4.85- 5.10- 1.13 1.22
5.211 5.11 '1.0f!' 6.41
4.34' 6.90 ' 8.9'1 6.411
5.92 5.31 1.114 6.04'
'.84 5.48 6.911 1.118

30.19 34.411 43.89 40.04

5.13 1.32 1.61

8.33
8.56
6.93
8.94.."
1.70
1. 31

1.90

8.38
9.01
7.10
1.02....
1.41
1.29

56.30

1.110

'1.81
1.95
5.58
5.113.."
6.63
7. 10

50.20

1.11

5.50 11.08
8.111 1.B!l
5.31 4.11"
4.110' 4.11 11 '
6.41 4.36
5.14 4.63

6.02

40.51 38.61

5.19 !l.52

86.31
3.211 ,o.tI
5.12 10,11
4.64 7'iJl

14.,e,,,,,
31.04

4.43

Total 58.26 54.05 59.21 62.1S 63.83 73. 18 13.89 14.66 63.35 60.13 45.45 52.83 8113.36 Statio n No. 119 - NIUllI

Mean 5.11

1963
1964 4.413
1965 4.094
1966 3.224"

4.91

3.416'
4.964
3.514
2.248

5.39

4. '/74 '
3.410'
4.309'
3.311'

5.11

3.150-
4.348
5.130"
3.000'

5.80 6.65 6.12 6.22 5.76

Sial Ion No. 89.5 - HILO MAUKA

3.1192 3.11 30' 3.602 2.8811 2.610'
U !3S' 3.611 4.646 !l.210' 3.32B
4.932 3.Il09 5.550 4.780 3.211
Dll contl nl.led

5.46 4.14

5.210' 3.351
2.674 3.180'
3.348' 2.580'

4.40 60.31

4a.130
5U 14

1962
1963 5.18
1964 7.25'
1965 4.16 '
1966 5.40
196'1' 5.41

Total 28.60

4.25
6.511
4.57
••0'1
!l.1I3

25.11

5.02

11.38 '
8.78
4.911
6.90
5.10

30.42

6.08

II.BO
11.15
6.13
1.17

6."
6.0'1

36.61

6.10

'l'.81
8.13
8.0'1'
8.10

8."
7.28

41.99

8.00

8.12
6.34..""-41
7.81
8. 19

49.97

8.33

8.51
8.12
8.31
11.35
6.211
'1.911

5Q.63

8.U

8.62
8.511
8.61
11.51
1.00'"
8.36

51.75

8.63

7.55
6.63
7.2<)
9.05
6. 18'
8.21

44.82

1.41

8.55
6.90
8.22
1.19
6.4 1
6.68

3D.9!l

6."
31.39

8.23

4.116'
4.111
4.116'
5.16,...
' .06
30.37

, .ce
Tota l 11.131 14.202 15.810 16.ZfIa 11.5511 11.456 13.797 12.925 9.215 12.2112 11 .711 12.011 117.644

Mu n 3.9 10 3.55 1 3.952 4.012 3.853 3.8 19 4.599 4.308 3.072 4.097 3.239 ,,"026 48.822

- !ndIU I@s built-up tota t where r e cord II poo r or mer e Is lin ove r uow.
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Typical pan evaporation station. Lef t, placing hook gage on stilling well of evaporation pan.

JAN. FEB. MAR. APR. MAY. JUNE JULY AUG. SEPT. OCT. NOV. OEC. ANN JAN. FEB. MAR. APR. MAY. JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

Station No. 119.1 - KOHALA MILL Statio n No. 215.3- AHUALOA

19S5
1961 5.55

T(l{iJ,J

6.69
6.1') ' 5.77

12.48

5.15
6.66

11.81

8. 33
6.52

16.65

8.08
9.25

16. 33

7.71
8.98

16.69

7.4 0
9.0 2

18.4 2

8.42
9.03

11.45

5.96
7.5 4

13.50

5.35
7.61

13.02

5.27
4.48

9.75

68.66

88. 66

1964
19115

1966
1967

4.1 23·
5.611 3.136 3,472

3.796" 2.867- 4.629-
4.433" 4.340 ' 3.348

6. 130 1.660
5.100· 5.489

3.369' 5.493
4.230· 5.301'

4.575 4.S9S. 4.309. 5.220 - 3.286 . 1.244
7.585 6.708 7.590 5. 960 4.8 50' 6.810'

5.070· 4.!l80 4.042' 4.168. 4.203· 3.1130.
5. 130 ' 5.394' 5.315. 6.04 1 5.154 5.460 -

4.061'
5.206 · 67.957

3.503. 49.350
5. 159 59.305

5.55 6. 19 6.23 5.91 B.43 9. 17 6. 35 8. 21 B.73 6.75 8.51 4.88 88.66 Tota l 13.840 10.343 15.572 19.429 23.943 22.360 21.560 21.254 21.409 1'1.293 23.21)4 11.1129 176.612

Station No. 182 - WAIAPUKA
Mean 4.6 13 3,447 3.893 4.857 5.986 5.590 5.390 5.314 5.352 4.323 5.801 4 .482 58.8n

Stallo n No. 206.0 - KUKUIHAELE LANDING

Tob l 11.780 10.4 20 11.00 5 19.160 21.374 22.113 16 .156 17.957 11.964 15.864 13.410 10.07 5

3.927 3.473 3.611S 4.545 5.3 44 5.528 6.886 5.966 4.4 91 3.968 3.353 3.35 6 5S.339

3.782·
3.28 6· 53.339
3.007·
meccnuncee

4.678
3. 180·
4.170·
5.11 36

5.019 5. 370 5.2 33
5.874 4 .650" 5.101
4.680·
6.540 · 6. 138 7.626 ·

Station No. 2t6 .3-AIRPORT

4 .890 · 5.595
4.710· 4.991·
4.260 " 4.960 -
4.320· 5.8 2S'

s.raa-
4.2 16'
2.666 ·

1962
1955
1964
1965

57.65

57.6 54. 15

9.78

5.44'.34

4.805.59 4.93

5.63 5.2 0
4.31 4.63
6.82 4.96 '
Dis continu ed

16.76 14.19

7.37

G.07
6.58
8. 15
8.66·

29. 48

5.96
6. 13
7.76
9.5 4

7. 35

29.39

7.13

6.49
6.33
7.30
8.3B

28.50

5.54
4.66
7.75 ·
6.69

6. 16

24.64

5.8 1
4.18
6.42
5.70·

5.53

2U I

4.42"
5.30
5.00

4.91

14.72

4.25
4.35"
3.52

4.04

12.12

196,
1963 3.75
19601 4.30
1965 4.01

12.G6

4.0 2

Station No. 211.1 - HONOKAA PASTURE

5.572 ' 6.508 6.606
5. 1S06 D1scontlnu l!!d

7.942 7.754 Stat ion No. 216.4 - PMA PLANT

65.735
70.567
63.625

7. 140
4.060·
3.555·
3. 751

7.35 5
4.530-
3.390'
3.48 0'

6. 137 7.229 6.399
5.859 · 5.220 · 4 .75 9
6.045. 5.04 0 - 4.185·
8. 153· 7.8!l2 4.40 2-

6. 66 1
6.6 65 '
6.595 ·
6.975·

7.865
6.5 10-
7.530 '
6.603

8.518
6.200 ·
8.558'
5.921 ·

6.810·
<1 . 216· 4.050·
5.659 · 7.0 20.
3.8 44· 5.340 ·

DIBconll nu('d

8.12 2" 5.5 44"
5.616' 1.163"
3.844·

3.534 " 4.73 2"

1962
1883
1964
1985

11166

5.464

5.464

5.82 0

5.82 0

6.611

6.6 11

6.611

6.511

6.511

6.511

8.245

6.245

8.24&7.754

7.'1647.9 42

7.9 42

6.386

6.386

6.3666.606

6.60116.508

8.5085.8811

11.378

1963
1964 6.3Q4

Total 6.304

1961
1962 3.751. 3.864.
1963 6.138.4.502
19601 4.650. 3.219.

5.704 · 4.154 5.57 4 6.7 1<1
3.394 4 .470. 4.681- 4. 117 0
mscoouno ed

6.<179 '
4.343

5.673
3.928

4.371' 4.620
5.388 5.5 49· 5.629
3.350 ' 3.720 · 3.93 0·

5.27 0' 83.949
6. 177' 52.613

Total 21.018 20.799 13.919 23.220 29.193

M('an 5.255 5.200 4.640 5.805 7. 298

28.50 8

1. 127

29.0 17

7.254

28.19425.341

1.04[1 6.335

19.7 45

4.936

18.755

4.689

18.516

4.8211

199.827

66.50 9

ste uen Nil. 213- KAWELA

5. 128 5.842 5.411 4.BOl

13.64014.319
Station No. 216.5 - FIELD 003

6.0 15 6.40 1 5.6RO· 5.487 ' 4.820 ' 4.619·
1.290 7.797 8. 265 6.262' 4 .980- 4.805" 69. 124

8.250 6. 100" 4.9 29- 4.170 - 6.04 5" 64.710
5.698' 5.859" 6.873 7.464 5.62 7 4 .425 70.543

1984 7.076 - 5.08 4" 6.540- 7.8 12' 6.287
19115 4.216 · 3.416· 4.4 33" 4.17 0" 5.9 21" 6.1169

1966 5.053 - 3.780 - 5.826 · 4.440- 8. 127 7.410
19117 4.898· 5. 152- 4.898 - 5.460" 6.634- 6.53 7

56.28 1

115.552

5.22 4

10.447

4.1034.5474.314

8.74811.60110.8 2211.68410.255

4.312

8.6 249.098

4,5493.862

11.58514.539

4.646

5.202 6.180 6. 149 7.283 7.907 7.472 7.1S16 7.25 0 6.898 7. 177 6.2 ..4 83.458

29.7 45 31.5 22 34.465 43.606 4 l.6 1S0 39.594 3t1.1104 35.298 40.860 4 1.583 31.018 365 .984

4.958 6.254 5.744 7.26 6 8.312 7.9 19 7.781 7.060 5.1136 5.970 5. 170 77. 197

Station No. 213.1- NEW STABLE

6.5 12
6.324 · 7. 164
8.686 6.544
1.092 11.487

6.7111 8.661
11 .186 1.82 4

75.038

68. 1211

75.069
81.239
74.433

73.383
74.063

79.72 0
91.696

68.012
87.334

204.317

378. 181

5.363"
4.819-
5.2 0S"
4.4 33"

5.4 25·
4.076

4.976

19.894

4.849

7.49 4
5.550·
5.220 "
4.770 -

:a.120
4.490

6.840" :a.6 03
6.390 ' 7.285 ·

4.807 3.9 37·
5.8 14 7.922

19.397

5.460 · 5.4 25 '
9.727 9.005

6.900 - 5.952 '
9.592 8.38 1

7.71 2 7. 145
5.458 '

7.11 0· 5. 735 '
8. 114 5.983 "

6. 750· 6.634 '
7.S7I 6.9 31

9.258
8.3 '10'
8.3 75
9.170

7.533 "
1. 595·

11 .986
1.440"
7.6 88'
8. 277'

7.821
6.96 1·

6.909 9.796 10.231
6. 120· 3.9 44· 8. 043 ·
7.1 40' 8.060 " 8.2117
5.850· 7.099 '

4.2 00- 7.542 9.090
5.880 7.050- 7.393"

Station ND. 220.5- FIELD 015

5. 244
5.518 '
4.5B8-

5.2 39"
4.898 -

5.06 1 5.303 6.623 6.815 6.56 3 B.394 B.530 6.0401

20.24 3 21.210 26.49421.263 26.25125.575 26.118 24. 162

4.856

5.488-
6.409 '
3.340

3.668-
5.890

Station No. 221.3- HAMAKUA VARIETY STATION

6.207 6.351· 6.913 ' 7.001 7.84S - 1.687 7. 181- 7.169
4.278- 3.220' 6.169 ' 6.180 ' 8.2 34 9.8H 10.538 10.713

4.355 4. 144 ' 8. 169" 4 .200 ' 5.696 1I.3BO' 6.509 5.98 3-
4.216" 5.890 6.758' 3.660 ' 8.711 · 8.708 9.591 8.091-

4.72.2

Tota l 14.167

1982
11183
19B4
1965

1966
1967

Total 25.73 0 24.785 25,48 7 36.099 44.097 51.244 46.n9 50. 301 43.81'1 37.884 32.644 29.124

1964
I!,IOS

1066
1967

Mean 5.146 4.957 5.097 6 .017 7.350 8.541 8.0 30 8.384 7.270 6.3 14 5.46 1 4.854

71.906
92.288

79.298
90.039

85. IS I
10.763
87.760

13.613
88.851

333.8 :11

4.065
3.769
4.588-
6.343

5.0B4-
7.16 9

7.748 4.800-
5.196 4.618
4.802 4.802
3.410 · 5.801
6.448 · 6.2 40-

6. 137 4.942
7.309 · 10,380"

6. 753 6.662 5.624 4.88 7
6.78 0' 4.3 71 ' 4.020" 5.456·
8.000 7,<190 9.504 ' 7.041

6.945 · 6.80 4 5.252 5.92B'
7.772 8.951 11.467" 7.907

4.4 12
6.751
11 .240

6.300 -
S.583

36.250 34,<178 35.8 6'1 31.219

6.862
7.254
10.887

6 .461 '
7.44 0"

6.125 8. 058
6.707 7.568
9.285 9.324

1. 135 7. 233·
1 ,530 - 6.890·

37.38239.079

6.311
5. 103
12.035

7.R29
8.3 16

7.120
6.848
11.156

8.430 -
7 .1180

311 .534

6.882 ·
6.210
7.187

7.8 59
6.278

36.416

6.4 30
6.744
6.270 ·

5.453
5.650'

5.492
5. 138
6.860
8.060 ·

4.795 -
6.120'

30.147

4.914
6. 175
B.060-

6.504
5. 146'

5.332 '
4.8 13
5.815
4.09 2·

6. 139·
5.332 '

30.7 99

5.678
5.295
4.76 0-

4.175-
6.104-

4.653
5.3M
5.478
4.17 2'

3.732+
6.356"

26.01225.flU

5.410

1953
1964 5.'132
1065 6.231.

1965 7.780
1961 6.13S.

1961
4. 185.

1963 5.580'
1964 4.464
n65 3.65S'

30,320

Mea1 5.053

Stallon No. 214.1 _ FIELD 34-35
1961

:I.99{1" 5.048

16.5 19

6.5(;6
6.479" 6.326 7.539 8.550 " 7.893
5.035 6.075 6.107· 7.S55 6.59 6 6.796 5.672 S.36fl

11.5 14 12.401 13.641l 16.105 6.590 6.796 13.565 11.934

4.620 '
7.960 "
4.M 3

4.636
a.aru

8.4117

69.820

611.8 20

Tota l 19. 116 19.650 26.009 21.04 1 30.4 84 35.632 33.799 32.016 31.619 28.7(,3 23.85 1 24.7 47 326.7 62

4.779 4.90 1 6.502 5.260 7.a lll 8.908 8.450 8.004 7.919 1. 191 5.963 6.187 81.691

5.757 6.201 6.82 3 A.053 6.596 6.711e 6.11$3 5. 967 5.821 4.249 69.82 0 buil l- op 101.11wh..rr- rr ' l 'nr cl ! s IKJIlr u,r the r e It; an ..v ('rfl"w.
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WIND STATIONS AND RECORDS

Wind

WIND CHARACTERISTICS

There is scant published wind information
for the island of Hawaii. Airport and harbor
weather stations traditionally maintain continu-
ous wind records for operational requirements
and provide much of the long-term wind data.

The first wind station on the island was
established by the U.S. Weather Bureau in 1917
at Hawi (No. 161), near the northern tip of the
island. At present, there are 20 active wind sta-
tions on Hawaii, shown on Plate 10, together with
27 stations now inactive.

Most of the recently installed wind stations
are located at lower elevations on sugar planta-
tions in the Kau, Hamakua, and North Kohala
Districts , where overhead sprinklers are used
for supplemental irrigation. Wind data are ob-
tained at the Mauna Loa Observatory Station (No.
39) maintained by the U. S. Weather Bureau at
11,145 feet. Readings at low elevation on the lee
side of the island are obtained by stations at
Kawaihae (No. 148) and Kona Airport (No. 68. 3).

Wind Station Index, pages 113-114, lists 45
stations having available records , of which 20
are active. Many stations having records of
short duration were established for specific
projects , such as the location of an air strip,
or determination of wave action in planning har-
bor channels, or for scientific research. A
cross reference to the numerical listing in the
Index is presented in the Alphabetical List of
Climatologic Stations , pages 9-11. (See Rainfall
section of this report for climatologic station
numbering system.)

There is little uniformity in the records
kept by various wind stations on the island. If
all record variations were to be published, a dif-
ferent format would be required for practically
every station. Therefore, only representative
records have been published in Selected Wind
Records, page 115 . Monthly average wind veloc-
ity is given, together with the maximum velocity
for each month and the direction from which it
originates . Monthly and annual means have been
derived for average velocity .

110

Northeasterly tradewinds prevail much of
the time on the island of Hawaii, as elsewhere in
the state . Although these winds approach the
island at a fairly constant speed, the uniform
flow is distorted as the tradewinds traverse the
island and combine with local winds on the moun-
tain slopes and lowlands to form complex wind
patterns.

The characteristic inversion level of 5,000
to 7,000 feet elevation is the tradewind ceiling.
(See Temperature section of this repor t.) Trade-
winds are for ced around the mountain masses of
Mauna Loa and Mauna Kea , which penetrate the
inversion level, losing velocity laterally along
the slopes with distance from the northeaster ly
impact area. Tradewinds pass over Kohala
Mountain, the summit of which is generally be-
low the inversion level, losing velocity down the
leeward slopes with distance from the summit.

During the cooler winter months, especially,
the trades are replaced by other general winds,
primarily the southerlies. Occasional tropical
storms also generate winds from various direc-
tions.

Over the ocean surrounding the island, aver"
age wind speeds are highest during the summer
tradewind period, exceeding 12 miles per hour
50 percent of the time. During the winter monthS,
wind speeds exceed 12 miles per hour about 40
percent of the time. However, occasional high
winds with speeds exceeding the summer tradeS
occur during the winter months.

Wind roses depicting speed and direction at
selected stations are shown in Plate 11. The
wind roses for Hilo and Honokaa, lying on the
windward side of the island, reflect the direct
impa ct of the dominant tradewinds . At Kamuela,
located in the saddle of Mauna Kea and Kohala
Mountain, distortion of the trades by the moun-
ta in masses is evident. A pronounced variation
in wind direction is shown at the leeward Kawa i-
hae station, where velocities are comparativelY
low.

CLIMATOLOGY



. Stat ion No. 191: 4.Anemometer at near evaporation
rind ue oc . datameasures U la t i n of cl imatologic .pan for corre w

PLATE 10
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Wind Station Index

State
Key
No.

1. 0

1.1

1. 2

USWB
Index Station
No.

2880W Ka Lae

Morse Fi e l d

Ka Lae

Observer

USCG

USAF

Space Tech
La b

District

84 Kau

Lalitude
Longitude

18 54.9
155 41.0

18 55
155 41

18 56 . 5
155 41

EI8••
(Il)

35

40

305

ReadiRIS

Daily

Record Data
Years Location

1924- USWB
1947

1940-
1941

1959-

Remarks

Wind dir only ; no data
1926-1935

14 658 8 Naa l e hu Hutchinson
Sugar Co

83 19 03 .8
155 35 .3

675 Daily 1948- Obsvr
except USWB
weekends

860

630

Daily 1959-

14 .6

21.0

26 .2

7421

3977

Naalehu
Ai rpor t

Pa h ala

Kealake kua

Hawaiian Ag-
r iculture Co

Mis s A
Greenwell

84 S Kana

19 03.4
155 35 .0

19 12 .1
15 5 28.8

19 29 .6 1450
155 54 . 9

Unknown 1968- Obsvr

1931- USWB
1945

Probably moved twice,
total mi only

39 619 8 Mauna Loa
Slo pe Obs

USWB 8 5 Hamakua 19 32.3 11 14 5
155 34.7

Reco rder 1956-

39 .2

68. 3

68 .4

73 .4

86. 1

476 4

1484

rJjauna Loa
Summit

Kona Ai rp or t

Kailua Kona

Keauhou Test
Site

Hila

HAL

G Parker

DOWALD

USWB

84 N Kana

82 S Hila

19 29
15 5 36

19 38 . 8
156 00.6

19 38 . 5
1 55 59.6

19 34.8
155 55 . 6

19 43.7
155 05.4

13455

15

20

204 0

40

Daily

Twice
daily

Weekly

Daily

1951-
1953

1949-

19 56 -
196 0

1958- DOWALD
1960

1933- Obsvr
1942 USWB

Many missing periods

Readings at Kana Inn
1956; at Kailua Kana
Pier 1959-1960

Tota l mi o f wi nd only

87 . 0

93 .2

14 92

0298

Hila Ai rpor t

Cape Kumukah i USCG 83 Puna

19 43 .4
155 03 . 6

19 31
15 4 49 .3

30

65

Hou r ly

Daily

1943- USWB

1957-
1960

Charts on fi le NWRC

107 . 1

144 8000

Pohak u1o a
(USMC)

Pe peeke o
Maka i

USMC

Pe peeke o
Suga r Co

85 Hamaku a

82 5 Hila

B 45 .6
155 32 . 3

19 50. 8
155 05. 3

6 37 5

100

1956 -

1958 - Obsvr

Intermittent pr ogram
8/56-9 /56 & 1/5 7-7 /58

Wi nd equ i p at factory;
e 1ev SO', moved 6/ 07
unk n

148 . 2

159.2 8830

Kawaihae
(UseE)
Upo1u Pt

USCE

USCG

85 S Koha1a 20 02. 6
15 5 50 .3

N Koha1a 20 15 .2
15 5 53 . 3

10

40

Unknown

Daily

196 2-

195 6- USWB

1939- USWB
1957

160

160 .1

161

8828

8181W

Station

Upo 1u Pt
Ai rport

puak e a

Koha 1a
Sugar Co

HAL

Parke r Ranch 81

20 15. 5
155 52 . 5

20 16 .1
155 51. 6

20 14 .1
155 52 . 4

20 0

90

5 70

Unkn own

Daily

Unknown

Unkn

Unkn

HSPA

IISPA

Upo1u 5

Suiter Fie ld, no data
prior 1940

Pu akea Ranc h

162

168 1339

Station 2

Hawi

Koha 1a
Sugar Co

20 15 .4
155 51. 8

20 14.4
155 49. 8

300

6 00 Dai l y 1917- Obsv r
except USWB
we e kends

Upo1u 7

Di s c on 1 938; r e sumed :
1959, Hawi Mi l l , Sta 1
move d 1937 from mi ll

174

176

179

46 75

6806

Sta t ion 6

Koha1a Ma uli li

Niu1ii Off ice
(Niulii)

20 15. 3
155 48 . 6

20 12.7
155 47. 3

20 13 . 5
155 44 . 8

190

960

75

Unkn own Unkn HSPA Union Statio n

--------
No t e : Fo r Ke y t o Abbreviations , see pag e 10 .
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Station No. 191.0-KAMUELA AIRPORT (showing typical wind instruments: anemometer and vane).

State USWB Hyd. Latitude Elev. Record DataKey Index Sl ation Observer District Readings Remarks
No. No. Area Longitude (ll) Years Location

191 : 0 30 78 Kamue la HAL 85 S Koha 1a 20 00 .0 26 6 5 Daily 19 53- USWB Moved 4/59 150 ' SSW
Ai rpor t 155 40 .6

214 .0 0840 Hai na Honokaa 81 Hamakua 20 05 . 0 46 1 Daily 192 0- Ob.vr Honokaa
Sugar Co 15 5 28 .2 exceo t 19 51 USWB

we eke nds

217 . 1 Paauhau Mill Paauhau 20 0 5 .4 200 1956 - Obsvr
Sugar Co 15 5 26.3

22 0 . 4 Field 14 20 04 . 6 43 0 Recorder 1960 - Obsvr Cha r t s on fi le obsvr
15 5 25 . 2 HSPA

221. 0 7312 Paaui lo Hamakua Mill 20 02 . 5 80 0 Daily 19 59- Ob.vr Moved 1936, unknown
155 22 . 3

2 23 71 31 Ook a l a Laupahoehoe 82 N Hilo 20 01. 0 430 19 53- Ob.vr Equip on garage
Sug a r Co 15 5 17 .2 1956 USWB

Al a a lae 5 Koh a1a Unkn N Kohal a Unknown Unkn Unknown Unk n HSPA
Sugar Co

A1a a 1ae 7

Hoe a Pas t ure 81

Ni ul i i 10

Puakea Unkn

Union 81

Union Mil l

Puuhu1uhu1u Hawaii Vo l - 82 N Hilo 640 0 1954- DOWALD
cano Na t l Pk 1954

S i sa l Mauk a HawaLi.an 83 Ka u 19 10 .7 90 0 Daily 1961- Ob.vr
Or c ha r d . 155 30 . 5

Fo r d 19 14. 2 13 80 1962-
15 5 27.6

John Bull U 19 13 .3 11 50 1966-
155 28 .2

199 Honokaa 81 lJamak ua 20 05 46 1 Twice 1967- Unknown
Sugar Co 155 28 .2 d a ily
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Selected Wind Records

JAN, f EB. MAR. APR. MAV JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

8.6 6.3 6. 4

8.1 8.6 7.J

7.0 7.4 8.3

u.s

11.2

10.6

10. 1

12.1

12.8

11.4

10.8

10.8

"' .3
",..
28
14.1
22..,
13

7.7..
17.0

27
10.0
41
14.1

10.4

10.8

"..,
21
10.S

"10.9

ae
e.e

"13.4
ae
7.'

"10.9

10.2

"10.7
'012.6

10.5

18
7.'
' 0
e.e
II...
",..

13.1

"10.3

11.4

"11.0
",.,
II
10.8

"10.0
18...

",..
"13.8
' 0
12.6

"12.S
"12.9

13.1

"14.9
"14.2
sa
13.4
ss
18.2

"13.7
"12.4
21
11.5

"13.5
"Jl .8
"10.5

28
16.3

"18.1
"16.9
"15.8
"14.4
"12.9

"13.1
II
12.7

"12.7
"11.6
14.1

"12.1
"11.9
II
U .4

II
Jl.I

20..,
"13.0
"14.7
"is.e
"15.6
"14.1

12.8

"U .8
II
12.9

II
10.2

II
10.0

"13.3

16
'.1

"13.8
"11.7
"16.2
"s.s

10.5

"..,
'0'.0
"13.0
"13.9
.0
14.1

"12.0
22
10.3

"U .D
"12 .1...

30
10.1

1, '

"11.8
"12.5
'0' .7

"'.1
"11.7
II
10.1

"11.9

",.,

10.1

13.3

"10.3
"...
"n.4

"11.1
'0
10.0

",.,
24' .5

193'1 MAX. 48
Ave. n.6.

1928 Max. 36
Ave. 10.1

1929 Max. 28
Ave. 10.6

1930 Max . 38
Ave. 9.0

1931 Max. 38
Ave . U.1

1932
1933 Max . -

Alle . -
1934 Max. -

Ave. -
1935 Max . 29

Ave . 13.8
1938 Max . 211

Ave. 9.5

111 31 Max . :U
Ave. 9.5

1938 1lWt . 21
Ave. 10.2

Mean 10.8

7.'

7.0

e.,

' .3

s,,

s.e

7.'
7.'

...

...

...

7.1

7.'

7.'

7.'

7.'

' .0

1.0

..,

...

...

..,

..,

7.0

7.1

7.2

6.'

6.'

' .0

' .0

I.'

...

...

...
18 NEe.,

7.0

7.'

7.'

6.'

7.7

' .0
,.,

7.'
' .1

..,

...

..,

7.0 6.1

6.6 8.6

e.9 7.0

6.1 7.3

8.4 8.1

1.3 7. 11

1.3 8.3

1.3 1.1

8.3 8. 1

"lINJ: -
8.1 6.4..,'.1

6.1 1 ,0 5.!5

7.3 s.e 6.7

6.7 6.4 e.9

6.4 M i 8.1

8.8 6.7 8.5

1.0 7.1 7.0

...

Station No. 86.1_ HllO

5.8 8.0 8.8

15 ESE IS NNE 238E
8.4 8.3 6.8

9.6 6.6

7.8 1.8

7.2 7.1

7.2 7.4

7.. 8.1

e.4 6.8

8.2 6.4

7.0 8.4
14 NNE 22 HE
6.1 6.6

28 SSE -
8.2 6. 4

' .7

7.'
' .0

7.'
' .0

,..
,..

...

...

..,

...

l lln Max. -
Ave. _

IUfo Yu..-
An:. '1.4

1935 MaL _
A'Ie. 6.6

1936 Mo , _
Ave. 6 .2

1937 Mn. _
Ave. 7.7

11138 Mn.-
Ave. 7.8

1931} Mn , _
A¥'t. 8.8

1940 Mu: . _
Ave. 6. 2

1941 Max.-
Ave. 6.8

1842 Max . _
Ave. 8.7

1943 MaJ:. 23N
AVI!. 6. 4

1944 Max . 16 BE
AYe. 6.3

IUS
to
Ih g

1950 Mu .-
Ave. 6. 2 5.3 5.8 5." 5.1 4.9 5.1 5.9 5.1 4.8 5.1 5.8 5.4

ml Max. _ 22SE 21N 23ESE 25 8£ 24 8W 23£ 23£ 228£
Ave. 5.3 6.2 1$.3 5.3 5.8 6.4 5.3 5.1 5.4 5.3 4.9 5.7 5.5

1952 MluI. 37 SSE 32 SW 33 II: 19 BE 20 NNW19 E 24 8E 18 NNE 19 5E 31 ESE 23 E 238E
Ave. 5.5 &.4 5.8 5.3 5.5 5.3 5.1 5.0 5.. 5.2 4.8 5.1 5.3

1953 Max. 'l7 5E 25 E 26 5E 12 ESE 28 E 2) E 22 ENE 21 E 21 NNE ZZ'ES! 21 N 25 ESE
Ave. 5.9 5.1 5." 5.3 5.6 4.9 " .2 4.5 4.4 4.3 5.5 5.3 5.0

20 U 22£ 22£ 21 5
Ave. 6.9 8.2 7.5 6.5 6.4 6.2 6.1 11 .2 5. 4 5.9 7,1 6.5

1955 Mo.. 24 NNE 27 NNE 32 S 24 ENE 22 E 21 NE 20 ESE 23 ENE 22 N 25 N 36 SSE 28 5
Ave. 7.5 8.1 7.5 6.8 6.8 6.6 7.0 8.1 8.2 7.8 8.3 8.4 7.6

isse Max. 28 SSE 2GN 23 ESE 23 ESE 23,5 27 ENE 23 ESE 25 E 'Zl E 258E 258E :z.t,S
Ave. 9. 1 9.2 8.1 8.3 8.3 8.2 8. 3 7.9 8.2 7.8 8.2 8.8 8.4

1951 Max. 29 S 28 ENE 30 N 26 NNE 26 ENE 25 ESE 28 N 22 NE 20 ESE 23 ESE 28 SSE 31 N
Ave. 9.7 9.8 9.8 8.8 8.9 8.5 8.9 9.1 8.5 9.0 8.2 10.1 9.3

1958 Mo. 40 N 31 5 33 N Z6 E 22 ENE 24 E 23 ENE 37 NNW 26 ENE 22 ESE 21 ESE 36 N
Ave. 11.0 9.3 10.0 9.0 9.1 9.1 8.0 9.2 8.8 7.1 • •8 6.7 8.6

11159 Mo.. 33 B 29 ENE 25 BE 30 N 28 NNE 26 E 25 ESE SSBE 20 E 2S WSWSOSW 32 HE
Ave. 6.9 9.9 9.1 9.0 9.2 8.7 8.6 9. 4 7.7 8.2 8. 0 8.9 8.6

1980 Max. 21 E 30 EHE 30 N 2S E 23 S SOESE 24 £ 25 ENE 38 BE 305E 25 N 28 5E
Ave. 7,4 8.9 8.9 8.6 8.3 9.1 9. 1 8. 2 9.4 9. 1 8.9 9.1 8.8

1981 Max. 30 8 30 E 23 E 24 ESE 20 SE 30 ESE 23 ENE 13 ENX 25 E 28 ENE 26 E 26 8E
Ave. 9.2 9.3 8.9 9.4 7.2 9.8 8.9 7.5 7.8 8. 2 7.8 8.0 8.5

1982 MD. 36 B aeSSE 31 BE 25 BE 21 ESE 23 ESE 22 ENE 15 ENE 17 E 26 E 16 SE 28 N
Ave. 9.3 8.: 8.9 8.8 7.6 7.8 8.9 11 .11 8.5 6.11 6.8 6.6 7.6

1985 Mu. 37 SSW 46 ENE 28 ESE 43 BE 28 ESE 21 ENE 24 E 22 ESE 23 NNE 23 £ 32 N 28 NNE
Alit-. 7.9 9.6 9.0 10.2 8.6 8.8 8.8 8.4 8.1 8.1 9.1 8.8 8.8

196-f, Max . 28 NNE 26 ENE 30 SE 24 BE 26 SE 25 ENE 22 NNE 26 BE 23 BE 24 ENE 29 ElS£ 31 SSE
Ave. 8.5 11 .1 8. 9 9.2 8.8 8.5 8.8 8.7 8.4 8.4 8.6 8.9 8.7

1985 Max. 41 N 31 N 15 NE 28 SE 26 ES£ 25 EN£ 21 ssW' 30 ESE 24 BE 28 8E 285£ 32 NNW
Ave. 10.7 10.8 8.5 8.3 8.8 8.1 8. 1 8.2 8.5 8.6 7.9 9.2 8.8

U N UE li5E 15E U E
Ave. 8.2 8.8 8.7 8.6 9.2 7.2 7.1 U 5:1 6.0 6.7

IU8 Max. 26
Ave. 6.9

1919 Mu . 27 E
Ave. i.6

1920 Mu . 33SW
Ave. 8.0

1921 Max._
Ave. 15.7

1922 Mu . 3SHE
AVe. 13.1

1923 Mal. t 5 sw
Ave. 11.2

1924 Max. 36
Ave. 10.1

1925 Max. _
Avp. 10.8

1926 Max. _
Ave. 9.9

Station No. 168 - HAWI MILL
' .1

7.5

'.0

7.'

'.7
' .1

'.7

' .3

8.2

' .3

7.'
7.'

' .0

7.7

7.0

' .1

7.1

7.'

7.'

e.s

I.'

7.'

,.,

,..
...

6.9 7.1

25 NE 25 E
8.4 8.2
26 E 30 E
1.1 1.4
28 E 25 E
1.3 8.8

26 HE 18 E
7.4 5.3
21 HE 25 E
8.5 1. 2

" ow4.5 3.7
20 HE 36 £
5.3 6.6

".8.0 7.7

23 E 24 E
7.7 9.4

23 E 27 E
S.O 5.0
25NW 24E
S.4 7.7

24 E 25 JIo'E
5.8 11.6

20 E 26 E
8.1 8.7
13 N 14 E
5.1 5.5

21 £ 21 E
8.1 7.9

2J E 2J E
6.8 7.2
11 £ 24 HE
6.4 1.9

21 HE 21 HE
8.3 6.5
24 E 23 E
8.5 9.6

22 NE 21 sw
7.9 6.0
21 BE 18 E
6.5 6.2

21 II: 24 E
1.0 9.9
21 NE 22HE
6.3 6.4
21 NE 21 HE
1.ti 7.3
28 E 30NE
8.8 6.8

24 E 25 £
6.3 5.9

1 .1

..,
",'.1
20 S£
, .a
",' .1
" ,e.a
'0'7.'
ZOE,..
12'..,
18 '
7.1

21'' .0
' 0 ,
7.0

'0,..,
" '7.'
20NE..,
21 HE
7.7
20 NE
7.'
18 NE...

",7.',, "7.'
288£...
",'.7
'0"...
18"e.,

".•.s
,,"' .0
24 B£...

7. 6

7.7

",7.'
nNE
7.7
18.
' .1
19 N£
7.3
19 BE
7.'
24 NE
7.'
21 NE
7.0
nNE
7.'
ZONE..,
ZONE
7.'

",' .0
ZOE
10.0

23 BE
a.s
",'.7
"'...
18NE,..
2ZNE
' .0
",7.'".' .0
".'.1
",7.'
",'.1
18'
7.1

18'' .7
21 BE
7.'

8.8 8.4

29 E 28NE
10.3 9.5
21 E 21 £
10.9 9.4
Z5NE 25 £
10.5 8.5

29 E 25 E
9.4 8.6
24 E 10 E
6.2 4.1

24 E 30E
7.5 9.3
24 E 29 E
8.8 s.i
23 E 25 E
9.0 8.9
Sl SE 22£
9.8 8.J
24 £ 28 E
9.3 7.8
Z5 E 28SE
1.6 10.1

28 E 19 E
6.2 5.9
20 E 18 E
8.5 8.3
19 £ 18 E
11 .4 8.4
20 E I i E
1.2 8. 2

25 E 21 E
9.9 8.3
20 E 24 E
9.3 9.3
24 HE 19NE
9.5 8.6
191: 19 E
8.8 8.1
23 H£ 21 NE
9.0 8A
20 E 25 8 £
8.5 9.8
18 E 19 E
7.4 1.5

18 NE 18 E
8.3 7.9
21 NE 21 NE
9.1 8.3

21 NE 22 NE
9.6 8.9

21 N£
8.4 9.0

8.3 8.8

28 E 33 E
8.4 12.2
24SE 27 E
7.8 11.5

23 £ 27 SE
9.4 8.1

",
9.9 9.3

24 E 13 E
8.5 5.8

21 NE 28NE
8.1 10.6

30NE ZOE
10.5 6.3
28 Ii: 25 Ii:
10.3 9.0
30E 23 E
8.8 8.4
22 E 23E
7.1 8.6
28E 26£
9.4 8.9

18 E 22 E
4.5 7.9

19'
10 .1 8.8
26 NE 21 E
9.7 10.0
14 8£ 13 £
6.7 6.6
20 E 21 £
9.3 9. 4
19 HE 21 E
8.9 8.6
18 NE 21 £
7 .4 8.6
21 E 248£
7.8 8.7
21 E 25 N£
8.1 9.2
18 E 19 E
1.6 8.4

21 E 19 NE
8.7 8.3
17 BE 19 H£
7.6 8.5
21 HE 18 HE
1.0 9.0

20 E 21 NE
9.0 9 .1

25 NE 29 H£
1.2 10. 1

Station No. 214-

25 HE 24 E
1.8 8. 1
30 E Xl E
1 .8 10.9

24 NE 25 E
8.9 9.3
29 s 26 E
7.5 8.5
17 E 25 E
4.9 6.4

23 E 27 Ii:
8.8 8.7

•N'
31 E 19 E
9.5 5.0
29 E 25 E
7.6 7.11
32 S£ 24 E
1.8 8.8

24 e 19 £
6.5 6. 4

24 E 20 E
5.9 6.2
25 NE NBE
8.5 10.5

25 E 21 E
B.2 8.0
11 E 16 E
11.3 5.0
25 E 21 E
8.6 8.1

22 E 17 E
B.4 8.1
215E 228£
1.4 9.5
22 NE 20 NE
8.3 8.9
22 E 21 E
8..1 7.6

21 E 21 E
6.5 8.8

UHE 23NE
6.3 8.4
19 NE 17 BE
1.8 8.4

18 NE
8.0 8 .1

22S W 21 NE
6. J 10.4
29 BE 25 E
10.5 7.1

1.6 8.1I.'7.'
1946

Mean

1920 Max. 30aW 24 E
Ave. 8.5 1.1

1i21 Mu. - 30£
Ave . U .2 8.2

1922 Max. 31 £ 33 E
Ave. 9.3 9.2

111 23 Max . 35 HE 29 SW
Ave. 8.8 5.3

1924 Mall . 21 E 15 SW
Ave . 5.0 4.9

1925 Max. 28 E 21 E
Ave. 8.8 7.0

1926 Max. }.4 E 8 HE
Ave. -

1921 Mo. 21 E 34 SW
Ave . 8.5 7.0

1928 Max . 31 HE 23 NE
Ave . 10.9 6.6

1929 Max. 18 E 30 SE
Ave . 5.3 6.9

11130 Max . 28 W 20 E
Ave . 4.8 5.9

1931 Max . 23 E 21 E
Ave. 7.1 11.0

1932 Max . 28 SW
Ave. 8.9 7.6

1933 Max . 27 E
Ave . 9.4

1934 Mu. 2J E 24 E
Ave. 6.5 7.0

1935 Mo. 34 SW 23 E
Ave. 8.7 8.4

1936 Max . 26 SW sa8W
Ave. 8.2 8:6

1937 Mu. 24 E 21 NE
An . 7.3 1.4

11136 Max. 24 SE 24 5W
Ave. 7.5 6.9

1939 MaL 21 E 22 BE
AlPe. 8.7 8.4

1940 Mall . 30 8 19 NE
Ave. 6.9 1.1

1941 MaJI. 16 E 18 NE
Ave. ti.B 6.2

1942 Mo. -
Ave. 5.9 1 .2

1943 Max .
Ave. &.7 8.3

1944 Ma. 24 NE 20 NE
Ave. 8.6 1. 0

1945 Max . 22 Ii: 21 NE
Ave. 6.7 6.9

a.a

7.'

' .0
12.1

12.8

12.1

11.1

11.0

7.'

10.ti

"'.1
38

'.'

12.3

" N'' .1
Maw
13.1
32 HE
n .4
29 HE
'.1
"10.3

6.'

13.2

"' .0

acsw
•.s
26NE..,
32 NE
14.6
35 HE
H .4

25 NE,..
"11.6
"'.3

24 NE
10.6
26 NE..,
28 NE
11.6
27 NE
10.3
28 NE
10.6

"11.1
38
12.3
21

• 8.9

'07.0

7.0 6 .117.2 7. 1

21 22 NE
8.8 11.2 9.6 8.8
19 HE 24 HE 21 NE
8.7 9.8 9.1 8.9

31£ 29 NE 27H£ 17N!:
15," 14.9 14.4 14.9
36 HE 42 NE 28 NE 33 NE
n .4 18.8 13.1 13.4
3S NE :wNE 31 H£ 26 NE
14.2 14.7 14.9 13.0

38 HE 28 24 E
14.0 14.5 12.5 11.1

32 33 20
n. 2 12.1 9.8

33 29 31 23
18.2 12.9 15.1 10.3

28 36 32 28
8.8 14.4 13.8 12.3

10.2
21 HE
a,a
25 NE
12.5

"..,
22 NE..,

"10.4
"13.l1
4D
15.3

7.5

"7.'
21 HE
' .0

2.11 NE
' .1
30 NE
14.3

Ii NE' .1
'011.2
11
7.'
'0
13.7

"11.1

7.7

'.1
"7.6

:n NE
U .2
23 NE
'.0
"12.9
"12.3
"12.6
38
11.9

7.7

"'.1
24 HE
10.e

7.1

70 ....
38 NE
7.'
24 NE7.'
"10.9
"'.3
37'.7

7.'Meln

Selected Wind Records 115



Humidity

HUMIDITY STATIONS AND RECORDS

Humidity measurements are expressed in
relative terms, the volume of moisture in the air
compared to the volume in totally saturated air .
There are 24 active humidity stations on the
island of Hawaii, 16 of which are located in the
coastal band below the 2,000-foot contour; the
remainder lie on the upper slopes of Mauna Kea
and Mauna Loa. The highest concentration of
both active and inactive humidity stations is in
the Kau District, where instruments are main-
tained by Hutchinson Sugar Co. and Hawaiian
Agriculture Co.

Many humidity stations on the island utilize
hygrothermographs for data collection, and prac-
tically all measure other climatological elements
as well. Humidity measurements, in conjunction
with temperature measurements, provide a
temperature-humidity index useful in scientific
research and experimentation.

The 54 climatologic stations recording
humidity infor mation, 30 of which are inactive,
are listed in the Humidity Station Index, pages

Shelter houses hygrothermograph and ther-
mometer at Waimea, Station No. 191.4 .

116

119-120. A cross reference to the numerical
listing is presented in the Alphabetical List of
Climatologic Stations, pages 9-11. (See Rainfall
section of this report for climatologic station
numbering system.)

The earliest indexed station was established
in 1939 at the Upolu Point Airport, North Kohala
(No. 160.1), and the most recently was estab-
lished in 1968 by Hutchinson Sugar Co. at Naalehu
Airstrip, Kau (No. 13.7). Although most stations
have short periods of record, those maintained

Hygrothermograpb for
measuring humidity.

by the u.s. Weather Bureau at the airports have
comparatively long periods.

Humidity station data were not available for
publication in this report.

-HUMIDITY CHARACTERISTICS -
Like other climatological elements mea'

sured on the island of Hawaii, humidity is
affected by topography. Under prevailing trade'
wind conditions, from 50 to 70 percent of the
time, moisture distribution in the air surround'
ing the island mass is greatly influenced by the
characteristic temperature inversion. (See Tern'
perature section of this report.) Moisture is
high and well distributed below the inversion
level, which varies between 5,000 and 7,000 feet
elevation; air above the inversion is compars'
tively dry .

Relative humidity below the inversion is
roughly 70 to 80 percent in windward areas, as
compared to 60 to 70 percent in the drier lee'
ward areas . Above the inversion, relative
humidity is generally less than 40 percent, often
declining to 10 or even 5 percent.

CLIMATOLOGY
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Humidity Sta tion Index

State
Key
No.

USWB
Index
No.

Station Observer Hyd.
Area District l atitude

Longitude
Ele•.
(tt l Readings Record

Years
Data
Location Remarks

1.1 Fi e ld US Air Force 84 Kau 18 55
155 41

40 naily 194 0- USNB
1941

1.2

11. 0

12 .3

12 . 4

12 . 5

13 .3

13. 5

14 . 0 65 88

Ka Lae

Makino

Fi e l d 64

,;a te r f a 11

Field 740

Field 51

Field 640

Naa l ehu

Sp ace Te ch
Lab

Hutchinson
Sugar Co

83

18 56 . 5
155 41

19 05 .6
155 36 .1

19 09. 9
155 34 .6

19 10 .6
155 35 .6

19 09 . 3
155 34.2

19 07 .4
155 34.6

H 08.0
15 5 34 .3

19 07 .9
155 34 . 5

30 5

212 0

182<;

23 25

1740

1650

1720

1959-

Recorder 1952- Obs vr
1960

1955 -
1960

1954-
19 <; 5

19 53 -
19<;4

1948-
1960

Field 20 , Field 420

Fie ld 58, Field 64 '
mak a i ; Field 750

Rep l a ced by #12 . 3

Fi e ld 630

14 .6 Naa lehu
Airpor t

19 03 . 4
155 3<; .0

63 0 Unknown 1968 - Unknown Rub bi s h Dump

20 .2

20 .3

21.1

22 . 1

Ali li

Field

Fie ld 150

Kea i wa Camp

Hawaiian
Agriculture
Co

19 13.4
15 5 31.4

19 13 . 3
155 31. 1

19 12 . 2
155 29 . 1

19 14 . 3
155 28 . 8

2830

2700

1000

165 0

Re cor de r 1955

1952 -
1955

1952-

1955-

Obsvr Alili (Fi e l d 8),
replaced '20 on 7/ 54

Lower Kauhane;
Field 16

Field 35

2B.2

35 . 5

38 . 1

Kee i Midd le
Road

Mudflow

Mauna Loa
Seismo Sta

E E Glass

Hawaiian Ag-
r i culture Co

Hawaii Vo l -
cano Obser -
vatory

84 S Kona

83 Kau

19 27. 9
15 5 54.0

19 15 .4
155 28 .5

19 29 .8
155 23. 0

680

1900

6600

Daily 1955- USWB

Recorde r 1952- Obs vr
19 55

195 1- USWB
1955

Moved 4/ 58 80 ' E

Field 40 -1

Truck t ra i l un t i l 1951 ,
moved f rom 6750

39. 0

39.1

619 8

6198

Mauna Lo a
Slope Obs

Mauna Loa
Upper

USWB 85 Hamal<ua 19 32 .3 111 45
155 34 . 7

19 32.5 10960
155 34 . 5

1956-

1951-
19 56

39 . 2

44.1

45. 3

51. 7

51.8

67 .6

67 . 7

68 .3 476 4

,"1auna Loa
SUTMli t

Oha ikea
(3750 )

Mauna Loa Trk
Trail (5900)

Mauna Loa Tr k
Trail (40001

Mauna Loa Trk
Trail (4250 )

Kupaahu

Opi hikao

Kona Ai rpor t

USDA Fr uit
Fly Lab

HAES

Hawaiian
Airline s

83 Kau

Puna

84 N Kona

19 29
155 36

19 25 .5
155 19 .8

19 28.9
155 22 .3

19 26 .5
155 18 .5

19 26 . 8
155 19. 2

19 · 21. 4
154 59 . 7

19 26 .8
154 54 .4

19 38.8
156 00 . 6

13455

3750

5900

4000

4250

100

360

15 Daily

1951 -
1957

1951- Obsvr
1952 USWB

195 2- Obsvr
1956

1949- Obsvr
1958 USWB

1950- Obsvr
195 6

1956-
19 57

No da t a after 1953
e xcept 9/56-1/57

Ki puka Ki Observe r

1954-56 charts f or
e le va ti o n of 50 ' ;
Kalapana

Note : Fo r Key to Abbrevia t i o ns , see page 10 .
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Slale
Key
No.

USWB
Index
No.

Station Observer Hyd.
Area District latitude

Longitude
EleY.
Ill ) Readings Record

Years
Data

Location Remarks

Re co r de r 1954-

68.4

73. 2

76.0

2751

5018

Kai l ua Kona

Kaina liu

Ku l an! Mauka

G Parke r

Kona Exp St a

USWB

84 N Kona

82 N Hilo

19 38 .5
155 59.6

19 32.2
155 55.6

H 35 .2
155 27 .3

1500

83 00

Twice
daily

1956-
1959

1951-

USWB Moved 1956 1/6 mi NE:
move d 1959 1/5 mi NW

Charts on f ile Kona
Ex!> Sta

Mauka Maunaloa ; no data
Maunaloa 1951 - 1955

Recorder 1960 - HSPA

1949- Obs v r
USWB

79.0

85.0

86.5

87.0

90. 1

5011

1488

149 2

Ku1ani Camp

lIil0 IA&F)

Kaurnana
(2000)

Hi10 Ai rpor t

Hilo Makai
Haw Sub Sta

Sta t e Dept of
Soc Services

Sta t e Forest-
ry Division

USDA Fr ui t
Fl y Lab

USWB

HSPA

S Hilo 19 33.1
155 18 . 2

19 42 . 5
15 5 04 .5

19 41. 1
155 11.1

19 43 .4
155 03 .6

19 43 .8
155 05 .9

5170

35

2000

30

220

Hou rly

1951-

1949- Obsvr
1951

1943 - USWB

Moved 12/5 9 300' SSE

Hi l a Tr e e Nursery :
Hila In s ectary

Photo chemica l

93.2 029 8 Ca pe Kumukah i US Coast
Guard

83 Puna 19 31
154 49 .3

65 More
than
once
daily

1957- USWB
1960

100. 1 Wai kii (4 675) USDA Fr ui t
Fly Lab

85 S Koha la 1 9 51 . 7
155 39 . 2

467 5 Recorder 19 49- Ohsvr
USWB

107.0

107. 1

806 3 Poha ku10 a

Po hak u l oa
(USMC)

S t ate Fo res t -
r y Di vision

US Marine
Co rps

Hamakua 19 45 . 1
155 31. 7

19 45.6
155 32. 3

6510

6375 More
t han
once
daily

194 9-
1951

1956- USWB

111. 0 1065 Ha 1e poh aku St a te Fo rest- 82
ry Di vis ion

19 45.8
155 27 . 5

9220 Recorder 1 950 - Obsvr
1951

State Fores t - 82 N Hil0
r y Di v i s i on

Recorde r 1949-
1950

118. 3

124 4096

Field 7A

Keanako lo

Hamakua Mil l 81 20 00 .4
155 22. 4

19 55.2
155 20. 5

22 40

5280

We e k l y 1965 -

159.2 8830 Upo 1u Po int USCG 85 N Kohala 20 15 .2
155 53 .3

40 More
t han
once
daily

1956 - USWB

Reco rde r 1952 - Obs v r
1953

160.1

160. 2

8828 Upo l u Pt
Ai rpor t

Station 28

HAL

Koha la
Sugar Co

81

85

20 16.1
155 51. 6

20 14.7
155 52.5

90

430

4 time s
daily

1939-
1957

No data prio r 19 40

Upo1u 21

168.1

114. 2

178. 1

179. 2

S tation 26

Station 27

Sta t ion 21

Sta tion 24

81 20 14
155 49

20 14 . 7
155 47.7

20 11. 7
155 48 .5

20 12. 9
155 44 .8

650

275

18 50

400

1950- Obsvr
1952 DOWALD

195 0- DOWALD
1951

1948- Obsvr
19 49

1948-
1949

Honornakau

I ole 10

Halawa Mill

191. 0 3078 Kamue la HAL 85 S Koha l a 20 00
155 40 .6

2665 More
than
once
daily

1953- USWB Moved 4/59 100' SW

202.1 Fie ld 11 4 Honok aa
Sugar Co

81 lIama kua 20 06 .1
155 34 . 4

156 5 Rec o r der 1957- Fi e l d 14

Sisal Mauka

Fo r d

John Bull U

Hawaiian
Orchards

83 Kau 19 10 . 7
155 30 .5

19 14 . 2
155 27 . 6

19 13 .3
15 5 28 .2

900

1380

11 50

Da ily 1961- Obs v r

196 2-

1966 -

flurn ' .Idlty Station Index 119





Whether occurring as surface water or
ground water, all water supplies on the island of
Hawaii are derived from rainfall . Surface water
includes runoff flowing in streams and ditches;
ground water is percolated rainfall perched on
imper vious media, confined by dikes, or stored
inbasal aquifers. High-level ground water issu-
ing as springs or developed by tunnels also con-
tributes to stream and ditch flo w. Basal water is
developed by dug wells along the coast, by drilled
wells, and by shafts (Maul-type wells) which
skim the basal aquifers ,

Stream flow occurs and ditches have been
developed mainly in windward areas , There are
few perennial streams because of the high rate
of percolation into young lavas, sparse vegeta-
tion, and steep-sided stream beds , Most of the
water developed at high levels by ditches and
tunnels has been used by the sugar industry for
fluming cane, irrigation, power generation, and
mill oper a ti ons , With improved technology, most
of the tunnels and ditches have been abandoned,

Drilled wells at Kahaluu and Kee i in the
Kona region and at Pahoa supply domestic water
needs. Elsewhere, well water supplements other
domestic supplies , Most shafts on the island of
Hawaii were developed by plantations primarily
for industrial use, but also supply domestic
water. Shaft No.7 at Olaa serves Keaau, Kurtis-
town, and Mountain View.

In periods of low rainfall, stream flow along
the windwar d coast is sustained largely by
Springs , Spring water supplies the domestic re=
qUirements of small communities along the Ha-
makua coast, and Kaumana Spring (No, 133) is a
principal source for the city of Hilo,

Water quality characteristics vary physic-
chemically, and bacteriologically, depend-

Ing largely upon organic substances present in
supplies and geologic conditions prevail-

Ing at ground water sources , Domestic water
Supplies are generally colorless and odorless,
eXcept for colored surface water from Kohala
Mountain used at Kamuela and Kawaihae ,

This section inventories surface water and
water sources on the island of Hawaii,

InclUding discussion of records relating to and
Character is ti cs of stream flow, ground water,
and wat er quality , Stream gage stations , ground
water sources, and water quality sampling sites
are separately indexed, and selected records are
presented,
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Stream flow from runoff and perched springs plunges over Akaka Falls in Kolekole Stream.
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Stream Flow

STREAM GAGE STATIONS AND RECORDS

Stream flow records on the island of Hawaii
have been kept since April 1911 by the U.S. Geo-
logical Survey (U.S.G.S.). Several other agencies
had previously obtained stream flow records, in-
eluding sugar plantations and ditch companies
whose stream flow measurements are geared to
Sugar production programs. Many still maintain
records of stream and ditch flows. The U.S.G.S.
currently operates 35 stream and ditch flow gag-
ing stations on the island of Hawaii as part of its
state-Wide program of surface water measure-
ment, which is financed by federal and state
matching funds.

Through June 1960, records of daily dis-
charge and stage of streams were published by
the U.S.G.B. in an annual series of Water Supply
Papers entitled Surface Water SUPPly of Hawaii.
Beginning with the 1961 fiscal year, daily dis-
charge records have been published annually in
the same format, but in a new series entitled
Water Resources Data for Hawaii and Other
Pacific Areas. Records of peak flows during

Stream Flow

each fiscal year, obtained from stream gages
and crest gages, have been published annually by
the U.S.G.S. since 1958 in An Investigation of
Floods in Hawaii. Annual reports, unlike the
U.S.G.S. Water Supply Papers, are primarily for
local needs, and distribution is limited. At 5-
year intervals, compiled stream flow records
are published as U.S.G.S. Water Supply Papers.

Stream flow records for the gaging stations
in the state, summarized on a monthly and yearly
basis, have been published in several reports to
date. In 1939 the Territorial Planning Board
published a summary of records of stream and
ditch flow in Surface Water Resources of the
Territory of Hawaii, 1901-1938, which includes
hitherto unpublished as well as published records
available to December 1938. Monthly and yearly
summaries of stream flow data collected by the
U.S.G.S. are presented in its Water Supply Paper
1319, Compilation of Records of Surface Waters
of Hawaii through June 1950. Included in this
publication are some records furnished by other
agencies. A supplemental summary covering the
period July 1950 to June 1960 is presented in the
U.S.G.B. Water Supply Paper 1739.

Horizontal drum water-stage recorder, left,
and digital water-stage recorder, above .
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Station No. 7590, Hanani Stream, South Ko-
kala, showing dam jor water-stage recorder.

The locations of stream gage stations for
which records are regularly published, most of
which are official stations maintained by the
U.S.G.S., are shown on Plate 13. Of the 92
stream gage stations plotted, 35 are active and
57 are discontinued.

As Plate 13 shows, the majority of the active
stream gages are located in the Kohala and Hilo
areas. Elsewhere on the island, the collection of
stream flow data is sparse. This is particularly
evident along the Hamakua coast south of Waipio
Valley and in the Kau area, where the existence
of intermittent and some perennial streams
might warrant expansion of the streamflow mea-
surement network.

Continuous collection of data on every
stream is neither physically possible nor eco-
nomically justifiable. Yet, burgeoning land
developments in various locations about the is-
land indicate the need for a broadened gaging
network to better assess the island's surface
water resources. The existing distribution of
stream gage stations carries over from earlier
years when principle emphasis was upon the sta-
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tions' usefulness in the development and opera-
tion of special projects, primarily irrigation
water supplies for sugar production. A study to
determine the adequacy of the stream gage sta
tion network on the island of Hawaii is part ofa
current project to re-evaluate the state's over'
all stream flow measurement program.

Stream Gage Station Index, pages 129-13l,
lists the 35 stations on the island ofHawaii which
are active and 108 which are inactive. Station!
are listed numerically in accordance with an 8·
digit system used by the U.S.G.S. Each station is
assigned 6 digits, following the Pacific area
number "40" . Stations are numbered, by islands,
from Kauai in a southwesterly direction to
Hawaii. On each island, stations are numbered
counter-clockwise. Gaging stations on the island
of Hawaii begin with the number 40-7000.00. (In
this report, the nonessential zeros are omitted]
Stations along anyone stream are numbered in
downstream order .

The Index does not present an absolutely
complete list of all stream gage stations. In'
active crest gage stations are not included, nor
are many of the sugar plantation ditch flow
measuring stations maintained for operations
management. Also excluded from the Index are
stations where non-scheduled "miscellaneous"
measurements are made for special purposes
Information on these latter stations may be ob-
tained from U.S.G.S. Water Supply Papers.

Selected stream flow data and available
ditch flow data on the island of Hawaii are pre'
sented in Selected Stream Flow Records, pages
134-137. Stream flow records include data for
streams having at least one complete year of
record, including discontinued stations. The
figures represent flows passing the respective
stations, with no adjustments for possible
storage or diversions. The mean monthly diS'
charge for a station is the average of the tabU'
lated monthly mean discharges; the mean annual
discharge is the average of all complete years
of record.

----------------------""
STREAM FLOW CHARACTERISTICS---------------------

Runoff on the island of Hawaii varies locallY
and from time to time in response to variations
in rainfall. The relatively young, slightly diS'
sected domes comprising the island have gentle
slopes and little soil. The unweathered and
highly permeable lavas allow much of the rainfall
to percolate to the water table. Hence, there are
few perennial streams on the . island. Many in
areas of moderate rainfall are perennial in their
upper reaches, with flows reaching the coast onlY
during periods of sustained rainfall.
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·a. Streams of any consequence are located in
lon the windwar d areas of higher rainfall, and prac-
to tically all of the perennial streams are on the
a- windward slopes of Kohala Mountain and Mauna
[I Kea. Elsewhere, streams are intermittent or
f. non-existent. Runoff is greatest in the Wailuku

River drainage area, where average daily stream
3) flow at 1,070 feet elevation is about 177 mgd,
cn Plate 14 shows flow duration curves for
IS neighboring streams in the Hilo and Waimea
j. areas and the Waimanu basin in Kohala. The

several streams plotted on each graph indicate
!I the similarity of flow characteristics within .each

area, and a comparison of the respective graphs
reveals the general similarity of flow charac-
teristics on the island. The curves are derived

from tables in the U.S.G.S . publication, Flow
Characteristics of Selected Streams in Hawaii.

The shape of the duration curve is an index
of the natural storage within a drainage area,
including ground water storage, utilized by the
stream. The more nearly horizontal the curve,
the greater the storage effect. Dur ing dry wea-
ther, stream flow is almost entirely from ground
water sources, primarily seepage near ground
surface . A flow duration curve with a well sus-
tained lower end suggests large ground water
bodies with high yield draining slowly into the
streams. The lower ends of duration curves,
therefore, generally indicate the characteristics
of the shallower ground water bodies in the
watershed above the gaging station.

Picturesque Luauai Reser voir in North Kana, used by Huehue Ranch for dome stic water supply and
livestock purposes, is one of the very few water storage facilities located along Waiaha Stream.

Stream Flow

.......
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At Station No. 7560, Kohako-
hau Stream, South Kohala,

digital water-stage recorder
is housed at right. Cable

car is used to obtain stream
velocity measurements jor
determination oj flood flow.

Ins talla tion at Station No. 7580, Waikoloa Stream at Marine Dam, South Kohala, includes
a concrete control dam and, to the lef t , structure housing a water-stage recorder.
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Stream Gage Sta tion Index

USGS Hyd. latitude Elev, Drainage RecordStation District Area Readings RemarksNo. Area Longitud e 1ft.) (sq. mi.l Years

7000 Waiakea Stre am, 82 S Hi l0 19 38 30 1934 17 . 4 Graphic recorder 1930-
near Mount a in View 155 10 28

7010 Olaa Flume a t 19 41 20 1960 1917-
Kaumana ne ar Hilo 155 11 00 1920

7012 Waiakea Stream , 19 41 35 36 9 33 . 6 1957- Diversion above s ta t ion
near Hi la 155 05 55 1967

7014 Pa la i Stream 19 40 56 160 5 .0a Staff gage 1965-
at Hi l0 155 04 04

7017 Wa i l uku River , N Hilo 19 46 24 68 40 10 .2 Graphic recorder 1964 -
near Pu a Akala 155 22 01 1965

7017.5 Wailuku River , S Hila 19 42 55 42 50 34.8 1965-
near Humuula 155 18 36

7018 Wai luku River, 19 43 15 352 0 43 , 4 1966-
near Kaumana 15 5 16 08

7020 Hamakua s tations 19 11 -
at a ltitude 2 ,700 1913
ft , near Hilo

7030 Wai luku River a t 19 42 45 1280 97 .2 1923-
Pukama ui , near Hi la 155 09 25 194 0

7040 Wail uku River 19 42 58 1070 125 Gr a l' h i c r e c orde r 1928- Diversion above station
at Pi ihonua 155 09 13 Dig , t al recorder 19 64-

7050 Hilo Board ing 19 43 00 98 0 Graph i c r e c o rd er 19 31-
School ditch at 155 08 55 1940
i n take , ne ar Hi l a

7060 Hi la Boarding 19 43 00 910 191 8-
Schoo l ditch, ne ar 155 08 20 191 9
Hilo

7070 Kapehu di tch d iver- 19 43 45 20 00 1954-
s ian , near Hi lo 155 11 05 1962

7080 Kape hu di tch , near 19 43 40 2000 1938-
Hi la 155 11 00 196 2

7090 Kapehu Stream a t 19 43 15 950 4 .84 1928 -
Piihonua , near Hil0 155 08 30 1936

7100 Wai l uk u River , 19 43 20 400 15 Staff gage 1911
near Hilo 155 06 45 Graph i c recorder 1911-

1913
1918-
19 19

7120 Stations 1- 4 at 19 42 50 1000 19 12 -
Piihonua , ne a r Hi lo 155 07 40

7160 Honol i i S t ream, 19 46 12 2350 8 .0 Graphic recorder 19 24-
near Hilo 155 11 13 1932

7170 Honoli i Stream, 19 45 50 1425 11. 6 Staff gage 1911
near Pap a ikou 155 09 00 Graphl.c r e c orde r 1911-

1913
D,g, ta l recorder 1967-

7174 Kalaoa Mauka 19 48 10 200 .24 Staf f gage 1963-
Str eam, ne ar Hilo 155 06 10

7175 Kawa i nui Stream, 19 49 25 200 9 .2 1912-
near Pepeekeo 155 05 45

7176 Alia S tream, ne a r 19 50 38 489 . 5a Graphic r e c o rde r 1962-
Hilo 155 06 21

7176 .5 Kapehu Stream , 19 51 52 340 1. 09 Staf f gage 1963-
near Pepeekeo 155 06 11

7178 Pohakupuka St ream , N Hilo 19 57 20 250 2 .76 Graphic recorder 1962-
near Papaa loa 155 11 20 1967

D,g,ta l recorder 1967-

7178 .2 Manowaiopae Stream, 19 58 35 900 1. 04 Graphic recorder 1965-
near Laupahoehoe 15 5 14 45 1967

Digita l recorder 19 67-
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KOlIAKOlIAU STREAM at elevation 3750.

USGS Hyd. l atitude Elev. Drainage
Readings Record RemarksNo. Station Area District longitude (ll) Area Years(sq. mi.)

7178.5 Keehia Gu lch , 81 Hamakua 20 01 0 8 8 50 . 62 Sta ff gage 196 3-
near Ooka la 155 18 45

7179 .2 Ahua loa Gu l ch 20 05 12 1130 2 . 27 19 63-
a t Honokaa 15 5 29 17

7179 .5 Honokaia Gul ch trib- 20 02 58 2690 2 .4 2 196 3-
utary , near Honokaa 1 55 32 19

7200 Kawainui Str e am, S Koha l a 20 0 5 18 4060 1. 5 8 Dig i t al re corde r 1964- Forme r s ta 7200 now sta 7329
near Kamuela 155 40 58

7203 Kawaik i Stream , 2 0 0 5 13 4 090 0 .45 1 968-
near Kamuela 155 40 59

7205 Upper Hamakua ditch 20 0 5 15 40 20 Graphic re corder 19 64-
below Kawaiki Stream, 15 5 40 42
near Kamuela

72 10 Kawai nu i Stream at Hamakua 20 05 2 0 212 0 1901-
altitude 2 , 120 f t, 155 38 40 1902
near Wa ip io

72 15 Branch 3 Kawainui 1700 1901-
S t ream a t alti t ude 190 2
1,700 f t , near t'1aipio

7220 Kawainui Stream at 14 35 1901-
alti tude 1 ,4 3 5 ft, 1902
ne a r Waipio

7223 Branch 2 Kawai nui 14 05 1901-
Stream a t a ltitude 1902
1, 405 f t, ne ar Waip io

7226 Branch 1 Kawai nui 1380 19 01 -
Stream at a ltitude 1902
1,380 ft , near Waipio

7230 Kawainui Stream , 1911 -
near 191 2
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USGS Station Hyd. District Latitude Elev. Drainage
Readings Record RemarksAreaNo. Area longitude (fl.) (sq. mi.) Years

7240 Kawa i nui Stream 8 1 Hamakua 775 1901-
a t a ltitude 775 ft , 1 902
near Wai pio

7248 Uppe r Hama kua d i t c h S Kohala 20 04 31 389 0 Dig i ta l r e corde r 1968-
a bov e Alakahi St ream, 155 40 26
nea r Kamue l a

7250 Al akahi St ream, 20 04 27 3900 . 87 196 4- Diversion above s tat ion
near Kamuela 15 5 40 25

7280 Alakahi Stream a t Hamakua 120 0 1 901-
a lti t ud e 1 ,200 f t , 1902
near Waipio

7290 Alakah i Stream at 20 04 30 730 1901 -
a lt i t ud e 730 ft , 155 37 00 19 02
near Waip i o

7300 Koiawe St ream at 11 20 19 01-
a l t i t ude 1 , 120 f t , 1902
near Waipio

7310 Koiawe Stre am a t 20 04 00 610 1901-
alti t u de 610 ft , 155 36 00 1902
ne ar waipio

7320 Waipio Stream below 1911-
Koiawe S t r e am, 1912
near Wa ipi o

7321 Waima Stream at 20 04 00 79 0 19 01-
a l t i t u de 790 ft, 155 35 00 19 02
near Waip io

7321. 5 Waima Stream at 20 04 00 385 1901-
a lti t ud e 385 ft , 155 35 00 190 2
near Waipi o

7322 Wai l o a Stream , 20 05 28 150 14 .3 Graphic recorder 1964- Diversion above stat ion
ne ar Waipio 155 37 01 D1gital r e corder 19 64-

7323 Uppe r Hamakua di t c h 20 03 16 2820 1913 -
a t Puuala la and 155 37 06 1920
reservoir No . 3 weirs ,
ne ar Kukuihaele

7329 Lowe r Hamakua ditch 20 07 05 980 Graphic r e cor der 1910- Former ly s tat ion 7200;
a t main weir, ne a r 155 35 10 19 20 publi s he d as New Hamaku a
Kukui hae l e Di tch, 1911- 13

7330 Lowe r Hamakua di t ch 20 07 07 980 1964-
was t eway , near 155 35 09
Kukui hae le

7331 Lowe r Harnakua ditch 20 07 07 990 1964-
be low main we ir , 15 5 35 09
near Kukuih aele

7332 Honokaa diversion 20 05 12 950 1964-
a t Honoka a 155 28 36

7333 Lower Hamakua di tch 20 05 12 950 19 64 -
below Honokaa diver- 155 28 34
s ian at Honok aa

7370 Wa i i l ikahi Stream , 20 07 40 2740 0 .4 1939-
near Wai manu 15 5 39 55 19 60

7380 Kairnu Stream, 20 08 30 1980 .90 1939 -
near Wairnanu 155 39 40 1 947

1 950 -
1952

7390 Puna l ul u Stream , 20 08 50 18 70 1.4 19 39-
near Waimanu 155 39 40 1952

7400 Wa iaalala St ream , 20 09 05 18 80 0 . 2 1939-
near Wa i manu 15 5 39 5 5 19 52

7410 Paopao St ream, 20 09 05 1910 .6 19 39-
near Wairnanu 155 40 05 195 2

7420 KUku i St ream , 20 09 14 1 94 0 . 21 1939 -
near Waimanu 155 40 15 1952

1959-
1 96 6

7430 Awi ni ditch a t Eas t N Kohala 20 09 55 20 00 192 7-
Honokane I k i gulch , 155 43 10
near Niulii

7440 East Honokane I ki 20 09 55 2000 192 7-
intake to Awi ni 15 5 43 1 5
ditch , ne ar Ni uli i

Stream Gage Station Index 131



Hyd. lat itude Elev.
Drainage

RecordUSGS Station District Area Readings Remarks
No. Area Longitude (Ill (sq. ml.l Years

7450 Awini di t c h a bove 81 N Koha 1a 1918
Honokane Gulch ,
near Kohal a

7455 Awini di t ch at Awi ni 20 08 20 1840 Graphi c recorde r 1907-
weir , near Kohala 15 5 4 3 55 1917

1963-

7470 East Branch Honokane 1901
Nui Stream at a l ti -
tud e 1,300 f t, near
Honokane

7475 East Br anch Honokane 20 0 8 18 1080 4 .96 Graphic r ecorder 1963- Records po o r
Nui Stream, ne ar 155 44 00
Ni ul i i

7480 East Branch Honokane 1901
Nu i stre am at alti -
tude 770 ft, near
Honokane

7490 West Br anc h Hon okane 19 01
Nui S t ream at alt i -
t ude 1 , 370 ft , near
Honokane

7495 Wes t Bra nch Hon ok ane 1901
Nui Stream at alti -
tude 775 ft , nea r
Honokane

7500 Koh a 1 a ditch at 19 07-
Hon okane we i r , 1912
near Koha!a

7509 Koha1a ditch at 20 09 50 960 Gr aph ic r ecorder 196 3-
Honokane , near Niulii 155 43 50

7510 Koha1a d i tch at 20 10 19 960 1 927 -
Po 10 1u , ne ar Niulii 15 5 44 20

7520 Koha1a ditch a t 20 11 50 100 0 Sta f f gage 1907-
Niulii weir, ne ar 15 5 45 10 191 7
Koha1a

75 26- Hapahapai Gu l c h 20 14 00 450 1. 5 2 1963-
a t Kapaau 1 55 48 02

7540 Kehena d i t c h a t 20 06 40 42 00 191 2-
Honokane mauka , near 15 5 42 50 1913
Nor t h Koha1a

7550 Kehe na di tch , 20 0 7 25 385 0 Graphic recorder 1917-
near Kohala 155 45 05 19 19

1928-
1966

7558 Luahine Gul ch , 85 S Koha1a 20 03 11 31 60 . 32 Staff ga ge 196 3-
near Waim ea 155 44 35

7560 Kohakohau Stream, 81 20 0 2 38 327 3 2 .51 Graphic r e corder 1956- Divers ion above s t a t ion
near Kamue la 155 41 10 1 966

t al re cor der 1966 -

7 565 Kea nuiomano Stream, 8 5 20 01 48 2410 4. 30 19 63- Diversion above s tation
near Kamuela 155 42 05 Graph ic recorder

7570 Waikoloa Stream, 81 20 0 3 17 3570 .78 1947-
ne ar Kamue la 155 40 01

7580 Waikoloa Stream 20 02 48 346 0 1.18 1947- Diversion abo ve s t a t ion
at Mari ne Dam, 155 39 58 1964
near Kamue l a recorder 1964-

7590 Hauani Gul ch , 20 02 28 3117 0.4 7 Graph ic r e cor der 1956- Di ve r s i on above station
near Kamuela 155 39 05 196 4

rec orde r 1964 -

7590.4 Pai aku l i Re servoir 20 02 15 291 0 . 2 7 Sta ff gage 1963-
tributar y , near 155 38 07
Wa i mea

7590 . 6 Kamakoa Gul ch , 85 19 57 32 25 00 50 . 6 196 3-
near Waimea 155 41 02

7590 .8 Popo o Gu lch , 19 52 11 25 10 33.1 1963-
near Waiki i 155 43 51

7591. B Keopu St ream , 8 4 N Kana 19 38 54 750 2.61 1963-
near Kai l ua 155 58 15

7592 Right Br a nch Waiaha 19 38 41 32 80 1. 8 9 Graphic re corde r 1960-
Str eam, ne ar Holua loa 155 54 55
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Station No . 7580-WAIKOLOA STREAM at Marine Dam.

USGS Hyd. District latitude Elev. Drainage
Readings Record RemarksNo. Station Area Longit ude (fl.) Area Years(sq. mi.)

7593 Waiaha Stream at 84 N Kona 19 38 12 2580 8 .74 Graphi c r e c order 19 60- Entire low flow diver t ed
t uawa i , near Ho l ualoa 155 55 45

7595 Waiaha Str e am, 19 38 12 191 0 9. 35 1957- Di ve r s i on abo ve s ta t ion
near Ho l ua loa 155 56 40

7598 Ki i lae Stre am, S Kona 19 24 52 2898 0 .67 19 58-
near Honaun au 155 50 56

7600 Waioh inu Springs; 83 Kau 19 05 25 2300 1917-
mauka s tation , 155 37 25 19 18
near Naalehu

7610 Waiohinu Springs ; 19 05 20 2300 1917 -
makai s tation , 155 37 25 1918
near Naa l e hu

7612 Kahil ipali Nui 19 04 10 1020 . 47 St a ff gage 1962-
Gul ch a t Wa i ohi nu 155 36 30 1965

7620 Al apa i Gulch a t 19 04 00 730 2 .90 1963-
Naa lehu 155 35 19

7640 Hilea Gulch 19 10 27 2940 11. 7 Graph i c r e c or de r 1966-
t r ibutary , ne ar 155 35 58 1967
Honuapo D,g,tal r e cor de r 1967 -

7650 Hilea Gu l ch 19 10 17 2880 4 . 53 Graphic recorde r 19 66
t ri bu t ary No. 2 , 15 5 36 05
near Honuapo

7670 Nino le Gul ch , 19 10 44 2080 14 . 0 Graphi c r e corde r 196 6-near Puna l uu 155 33 46 1967
D, g ' ta l r ecor de r 19 67-

7700 Hionamoa Gulch 19 11 45 750 5 . 87 Staff ga ge 1963-at Pahala 155 29 11
7702 Hionamoa Gul ch 19 11 28 500 .42 1963-

tributary a t Pah ala 15 5 28 53
7705 Paauau Gulch 19 12 39 972 1. 42 Graphic r e cord er 1962-a t Pahala 155 28 48
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Selected Stream Flow Records

AVERAGE DAILYDISCHAIIGE In Millionl . f G,lIonl AVERAGE DAilY DISCHARGE 1ft MiUlonl 01 Giliona

JAN. FEB. MAR. APR. M...y JUNE JUU AUG. SEPT. OCT. ' IOV. DEC. ANN. JAN. fEB. M"R. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV, DEC. ANfrj ,

Station No. 7000- WAIAKEA STREAM NEARMOUNTAINVIEW

Tolal 8561.68 190&.88 8OOM5 8212.60 6965.10 3208.76 4.894..80 1901.00 4473.40 4613.44 8377.80 8815.!4 6244,5
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67.2
14.4
52.7
60.4....
53.6
79.5
59.5,,,
1t .7
" .0
18.3
56.4
21.8
39.3
'16
8M
85.1

81. 5

16.3
'41
'01
163
32.4

'21201
'16....
18.5

'"m
14.2"12.4
46.5
'08111
".2
'"39.1
81.511.
B8.8
210
261
116
'09'16
131
79.8
28'...
'0>
313

76.2

22.7".14260.839.
IU
203...3D.
16.4
47.8
222
81.0,..
126

421
11.

93.9

'"89.9
89.4
41.1
' .36"2
'"...
113
112 .8...
140
67.3

1,180 '
2'"see
45.2

210 226
18J 191
5111 629
138 185
70.0 500
74.8 95.0
341 110
131 298
159 22.0
31.3 158
!48 71.8
374 B8.1
382 208
4.48 118.9
0.435223

421 891
21.1 U5
68 76.9

131 21.0
483 109
1'19 158
109 7.60
291 126
5.48 154

1,040 341
117 312
362 448
5.37 3.55
2.8 5 88.8
26.5 851
144 62.2
114 36,S
5.91 450

219 411
3. '15232

16'
401
6,28
41.12.,

""'"...
131
211

30.5

'"350..,
3.22
24.9
14.0,.,
39.5
32.3
111
22.6

1931
1932
1933
1934
1935
1938
l i n
1938
1939
1940,..,
'''2, ..3"..1945

1'"
1941
194B
190 488
1950 108
1951
1952
1953"..1155
111511 111
U S7 147
1958 49.4
1959 46.5
19150 503
1961 9.46
1962 21.6
1963 7.90
1964 123
1985 12.2
J968 114.0

3.32
4.96
3.61
6. 53
1.47
6.25
12.0
9.98
9.54
4.69
8,42
5.g0
4.81
1.01
4.96
7.4 5
6.12
9.59
1.80
7.41
8.11
9.12'.08
1.25
8.53

11.2
B.61
8.11
1.06
9.83
1.48
3.52
8.57
11.3
6.31
a,06

1.81
3.14
5.20
0. 112
10.3
1.81

n .J
8.37
13.6
4.25
2.19

11.7
0.593
0.870
9.02
8.14
17.6
U .S
21.7
18.1
3.91
6.12
10.9
' .06
21.8
8.91

4.94
11.2
2.85
15.1l
5.18
18.2
4.53
2.58
4.01
13.4
9. '12

4.21
8.24
1.45
0.602
10.9
4.18
5.98
11.1
10,0
8.10
9.98
8.05
2."
0. 246
17. 5
1."
8.57
7. 21
19.6
5.10
2.16
15.1
13.5
5.38
2.13
5.80
18.1
1.89
15.0
IU
13,2
11. 2
0.916
4.18
11.9
9.'11

12.0

'.06
1.43
0.4911
1.27
11 .11 5
3,93

10.6
6.38
5.3 1
5.83
1.36
2M
15.42
1.35
1.53
1.38
4.35
3.56
1.83
5.30
0.810

' .01
5.19
1.11....
5.20

5.30
5.05
8.24
3.81
•• 08

'.00
2.2>
1.02
8.02
2. 12
12.0

'1.42
2.32
1.'14
Ul2....
9.52
3.80
4.6'1
5.82
'0. 1
18.5
5.51
3.92
2.59'.0
2.50
10. :1
4.74
4.211
1.26
5.49....
1.10
7.42
4."
7.71
10.2
8. 31....1."
'.21
3.81
11.511
1.41
2.00
6.56

5.78
3. 13
I.", .se
5.76
17.1
17.5
5.66
5.22
13.8
8.89
1.93
4.20
5.48
4.85
4.61
6.89
5...
6.33
'1.'16

' 2.9
' .20
5. 13
J5.4....
19.1
19. 1
15.4'.08
II.B4

2."
2.94
'.08
'1.01
' .00
8.71

3.02
4.32
1.95
6.36
6.39
e.sa
10.3
6.8 1
1l .0
6.22
9.19
3.32
1-4.2
9.23
2.5:1
5.24
4.41
7.25
3.25
7. 11
2.36
9. 15
2.05
1.37
3. 17

4.77,...
12.0
2.13
5.01
1.80
3.01
12.2
4.56
4.3 5
11.8

0.20
4.6 1
3.88
4.91
3.11
4.91
5.31
9.20
5.82
1.51
6.97
4.10
1.23
1.28
2.21

0.807
2.48
6.70
0.423
6.05
4. 11
6.45
6.46
e.06
5.34
11.1
1.69
6.39
2.90
4.31
3.6 J
5,43
9. 25
1. 24
5. 2i
5.71

0.43 1
1.00
7.17
10.1
4.22
11.81
13.3
11.2
6.10
2.32
8.59
10.4
5.11
7.62
1.12
5.34
5.20
9.23
2.40
17.5
2.93
1.5&
5.68
4.11
18.2
12.9
10.5....
8.30
11.1
8.02
11 .88
17.1
25.2
11.4
3.11

0.425
7.67
4.20
3.5 1
14.7
9.45
7.98
15.9
12.0
1.19
4.79
13.3
6.38
9.86
8.40
16.0
•• 08
12.0
9.69
19.1
5.18
1.84
4.2J
1.28
11.9
11.1....
11.73
1.5 7
111.3
6.211
3.20
24.6
12.1
11.0
,U S

1.41
4,6&
6.20
2.18
10.1

11.03
15.7
13.5
18.3
0.330

2.25
20.5
4. 19
3.16
15.3

10.3
9.7 1
16.7
8.97
9.30
18.6
2:1.7
18.0
7.37
8.'71
15.0
2.35
:1.88
7.58
7.41
11.6
2.19
7.76
22.1
8.43
4.86

1.4lJ
8.61
5,10
6.10
6.91

0.269
21.5
11.2
15. 1
0.274

0.062
0.740....
3.10
0.360

11."
0.338
C.7n
10.1
5.78

12.7
7,85
2.00
2.53
14. 1

18.7
10.2
1.82'.21
11.5

9.52
0.443
0.263
lli.2
2.23

11.11

0,842
10.1
9.03
4.46
14.2

0.997
24.9
12.1
16.8
0.379

1.14
1.511
5. 42
1,90
3. 46

3.11
3.34
3.:51
20.9
8.33

7.65
15.8
1.35
3.63
14,4

'.09
4.76
6.36
2.47
1'1.3

' .08
3.41
un
5.38
3.33
8.2 1

1930

1931
1932
1933
1934
11135

1lI36
1931
1938
1939
1940

1941
1942
1943....
''' '
1946
194'1"..1949
11150

IIlS1
usa
illS]
11154
1955

11156
un
U5B
1859
11160

1981
1962
1963
.964,so,
1986

Total 249.758 238.918 34....360 331.195 306.061 180.190 221.670 281.910 U2 .6OO 208.9011 326.H4 310.865 268.59

Mean 8.938 6.637 11.566 1I.2n 8.502 5.022 6.158 7.83 1 5."8 11 .8311 8.402 7.46
Stallon No. 7090- KAPEHU STREAM AT PIIHONUANEARHILO

StatIon No. 7012 - WAIAKEA STREAM HEARHILO

40.37 35,48 32.58 42. 11811 32.99

322.98 293,81 280.60 343,9 J 283.88

1957
1958
1959
1960
1981
1962
1983"..198!!
1968

0.248
o
19,5

o
0.003
o
0.168
5.93
0.001

o
5.83
10.3
2.60
o
o
12.0
o

o
0.2l0
'.06
l.n
o
o
18.7
2.51
0.002

o 0
0.451 0
19.1 4.24
0.48 0
o 0
ZB.4 4.94
1,88 49.2
4.12 10.2
o 0

o 37.6 8.46
4.BO 4.115 6.074
o 0.075 0
o 1.30 0,543

O. a 0 1.06
o 0 0 0.004
o 0.976 0 0.077
0.960 0 0.616 0.481
o 0 0 r,

11.9 0.653 0.276

4. 18
' .08
0....
1.55
8.90
o
0.002.,26'o
9.25

0.117
1.82
19.7
4.02

111 .:1
o
0.De5
34.3
1.76

3."

15.5
e
7.35
o

15,i
o
o
0.223
1.87
6.15

5.58
1,55
2.75
s...
'.01
0.0006
2.85
9;8:5
2. 21

2.27

1928
1929
1930

1931
1932
1933
19..
1935
1938
1937

Total

"n,

22.8 53.8
14.8 12. 2

9.08 18.8
76.8 76.5
11'1 44.2
25.3 21.3
46.1
11.8 2.91
DIBcoaUnlll'd

57.2 54.6 11.60
51.8 71.7 58.5
10.0 8.12 6.OB
24,8 56. 3 48.0
45.2 31.0 50.4
4.70 8.89 40.1
31.1 70.7 14.9
35.8 42.6 38.4

10.8 10.8 11.1 8.11
66.9 46.4 139 90.5
5.31 29.8 313.6 80.8
25. 11 24.5 14.0 15.3
22,1 12.0 12. 3 15.5
25.5 34.5 23.6 3J.5
11.1 31.8 19.1 39. 2
16.0 34.7 78.1 44.5

188.91 221,10 335.00 3U .27

23.81 28.39 41.8 40.41

51.8
5.44 21.7 30.1 2-U
4B.l 42.6 1'1.5 55.1
40.4 69.0 l5.2 ru
5.38 11.9 54.2 38.3
8.10 a. 1ll 4..n 3LO
25.7 48.0 42.8 rU
12.5 30,8 34.2 n.!

25.8 121 4L1

196.22 261.79 383.33 l 7'J,1

24.53 32.12 34.11
Total 25.790 30.730 24.262 54.231 68 .580 0.960 I V176 44.193 10.915 25.235 89.662 46.793 30.62

Mean 2.866 3.414 2.696 6.026 7.620 0,096 1,248 4.419 1,098 2,524 8.966 4.6'19 3.40

Stallon No. 7017_ WAILUKU RIVER NEARPUA AKALA

Station No. 1160- HONOLII STREAM NEARHllO

1964
1965

Total 0

Mean a

0.047
o
0.047

0.034

1.16 0 0.53
o 0.230 0.230

I. J6 0.230 0.760 a
0.580 0.115 0,380

o 0.002
Dtl conl1nlll'd

0.002

0.002

0.0006 0.570 0

0,0008 0.610 0

0.0008 0.510 0

0. 144

111 24
1925
1Il38 1.44
1921 36. 5
1928 !4.8
11129 12.3
1930 4.97
1931 3.62
1932 116

20.1 '13.lI 32.0
J07 62.8 26.1

J9.7 U8 1.19 1.34
11.11 54,4 46. 5 24.0
16.6 5.13 15.3 23.8
'19.1 48.8 41.8 4.50
21.7 55.5 71.9 45.2
39.4 3.19 11.1 5.41
92 9.98 50.8 34.1

5.38 11.6 24.3
32.3 8.53 72.4
2.81 5.15 55.5
J8.2 ""3.1
16,4 152.' 28.8
9.98 12.1 15.6
59.7 ' 3B,i 184

4.7'7 29.4 S4.11
Dlacontll1lied

11.2
29.1
20.0...,,....
81.3
8J.1

48.9 10.1
14,4
15.8 u .e
111.4 25.1
35.1 11.1
1.88 33,8
40.9 31.1
21.6 110

....
'1.13

46.1
134 le.o
41.6 3U
27.'1 217
6.68 n.7
19. 2 30J

Tela l 209.63 283.81 301.46 315.111 1112.46 161.04 173.48 438.40 268.97 200.118 391.00 285.91 U5.S

" U II 211.95 40.52 M .IS 41.75 21. 38 18.56 24..18 &4.80 38.42 25.12 48.88 35.74 31.1

Station No. 1Hi -ALlA STREAM NEARHILD

Station No. 7017.S-WAILUKU RIVER NEARHUMUULA

1965 0.018 0.324 5.02 3.86 0.148 o.on 0.082 0.071 0.021 0.487 2.61
1966 0.2 33 0.189 0.1115 0.029 0. 163 0. 103 0.95 2 0.491 0.369 l.46 1.71 6.99 1.28

Total 0.233 0.247 0.5 111 5.049 4.023 0.251 1. 02'1 0.579 0."0 1.461 1.117 J1.600

Ml'ln 0.233 0.124 0.260 2.525 2.012 0. 126 0.5 14 0.290 0.220 0.741 1.0811 6,800

Station No. 7000- WAILUKURIVER AT PUKAMAUI NEARHILO

''' 21903 2.68 1.62 8. 15
1964 5.85 8.23 9.77
1965 7.6 1 5.88 11.3
1968 12.6 11.1 8.Z3

....
14.5 11.2
6.09 11.1
8.53 10.5
8.95 6.25

6.85 4.78
6.33 1.18
5.65 15.9 3
7.77 6.11
6.22 10.3

4.65
5.IIB
7.8 2
4.511
9,48

4.11
5.94
B.47
2.86
8.89

4. 15 2. 28 3.58
5,'77 5.78 2,115
9. 13 12.9 5.14
3.37 10.5 11,0
9.80 8.47 '1.31

8,55....
7,51....

Station No. 1178- POHAKUPUKA STREAM NEAR PAPAALOA

9.38 11 .02 11,58 6.36 6.98 6.44 8.1'1 11.44

37.""5 38.07 47.811 31.82 34.88 32.22 3Q,88 32.22

83.&0 114.2 116.15 34.06 48.13 32.18 40.523 49.60

20.88 28.8 23.23 6.8 1 9.6 3 6.43 8.10 9.92

30. 16 30.i4

6.03 7.14

1."
2.69 15.4
8.11 23.3
26.3 10.11
32.5 14.4

78,84 64.0

15.31 11l.0

7.98

39.89

s.rr
11,2
63.1
1M
111.2

20.03

100.11

3.40 1.35
13.8 8.11
10.5 1ll.4
0.523 :t.M
11.3 111.8

1,87 2.51 1.94
11.1 111.1 8. 3(1
7.35 8,91 6.68
5.45 5.21 1.48
8.29 14.4 13.8

5.0
31.5
59.4....
",.,

51.3
18.72'"
11.4

15.2
36. 5
23.4...

Total 28..84 21. 43

"' n .1I 1.1 8 8.88

Tolal 4J.4 63 58.0 1

"' nn 10.31 14.50

1962
1963 0.1Ml3 1.25
1964 12.9 41.0
1965 11.8 6.58
1986 '15.8 9. 18

59.4
It6 46.228.'

' 95
12.1 19.1

8.13 136
12.6 59,4
218 76.0
0.88 42.9

112 47.9
44,4 82.3
374 70.6

41.5

36,3
97.11
rs.a
2.70
76.9
40.2
22.2

5.53
31.5
83.3

110
61.2

36.3
8B.1

22,4
11.8
0.99

' 21
79.5'.86
3.90
31.0
20.5....

6.B8
48.5
2'l.1
$1.0
1.53

19.3
28.0

2..

296
6.119
8.23
93.5
4B.B

n .3

43.5
24.1

n .s
81.3....
53.0....
14.
59. 1
7,83
1.14
19.0
17.1
l2l

38.8 21.2 28.4
29,5 6.47 12.0
34.1 :n .8 24.1
3.11 0.164
26.0 21.9 19,5
23.7 10.8 20.8

a.u 93.9 6'1.3
1.99 1,97 114
41.1 26.9 n .e
62.1 18.5 8.92
52.3 36.6 44,4
10,1 12.5 87.2
36,1 17.8 37.6

82.5 47.6 22.1
21.3 30.2 69.4
Dia conttnwod

50.0
11.8

18 .8
70.5

112

4. 13
7U
48.8
26.8
193

51.7

16'' 16
4.M

10.1 16.4 21. 1
30.8 J.60 84.5

56.2 11.11 65.11
39.9 J8.4 5.21

9.55 22.2 tH.3
2.23 49.1 4,611

318 168 38.0
HI 02.6 49.3
48.9 31.0
1J3 138
8.39 1.77 41.0

110 390
67,0 131

232 133 201
0.31 3 1.41 1.03

1923
In4
1925
isee
1921
1928
1929
1930
1931
1932
1933
1934
1935
1936
193'1
1938
1939
1940

Total 1399.98 1114.38 15'1.01 1024.37 538. 00 390.90 556.21 1252.93 932.63 SoI5.15 610.43 1321.61 648.8 Station No. 7200- KAWAINUISTREAM NEARKAMUELA

M U ll 99,999 74.29 M .07 73,11 35.13 28.06 31.08 89.50 66.62 38.94 51.5'1 93,91 64.88

steuen No. 7040- WAILUKU RIVER ABOVE HILO BOARDINGSCHOOL

' 964'''5
1966

8.10 21.5
6.10 6.29
9.45 1.67

'1.86
1.38
4.49

8.16 22.5
6.74 2.60
3.63 2.6&

8.85
6.27
15.0

13.0 8.82
8,35 2. 15
12.3 16.5

10.9 12.0
0. 113 3.24
1.48 7.67

9.19
11,8

3.91

5,40 11.J
n .4 6.2J

14.7 B.I

Tota l 22,95 34,46 19.'13 21.15 27.92 3l.85 14.41 18.553 2U1 25.20 aB.:.!
1928
1929
1930

60.1 483
32.6 G8.1

aer
'09

,..
".

321
18.0 28.8 38.0
254 294 219

118 149
39.8 12.3
1.280 642

1!l4 280
g.55 1111

256 125

243
118.11
· 26.3

II>
312

Mean 1.65 11.49 8.J.8 9.3 1 6.16 6,184 1." 8....0 12.50

134 WATER SUPPLY



AVERAGE DAILYDISCHARGE in Mtllion$ 01 GalioM AVERAGE OAIU DISCHARGE in MIllions af Gallons

FEB. MAR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN. JAN, FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV DEC.

Station No. 7250-ALAI<AHI STREAM NEAR KAMUELA Tola l 38.698 32.015 97.241 1:t4.360 53.l 90 50.130 B4.150 51.140 Z'J.9H 38.33') 500490 51!.610 49.07

1964 2,64 7.70
1965 1.99 2. 37

5. 2 4.05

4.2 5
3.39

2.80

5. 19
2.82

UII

9. 18 3.86 8.65
1. 59 3.44 3.55
1. 32 7.0 6. 12

4.49
1.57

8.68

5.53 5. 91
0.057 l.S 4
4.30 3.89

5.05 1.83
6. 38 8.00
1.6 5 B.85

5.18
3.06

4.48

Mu n 2.911 2.463 '1.480 6.026 3.199 3.581 2.303 2.')olo,) 3.884 4.09

Stat ion No. 7400 _ WAIAALALA STREAM NEAR WAIMA.'iU

3.33 4.03 4.7' 5.44 4.91 3.30 3.11

10.00 12.09 14.30 16. 32 14.74 9.887 11.14

st atten No. 7322 - WAILOA STREAM NEAR WAIPIO
NN.

10..
"es
"

Total 98. 3

Mn n 32.11

1964
1%5 34,6

1966 44. 1

TOl1.1 78.7

Mran 39.35

14.12

4.11

34.8

38.8

73.4

36.70

10.44

3.48

38.5
50.8
36.8

128. 1

42.03

41.0 87.6
404.6 31.6
35.2 33.5

120.8 152.7

40.3 50.9

34.8 56.0 "'9,5 ...... .7 65. 1
33.9 38. 1 28.... 27.1 37.1
57.5 50.9 80.6 61.2 47.5

126.2 145.0 158.5 133.0 l4.9.7

42.07 48. 33 5U3 44.33 49.90

13.08

4.36

58. 5
51.3

34.'
14-1.4

48.13

16.68

5.56

38.5
66.9

65.5

170.9

56.97

12.72

4.24

40.0

48.9

88.9

44 .5

1939
19o1o0
1941
1942
1943
19<14
U45

1948
1941
1948
1949
1950

1951
1952

0"64
1.11
0.666
0.261
0.235
0.259
0.832
0.146
1.20
U31
0.383
0.511
0.583

0. 523
0.608
0.496
0.535
0.195
0. 1112
M80
0.520
0.659
0. 212
0.271

0.865
1.U

0.4:W

10.0
0.950
0.21 2
0.875
0.143
0.9'1'1
1.28
0.650
0.835
0.415
0.811

1.16
0.463
0.976
3."
1.53
0.663
0.671
0.'154
0.8 55
0.924
0.568
1.54

0.261
0.612

0.448
0.550
0.925
0.902
0.599
0.532
0.389
0.337
0.791
0.5 29
0.621
0.630
0.310
0.1162

0.333
0.287
1.52
0.445
0.458
O,B90
0.287

0.272
0.320
0.314
0.288
0.359
0.2:W
0.909

1.01
0.5"0
1.28
0.315
0.189
1.21
0.1 50

0.440
0.3501
0.415
0.509
0.791
0.314
1. 52

0.557 0.332
1.65 0.741

1.0106 0.759
0.'155 0.656
0.515 0.415
0.745 00400
0.227 0.117

0.321 0.283
0.3 50 0.339
0.3311 0.431
0.3 58 0.271
0.5 88 0.28 6

0.852 0••,5
Di scont inued

c.aac
0.3'10

1.119
0.413
0. 211
1.17
0.26 1
0.20 2
0.350
0.682
0.448
0.241
0.282

1.16
0.665
0.975
0. 232
0.260
0.109
0.28 8
0. 4 53
0.324
0.467
0.998
1.10

0.189

0.693
00485
0.8 31
0. 322
o.cu
0.453
1.23
1.12
0.120
0.601
0.1I87
2.12
0.723

0.582
,.ca
1.54
o.eac
0.609
0.418
0.512
0.555
«res
0.528
0.815
O.olo84

Statio n No. 7370-WAIILlKAHI STREAM NEAR WAIMANU Total 7.673 6.806 18.922 14.117 8.525 6.156 9.1 57 8. 578 5. 571 6.640 8.4 20 11.62lJ 8.434

Tota l 88.313 95.398 189.990 182.790 143.100 129.080 177.500 185.320 7• •510 100.077 116.263 168.860 130.35

Mean 4.416 4.770 8.500 8.704 6.814 6. 147 8.45.2 8.825 3.548 4.188 U,36 8.041 6.52

Total 35.469 34.560 1:15.318 14.580 57.900 58.000 60.930 e:s.090 29.6110 33,790 49.990 54..250 43.36

M",an 3.547 3.458 lZ.532 6.180 5.264 5.273 8.093 6.309 2.969 :'-3111 4.1199 5.425 5.42

1939
1940 1.06 4.45

1&41 7.94 1.91
1942 2.17 4..33
1043 1.14 3.83
1944 1.69 1.76
1945 I.M 1.22

1946 9. 53 5.36
1941 3.85 1.55
1948 14.3 4.19
1949 3.16 1.41
1930 2.83 2.79

1951 3.64 7.05
1952 4.119 7,58
1953 0.523 2. 38
1954. 4.1 5 a.us
1955 5.41 13.8

19S6 4.36 11.1
In , 2.33 4.73
IUSB 5.79 2.59
1959 6.01 11. 4
1960 DLacontlnued

0.703

I.B7

3.36
3.15
1.93
1.91
1.36
1.96
1.72
2.21
1.12
2.11
1.61

2.14

1.10

2.03
1.81
1.13
1.21
0.785
1.23
1.12,...
1.11
1.66
0.938

l.59
1.01
0.712
1.07
1.60
1.11

25.63

'.05
0.B22
1.92
0.357
0.971
0.808
1.86
3.25
1.64
1.18
1.46
4.35
1.28

2.013
0;129

0.834
1.15
0.696
1.48
1.90

0.781 1.16 ••11 1.83
1.111 1.08 1.9b 1.23
1.86 5. 27 2.31 3.40
1.33 0.748 0.536 0.608
0.96 1 0.284 0.696 1.34
0.169 4.76 1.611 1.32
0.527 0.906 0.191 5.29
0.812 0.<160 1.58 6. 29
1.23 1.21 0.802 2.58
1.38 2.50 1.12 1.11
0.822 1.31 4.4 1 2.21
Q.<I<Il 0.494 4.07 9. 01
1.1'1 0.1I1ll 3.08 2.02
0.737 Dl sconUnued

0.463 0.546 2.06
1. 26 0. 687 1.32
1.23 3.16 1. 50
0.966 0.655 0.385
0.756 0.300 0.612
0.643 2.29 1.IB
0. 391 0.490 0.589

0.728 0.4 13 1.02
0.110 0.805 0.662
0.868 1.38 0.836
0.453 0.924 2.47
0.396 0.364 2.011
0.816 0.445 1.72

0.638 1.30
1.18 0;520 1.47
0.226 0.556 1.48
0.696 0.320 0.312
1.17 1.2 1 0.959
1.23 3.81 3.0 '1
0. 128 0.457 1.64
1.85 mecceue uee

4.07 2.1B
2..24 6.06
3.7] 4. 12
0.653 2.00
2.38 1.83
4.21 1.66
0.314 0.641
1.85 1.3 7
1.25 1.40
1.94 0.184
2.32 1.30
3•.24 1.72
l.51 2.38
3.81 2.37

0.7311 1.84 0. 1191
0.52 5 1.41 3.46
2.64 2.63 2.69
0.7 38 1.29
0.942 1.115 1. 25
1.5B 2.76 1.34
0.547 0.284 0.540
0.554 1.15 0.864
0.502 0.955 0.902
0.623 1.02 0.627
0.479 1.38 0.858
0. 511 l .n 1.14
0.497 0.875 1....
1.78 DltI contlnu ed

1.04 2.05 1••8
0.80ot 0.4 19 0.291
0.358 0. 511 0.757
0.Bl5 1.05 1.07
0.715 1.29 1. 12
0.477 1.23 0.23 1

1.20 1.38 2.54

1.25 1.69
1.42 1.01

3.79 5.05
2.87 1.11
1.51 1.44
1.85 2.23
0.995 0.848
0.570 0.744
2.7 1 0. 581
1.69 0.8 53
1.84 0.496
U iO 0.711
0.928 0.724
2.95 2.13

'.00
1.1I3
3.10
6.71
e.u
2.11
U O
2.35
2."6
2.80
1.117
U8
0.832
2.4'1

1.84 0.690
0.9)4 0.755

2..10 2.27
3.96 1.78
2.89 1.05
1.62 1.16
1.02 0.183
1.84 0.595
1.53 1.68
1.62 0.9'18
1. 19 1. 25
3.86 1.07
0.624 0.590
1.44 1.89

1.008 0.1109 0.483 0.69'1 0.660 0.429 0. 511 0.648 0.894

2.99 1.29
3.60 0.6.5
0.498 0.583
1.38 2. 31
1.00 2.20
1.73 0.403
1.67 0.464

41.062 25.813 20.283 33.817 30.201 14. 290 20.853 27.776 356.96

3.363 1.848 1.4411 2.420 2.15'1 1.021 1.8M 2.131 2.992

Station No. 7410 - PAOPAO STREAM NEAR WAIMANU

Stat ion No. 7420_ KUKUI STREAM NEAR WAIMANU

1.39
1.90 1.18

1.28 2.60
1.43 17.9
1.41 2.72
0.417 0.43 3
0.416 3. 27
1.28 2.96
1.24 3.32
1.52 5.49
0.458 2.00
0.'118 3.90

4.3 3 0.163
3.39 3.00

0.524 1.456

0.705
0.822 0.901

0.950 l.55
0.851 9.00
0.952 1.6 5
0. 354 0•• 01
0.311 1.92

0.944 1.82
0.IH7 2.00
1.05 2.75
0.371 1. 34
0.546 1.98
1.73 0.603
2.28 1.74

1.527 3.682

2.81 2.21
2.53 0.529
1.06 1.41
0.532 0.905
1.29 1.15
US 2.29
U5 1.67

19.851 51.546

0.321
t.98
1.04
0.334
0.368
0.381

1.68
1. 12
2.olo5
1. 10
0.599

0.192
1.08

1.25
0.426
0.789
0.679
0.170
1.44

1.11

Tota l 21.967

Mi'a n 0.590

1939
1940 O.olo28
1941 3.58
1942 1.44
1943 0.461
194<1 0.412
11145 0.450
1946 3.08
IV41 1.10
IV48 5.25
1949 1.49
1950 0.880
1951 1.15
1952 1.66

Meln 1.690

1939
1940
1941
1942
1943
1Il44
194$

1...,..,
19o1o8
1949
1950
1951
19U

1959
1960

1961
1962
19B3
'964
1965

1966

5.65
10.2
8.55
5.73
6.42
3."
6.57
5. 18
6.62
5.1B
'1.32
4.80
7.62
5.23
6.55
6.111
1.21
6.19
'1.79
1I.41

4.59

'.38
10.4
3.98
4.01
2.11

5.2'1

4.70
a.ee
12.1
1.89
5.31
4.91
5.10
13.3
8.14
1.51
5.84
14.2
4.92
6.29
' .00
19.1I
2,40

8.43
18.4
8.21
12.1

13.7
....52
5.02
1.96
3.89
5.51
2.80
3.91
2.38
3.95
11.2
8.1 4

8.69
1.86
8.10
0.8 13
5.9'"
3.47
5. 14
4,"
5.71

4.10
3.46
11.9
3.01
un....
3.11

2.25
4.119
8.26
3."
2.38
2.89
7.05
2.88
1.70
3.77

'.2'1
9.12
8.2 4
2.40

1.76 8.16 12.1
2.20 7.24 4. 34

3.12 12.9 3.96
3.12 3.40 2.30

ID.4 5.01 B.46
2.36 1.75 1.4 0
0.640 2.22 3.20
8.25 3.76 3.35
2.17 2.15 4.14
1.17 3.3 40 10.4

2.81
4.16

5.62
5.60,...
2.58
2.38

3."
5.26
4.20
2.70
2.19

3.83
3.",.se
I.82
3.2<>
2,"
3. 15
4.82
4.11.

L31
' .08
4.38
4.12
2.83
1.79
1.81
3.15

1.75
3.40

8.30
1Il.6
12.2
1.1 11
1.35
6.74
' .00
4.69
5."
2.99
5.59
6. 18

' .2'1
7.97
8. 19
14.0
5. 70

13.3
13.5
17.9
6.73

13.7 .
8.29
12.4
3.46....
'2,3
1.93
Mia
5.90
6.58
8.55
11.0
5.18
11.1....
8.4 3
8.40
5.71
7.13
1309
4.18

8.71 5.02
4.80 Ii.BI
DilI conUnued

10.8 5,86
4.98 11.1
6. 92 7.78
2.62 4. 51
6.5 7 5.16
8.05 4.30
1.41 3. 15
11.01 3.80
Dtscontlnued

7.20
4.45

16.5
4.14
6.82
8.96
3.58
4.38
3. 12
3.05
2'.4.3
3.35
3.16
10.2
4.61
7.86
10.1
10.4
.2.50
9. 14
2.56

2.88
8. 13

....
2,,,

11.5
3.40
4.41
5.49
2. 1i12

2.55
2.50

4.92
4.83
14.4
9.01
5.73
1.56
2.06

3.03
8.66
5.54
4.15
5. 21

3.38
7. 75
8.87
8.45
10. 3
8.33
' .00
8. 67
7.85

2.77
MI9

3.22
3.78

13.1
6.29
3.87
4.17
2.36
2.01
8.14

12.1
5.26
10.1
lB.3
12.7
14.8
3.30....
5.14
5.72
6.Ui
18.6
4. 36
7.20
• •00
4.31
8.6 7

7.83
8.44
6.87
8.11

Statio n No. 7380- KAIMU STREAM NEAR WAIMANU

' .00
g.80
400\1,
7.14
1.13
10,7

10. 3
7. 10
14.1
5.75
12.1
2.33
10.1
5.14
6.4....
5.gB

8.0 1
2.06....
4.81

Stati on No. 7390- PUNALULU STREAM NEAR WAIMANU

8.20
2.87 3.<14
7.31 US
71.4 12.9
5.65 9.26
0.888 7.53
7.03 2.93
7. 37 7.42
6.77 4. 24

I.BD 3. 10
8.23 6.57

0.919 5.22
1.81 1.95
2.5 7 2.62
1.21 2.62
1.09 1.24
i .u 1.01
9.81 5.44
J.n 1.94

3.50 5.80
4.30 6.63

1939
IhO

'94''94''94''94,
19.5
1946
1947

1950
1951
1952

StatIon No. 7475 - EAST BRANCH HONOKANE NUl STREAM NEAR NIUUI

23.810 3B.790 39.056 .24.476 18.041 28.280 24.867 16.150 19.630 26.1145

1.1111 1.647 ].IlIO 1.166 0.859 1.313 1.243 0.608 0.982 1.332

1939

'94'
'94''94,
194]
1944
1945
U46
1947
1948
1949
1950

1951
1952

0.594

6.58
2. 27
0.884
0.818
0.814

6.00
2.77
8.2 1
2.72
1.70
2.04
3.20

3.40

1."
2.72
2.27
1.00
0.875
2.8a
1. 59
3.01
1.12
1.65
4.39
5."

2.90

1I.30
37.2
4.62
0.671
8.Bl
8.17
5.52
8.80
US
7.16
1.17
1I. 14

1.97
3.32
1.36
13.3
7.25
7.13
2.33
5.8 0
3.55
3.95
U O
10.9
2.12
4.88

2.74
U2
8.18
8.24
3."
3.89
1.50
1.44
5.3 1
3.2 4
3.31
3. 17
1.86....

4.19
2. 48

13.3
2.55
3.63
4.54
2.18
1.85
1.85
1.'11,...
1.91
U ,
11.31

1.60 3.71
5.15 14.1
B.29 8.95
2.04 4.24
4.112 4.04
8.17 4.22
1.13 2.45
4.4 2 3.02
3.83 3.37
3.94 t.85
5.45 3.51
8.33 3.38
3.38 4.30
DiaconUnuf!d

1.35
3.22

4.21
3.39
2.21,...
1.31
2.4'1
2.97
2.55
1.70
0.994
:a.o3

2.30
2.22
10.6
1.73
0.459
5.80
1.67
1.36
2.67
4.35
2. 49
'.D7
1.42

8.87
3.55

4.32
1.26
1.98
4,77
1.63
2.83,...
2.71
7.2 1
4.65
5.11

2,98
2.15
'1.11
r.cr
2.85
3.00
3.90

8.92
5.04
4.72
3.75
9.59

2.99

3.8'1
1.48
6.55
3.16
3,80
2.23
3.95
3. 36
' .00
3.46
4.39

2,"

Total 20.299

Mean 1.015

1963
1964 16.9
1965 20.2
1966 11.3

Tou.l 56.4

),In a 18.8

27.9 17.6 16.8 27.1
19.9 16.6 14.8 13.2
16.8 13.2 11.8 11.0

64.8 47.4 43.4 51..3

21.5 15.8 14.5 11.1

15.5 21. 1
13.6 20.5
15.8 15,5
19.8 18.3

64.7 15 .4

16. 2 18.9

15. 5 16.8 18.0 21.2
17. 5 17.9 22.9 21.1
12.2 9.9 6 13.1 20.8
20.3 17.2 16.3 13.6

15J,.5 70.3 76.7

16.4 '1.9 17.6 19. 2

30.315 22.365

1.519 1.244

13.3
15.4 19.8
23.6 16.3
17.5

69.8 36.1

17.5 18.1

Measuring discharge with current me ter on Waikoloa Stream near Marine Dam and on Koiauie Stream .
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AVERAGE DAilY DISCHARGE In MIII,on$ 01 (jil lions AVERAGEDAILY DISCHARGE in Mililani al GJllans

JAN FEB MAR APR. MAY, JUNE JUlY AUG SEPT. OtT . NOV. DEC. ANN. JAN. FEB. MAR. APR. MAY. JUNE JULY AUG. SEPT. OCT. NOV. DEC. UN

Station No. 7560- KOHAKOHAU STREAM NEAR KAMUELA. Slation No. 1593- WAIAHA STREAM NEAR LUAWAI

1956
1957 1,31 5.24
1158 5.56 2.54
1959 20.7 16.9
1960 6. 63 25.7

1::161 1.16 12.7
IDG2 0.327 0.933
1; 63 2. 15 1.27
1!l64 2.5'1 10.2
1965 2.46 2.09

1966 4.26 a.ae

1.10
6.61
5.73
5.58

3. 41
1,76
4.17
3.49
3.30

'.09

4.68S."
9.36
1,49
16.0

8.82
1.18
5. 16
3. 75
3.26

1.07

5.84 1·1.2 ·L 38
2.12 1.56 6.70
12.9 12.6 19.1
10,7 2.90 3.70
5. 91 4.47 4.08

1,34 3.99 1,26
4.28 0.975 2.44
6.70 2.79 7.64
11.9 2.M 7.44
O.90Z 2.34 2.29
0.784 7.45 7.45

13.3
rs.s
29.8
9.59
6.6 3

1.62
3.39
<.0'
5. 28
1.07

13.9

1.36
2.58
6.09
5.56
4.46
0.1'76
1.88
4.28
4. 77
0.107
5.05

7.68 3.35 8.65
6.H 2. 19 18.3 5.73
&.21 4.58 4.34 10.3
0.870 1.5 1 24.7 9.6 8
0.558 8. 34 2.11 7. 49

3.15 12.0 3.53 4.34
0.361 0.578 a.rr 1.79

6.22 0.401 4.03
6.91 7.67 2.75 5.76
US 5.86 9.16 2.90
3,80 1.33 14.2 5.43

1960
1961
1962
1963
19601
1&65
1966

Tolal

Mean

0.007 0.0 11 3.12
0. 165 0 0.169
0.940 0.090 1.94
o 0.00 1 0. 169
0.010 0.006 0.291
o 0.002 0.005

1.122 0. 116 5.8114

0. 187 0.019 0.949

0.423
0.560 0.307
0.514 0.9 12
1.27 1.70
0.502 2.1 1
0.252 0.365
o 0.261

3.098 6.084

0.443 0.869

0.302

1.21
0.273
0.607
0.217
2.13
0.096

4.635

0.691

0.014
0. 163
0.489
0.394
0.005
0.266

0.109

1.500

0.214

0.076
0.099
1.04
0,456
0.101
3.76
0.023

5.555

0.794

0.068 0.067
0.095 0.646
0.267 0.205
1,42 0.032
0.358 0.088
1.42 0.381
0.357 1.10

4.003 3.127

0.572 0.447

0.001
2.29
0.012
0.012
0.064
'.06
0.033

4.472

0.639

0.011
0....
o
o
1. 14
0.001
0.007

1.163

0.188

0,112
0.'42
0,743
0,401
0.914
0.244

30359

0.580

Tolal 47. 117 80.933 31.300 66.050 63.396 55.8 15 66.500 104. 120 36.326 43.653 59.648 92.171 57.015

M..-an 4.712 6.093 3.130 6.006 6.163 6.074 8.046 9.465 3.302 3.968 5.423 8.434 5.15
Slation No. 7595 - WAIAHA STREAM NEAR HOLUALOA

25.26 9.65 8.24 23.975 12.02 19. 39 20.1)4 9.53 12.65 23.41827.545

Stat ion No. 1565 - KEANUIOMANO STREAM AT WAIAKA NEAR KAMUELA

19113
1964
1965
1906

Tolal

2.94
2,61
4. :n

3.88

19.5 4.00 3.86 23.0 2,96
2.09 3.87 3.10 0.5ZZ 1.73
3,61 1.98 0.683 0.453 1.33

8.61 5.61 Ul
1.60 0.1114 0
9.12 13.1 4.62

7.99 0.215
7.86 9.62 3.33
1.04 5.02 11.0
3,65 0.788 13.0

6.""
2.83
5.30

16.13

1959
Hl80

1961
1962
1963
19&01
1965
1966

o
6.12
o
o
0.269
1.13
o
0.0D03
o

o
0.017
o
0.005
0.0007
0.072
o
o
o

0.052
0.D75
0.013

4.74
0.111
01.-17
0.243
0.192
0.0008

o
0.074

0.659
0.401
1.90
0.568
0.203
o

0.026
0.040
0.332

0.223
1.11:1
1,90
1.19
0.265
O. n l

0.055
0.009
0.110

2.33
0.337
0.8 15
0.039,...
0.046

0.008
0.014
o
0.262
0.406
0.738
0.016
0.174
0.018

0.729
0.381
0.052

0.007
1.76
1.03
0.1)42
4.46
0.005

0.004
0.031
0.030

0.030
0.111
2.12
0.5411
2.52
0.444

0.176
0.008
0.069

0.477
0.216
0.015
0.038
0.836
3.08

0.001
0.096
o

o
0.005
0.011
0.B95
0.478

0.0003
o o.m° 0.0&5
o 0.1103
o 0.410
o 1.111
1.59 0.410
o 1.112
0.005 D.358

8.42 3.28 2.15 7.992 4,01 8.411 6,118 3.18 01.16 5.885 6.886 5.36 Tot.al 7.5193 0,0947 9.8886 3.8280 5.8970 6.5810 l.6960 8.4860 5.9050 4.7150 3.5560 l.59 53 5.0211

Mean 0.8355 0.0105 1,0985 0,4253 0.6552 0.7312 0.1884 0.9429 0.6561 0.5239 0.3951 0.1773 o,s51l

Station No. 1570 - WAIKOLOA STREAM NEAR KAMUELA

Tota l 65.860 84.350 18.210 93.820 92.500 87.360 113.870 125.370 66.1108 70.890 81,264 111,150 81. 19

Mu n 3.0166 4.439 4.119 4.938 4.868 4.368 5.6114 6.269 3.3-45 3.5-45 4.063 5.558 4.59 ToLal 0.029 0.8083 1.M l 4.8143 1.568 0.049 0.113 0.0113 0.508 0.434 7.408 0.340 1.3111

MU ll 0.001 0.2021 0.385 1.2038 0.3 14 0.0098 0.023 0.0023 0.102 0.081 1.482 0.068 0.3411

Sialion No. - KIlLAE STREAM NEAR HONAUNAU

0.111 11 0.287 0.218 0. 182 0.188 0.173 0.1l10

0.094
0.136
0.136
0.232
o.zOO
0.167

U59

1.280

0.489
0.082
0.226
0.600

0.56'1

0.084
0.036
0.005
0.028
0. 387
0.040
0.006

0.063

o
o
0.022
0.106
0.2U

0.131

0.040
0.212
0.047
0.018
0.134
0.3 12
0.236

1.77

o
0.001
0.331
1.14
5.93

0.111
0.312
0.082
0.079
0.113
0.134
0.330

0.155

1.392

0.13
o
o
0.04'1
0.257

o 0,10
0.005 0.004
o 0
0.0003 0.210
0.006 0.1901

o 0
0.007 O.l1 J
o 0.002
0.042 °
o 0

O.Olll 0.133 0.107
0.178 0.179 0.190 !).084 0.067 0.116
0.208 0.373 0,176 0.204 0.099 0.163
0.288 0.408 0.415 0.3119 0.298 0.389
0.336 0.581 0.221 0.102 0.135 0.100
0.232 0.278 0.298 0.262 0,158 0.237

0.081 0.139 0. 137 0.164 0,195 0.260

1.588 2.579 1.960 1.634 1.688 1.561

Stati on No. 7705 - PAAUAU GULCH AT PAHALA

0.81
4.46 0.314
0.0003 0.093
0.234 1.07
0.120 0.01

0.061)4 0.174

0.4833 1.393

0.073 0. 191
0.0003 0.154
0.060 0.290
0.028 0.233
0.014 0.2012
0.134 0. 156

0.014 0.980
0.0003 0.505
0.213 0.047
0.581 0.009

0.000
0.105
0.100
0.032
0.037
0.043

0.623

0.078

o
0.023
0.003
0.003

Total

Mean

1960
1961
1962
1963
1964
J965
1966

1962
1963
1964
1965
1966

5. 19
4.58
5.95
3,45
5.56
4.19
5.52
4.99
4.86
4.80
8.60
5.31
S.08
3.15
2.16
3.115
4.81
2.71
4.33

2.48 5.27
4. 16 6.08
7.79 4.51
4.56 11.5
4.117 2.111
4.82 4.46
5.23 4.32
1.65 12.3
3, 18 2.01
2.85 4.28
3.88 13.2
3.79 4.38
5.24 10.9
4.56 2.88
5.83 2.96
0.954 3.0;'
3.88 1.61
5.44 2.91
3.90 5.68
2. 12 5.68

4.52 3.38
3.11 2 5.10
3.08 :5,55
2. :n 1.88
3.02 3.32
3.08 4,21
2.03 2.55
3. 13 2.49
2.74 2.94
2.28 4.0 1
3.43 5.90
5. 14 6.47
4.63 1.99
4.4 1 1.94
1.21 2.61
2,63 1.22
5.10 4.70
4.78 8.80
0.838 1,44
4.81 3.59

3.16 5.07 4,31
3.00 5.64 3.M
3.03 7.37 5.49
3.20 9.6 1 6.78
3.23 4.13
8,4 1 8. 12 6.25
4.50 8.40 7.02
6.86 7.58 11.8
1.96 5.47 4.78
7.66 4.05 8.96
1.97 5.32 9.88
8.20 10.8 14.8
2.93 3. 11 5.96
3.5-4 3.58 5.32
3.02 1.88 2.20
1,56 2.93 3.09
3.91 4.70
3.64 5.91 5.05
2.68 2.49 US
4.72 5.70 6.75

9.88 5.23 4.69
4.01 5.22 3.93
1.51 12.6 5.49
2.11 2.90 2.55
6.18 6.22 6.04
3.64 3.30 5.55
4.10 3.55 5.7 1
3.59 6.29 7.97
3.46 3.40 6.14
i.aa 3.69 2.63
J.D5 5.57 B.58
3.63 5.38 5.52
4.40 9.38 5.08
2.38 6.17 1.95
2.46 1.91 3.25
3.37 3.96 5.90
3.86 3.46 7,84
3.63 2.53 1.80
3.02 3.06 1.90

1947
1946 6.73 4,8 1
1949 4.51 2,21
1950 3.04 2.lI6

1951 2.20 4.04
1D52 01 .01 5 4.47
1953 1.38 Z.O;'
1954 4.52 1.26
1955 4.Z8 9.03
1956 3.46 7.56
1957 1.15 3.66
1958 4.49 2. 51
1959 6,90 1.62
1960 3.68 11.0
1961 1.69 6.33
1962 1,32 1.49
1963 Z.40 1.36
19&4 2. 17 6.10
1965 2.40 US
1966 4.47 3.66

Stat ion No. 1580 - WAIKOLOA STREAM AT MARINE DAM NEAR KAMUELA

5.635 13.516 8.596 11.611 11.081 7.660 12.070 20. 217 6.891 9.431 8.812 15.618 a.t 'n

0.564 1.352 O.BOO 1.056 1.007 0.696 1.097 1.843 0.826 0.858 0.807 1.0120 0.917

80.243 106.449 98.870 119.500 116.520 107.050 145.450 161.220 73.604 81.800 98.933 146.190 108.8&

4.223 5.603 5. 204 8.269 6. 133 5. 353 7.273 8.061 3.680 4.090 4.941 1.310 5.73

Stat ion No. 7592- RIGHT BRANCH WAIAHA STREAM NEAR HOLUALOA

KEHENA DITCH

DAllY DISCHARGE In Thouu ndl af Gll lonl

JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

19U M;ill. 3,000 3,000 5,000 5,000 4,500 3,000 3.000 3,000 3,000 3,DOO 3,000 3,000 5,000
Min. 500 65 3,000 3,000 335 180 182 185 950 180 165 65 86
Ave. 2,435 915 434 3,217 2,484 1,534 1,058 1,828 2,418 1,613 1,815 923 1,711
Total 75,500 27,290134,500 98,500 11,010 48,025 32,783 SO,420 72,540 49,1195 54,460 28,615 745,838

1943 Mall . 5,000 5,000 3,B1l 8 5,000 5,000 5,000 5,000 5,000 5.000 1,832 3,DOO B,OOD
Min. 1,000 825 3,000 3,000 3,000 3,000 3,000 515 66 65 65
Ave. 3.098 2,875 3,588 4,017 3,260 4, 140 4,443 3,928 3,105 385 1,854 3,22'1
Tota l 98,043 80,505 111,237 120,500 132,050 124,200 J31,125 U l ,773 93, 145 8,856 23.159 52,000 1,101,1113

1944 Mall. 3,000 3,325 5,000 5,000 3,150 5,000 5,000 5,000 3,000 3,250 3,250 5,000 5,000
Min. 500 10 1,000 1,000 1,500 1,000 3,000 3,000 250 1,000 3,000 3,000 10
Ave. 1,863 980 2,717 3,944 2,913 2,9112 3,868 3,089 2,861 2,453 3,008 3,1189 2,1511
Total 57,760 28,410 82,500 118,305 90 ,300 89,750 119,916 95,750 77,250 39,250 90,250 111,250 960,691

1945 Max. 4,333 - 5,000 5,000 - 3,000 3,000 3,000 3,000 3,000 4,333 5,000 5,000

;; 250
Tolal 46,600 250 122,920 93,916 250 32,250 15,250 87,500 48,250 8,000 48,500 32,833 514,519

1946 Mall. 5,000 5,000 3,250 5,000 5,000 3,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000
Min. 250 2.000 3,000 3.000 1,000 250 3,000 500 1,000 1,000 318 250 250
Aile. 3,368 4,218 3,007 4.851 3,179 2,046 4,234 2,512 2,2 10 1.700 2,679 4,5,S5 3,219
Total 57,250 88,583 105,250 136,000 89,000 55,250118 ,581 12,011 88,500 42,500 75,000 145,750 1,053,661

1947 Max. 5,000 3,000 5.000 5,000 5,000 5,000 5,000 4,333 5,000 5,000 3,000 5,000 5,000
Min. 500 1,250 3,000 2,500 500 500 500 500 750 500 500 500 500
Ave. 4,273 2,583 4,016 4, 396 4,079 .2,919 3,188 2,625 3, 121:1 2,940 2,073 4,490 3,446
Total 94,000 1;' ,500 130,500 105,495 '1'1,500 90,500105,500 52,500 50,000 82,330 49.750 71,833 825,408

1948 Max . !J,aoo 5,000 5,000 - 5,000 5,000 5,000 3,000 3.000 5,000 5,000
Mtn. 334 3,000 3,000 - 3,000 2,000 500 667 1,000 1,167 334
Ave. 3,609 4.036 4,G0I3 5.000 4,257 3,738 4,232 2.268 2,000 3,625 5,000 5,000 3,1151
Total 115,500 113,000 130,000 140,000 149,000 78,500 118,500 40,630 12.000 67,000 115.000 185,000 1,284,UO

1949 Max. 5,000 4, 167 5.000 5,000 5,000 5,000 5,000 5,000 e.coo 5,000 5,000 5,000 5,000
Mln. 750 750 500 585 500 SOD US 185 1,454 800 215 580 185
Aile. 4,128 2,181 3,029 4,554 4,069 3,233 3,621 4,348 2,461 2,632 2,999 2.689 3,429
TotalJ 08,7S0 22,250 51,500 127,500 73,250 32,332 94,135 117,345 311 ,371 80.540 71,970 83,365 881,308

1950 Mp . 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 2,132 6,000 5.000 5,000
Min. 1,000 J,OOO 1,000 1,000 290 200 1,000 880 1Il0 854 1,000 1.000 200
Avt . 4,130 2,480 3, J66 3,058 3,404 3,098 3,487 3,987 2,341 1,723 3,299 3,629 3,150
Tot.a1115,840 211,780 85,485107,1)44 88,515 65,025 111,599103.649 37,459 8,U3 59,382 110,750 931,92J

1951 Mall. 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 3,140 5,000 5,000 5,000
Min. 1,000 500 1,000 500 250 J,OOO 1,000 1,000 470 2,000 1,000 1,000 250
Ave. 3,053 3,205 2,935 2,881 2,1158 3.648 3,424 3,008 1,787 2.884 3,563 3,540 3,133
Total 58,000 76,9l5 79,255 83,105 85,065 54,115 78,'l'60 93,780 35,740 14,420 78,375108,210 624,340

1952 Max. 5,000 5,000 5,000 5,000 5,000 5,000 3,200 4,500 6,000 4,000 5,000 5,000 5,000
Min. 1,000 1,000 1,000 925 350 545 10 235 1,000 2,000 1,500 1150 70
Ave. 3,321 3,504 4,065 3,014 2,390 2,881 1,912 2,296 3.694 3,000 3,321 2,880 3,029
Tota l 83.020 91,110 1:.16,000 83,010 62,290 9l, 185 53,535 75,765 112,340 6,000 109,600 95,050 1189 ,905

1953 MlUt. 5.000 795 01,847 5,000 5,000 5.000 5,000 5,000 5,000 4.585 5,000 5,000 5,000
Min. 150 180 160 275 1,000 1.000 778 545 500 92 333 333 92
AV!. 1,602 301 2,393 2,368 4,040 4,556 4,689 4.594 1,882 2.624 3,3611 01 , 167 3,049
TOlal 32,034 3,910 55,036 50,200 131,369 127,517 126,616 160.'788 41,403 23,613 87,585112,521 \l87,6&4

1954 Mall. 5,000 - 5,000 5,000 5,000
Min. 168 - 1,0'74 500 166
Aile . 3,147 - 3,1118 3,688 - 3,0129 3,679 2.570 1,145 245 4,025 2.190
Total 62,933 - 98,017 51, 171 60,687 124,026 106,300 114,049 77,088 35,488 7, 3S3 1201 ,764

6.09
5.20
7.8 1
4.23
7.57
S.06
6.85
6.15
6.71
6.45
8.8 1
7.05
6.39
3.76
2.50
01.61
5.63
3.06
5.25

1,22
1.91
1.47
1,22

0.622
0.231
0.675
0.994
QA91
0.938

1.14
3.10
D.953
4.52
0.481
0.374
0.526
0.066
0.608
1.44

1.79

0.021
0.030 0.275
0.001 0.166
o 0.376
0.621 0.282
0.012 Q,378
0.015 0.184

0. 101 0.270

0.706 U21

0.508
0.868
0.867
1.71
0.907
1.31
o
0.497
l.22
0.776
0. 189

2,36 6,80
4.35 1.21
10,1 5.41
5.58 18.5
6.41 3.38
6.31 5,40
6.20 5.09
1.08 IB.3
3.48 2,55
3.73 5.54
5.03 20.3
4.61 5.58
7.24. 16.4
5.78 3,44
1.54 3.81
0.913 3.69
4.SB 1.59
6.012 3.l4
4.52 6.58
2.02 7.72

3.56
8. 13
3.65
1.88
3.90
5.30
2.50
2.07
3.00
5.34
7.69
8.G3
' .00
1.98
2.B8
1.18
5.BoI
8,20
2.68

3.83

1.29
1.84

0.1401
0. 183
O. IOS
0.022
0.819
1.55
0.557
0.527

5.31
4.24
' .64
2.14
3.58
3.16
l.60

2.018
U I
01.02
8.38
5.57
5.50

1.06
2,89
5.82
5.13
0.584
5.45

0.408
0.725
1.10
0.755
0.974
0....
0.280
0.677
0.799
o
0.969

2.006 1,63-4 1.743

0.281 0.233 0.2019

0.028 0.065 0.012
0.057 0.346 0.974
0.165 0. 101 0.018
0.1 18 0.025 0.007
0.189 0.038 0.040
0.516 0.375 0.445
0.273 0.684 0.249

0.126 3.52
1.25 3.42
4.32 5.28
0.442 1.17
0.776. 1. 15
0.09 4 0. 156
0.291 0.368
1.38 0,841
l.:n 0.928
0. 299 0.014
1.28 2.17

0. 162 0.327

O.OIG 0.057
0.110 0.091
0.219 0. 311
0.239 0.251
0.015 0.069
0.281 1.42
0. 133 0.0811

1. 133 a. aee

1.111
0. 116
2.48
0.425
0.528
0.470
0.111
0.418
0.486
0.282
1.09

2.95 5.95 4.68
2.78 7.01 2.82
2.16 9.89 8.4 1
3.19 13.8 7.96
3.90 5.45 7.32
12.9 11.9 8.22
5.25 11,7 9.61
8,66 9.13 16.2
10.3 6.42 5.44
1D.9 5.78 13.8
2.28 6.52 13.5
11.9 13.11 20.3
3.10 3,62 7.58
4. 10 4.28 7.12
3.58 2.00 2.33
1.73 3.19 3,44
4.05 7.75 5. 38
3.99 6.95 5.74
2.97 2.68 1.61
5.78 7.25 11.9

1.41
0.405
2.03
1.46
1.31
0. 180
0.482
1.201
2.24
0.135
0.129

3,900 2.095

0.551 0.299

0.241 0.167
0.172 0.334
0.474 0.136
1.09 0.3 19
1.44 0.132
0.280 0.800
0,223 0.207

5.82 5.13
5.80 4,17
17.2 6.68
3.14 2.64
8.24 8.48
3.41 7.69
3.92 6.84
8.47 10.8
4.50 8.22
5.08 3.40
7. 19 1U
7.50 8.13
14.4 6.54
7.44 2.22
2.21 4.23
4.99 6.92
3.8 1 8.117
2.80 1.93
3.42 2.05

0.970 0.688
0.157 0,882
0.763 1.08
0.691 1.58
0.9 16 2.62
0.270 2.49
0.322 0,247
0.539 0.727
0.507 0.481
0.906 0.479
0.55ft 0.351

Stallon No. 7590 - HAUANI STREAM NEAR KAMUELA

8.65 5.50 12.8
5.30 1.77 4.35
2.98 2.39 10.6
2:50 5.18 3.35
6.26 6.20 8.33
0.943 1.75 4.39
4.81 0.839 5.50
5.53 12.1 4.08
4.64 10.9 4.65
2.01 4.90 2.21
6.17 3.42 5.69
8.26 10.5 4.88
5.04 13.3 5.70
1. 91 8.65 2.74
1.43 1.84 3.06
2.72 1.50 4.06
2.4 0 8. 10 4.78
2.89 3,11 4.29
5.54 4.50 3.40

0. 197 0.879
1.12 0.421
1.48 2.74
0.890 4. 301
0.09B 2. 11
0.030 0.064
J.-\84 0.085
0.197 1,72
0.481 0.441
0.86 0.716

0.006 0.0 19 0.888 0.282
0.068 0.005 0.1411 0.273
0.469 0. 080 0.696 D.588
o 0.001 0.175 0. 330
0.015 0.014 0.192 0.132
0.002 0.026 0.033 0.019

0.560 0.145 Z.130 1.602

0.093 0.024 0.267

1941
1948
1949
11150
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960

1961
1962
1963
1964
1985
1968

Tolal

Mt-an

1D5B
U51
1958

1980
l:IBl
196:.l
198J
1161

1966

ToIlll

M..an

Tota l

1960
1961
HI!l;l
11183
1884
1985
1965

Hoi..: At-ginning In 11146 monthly dll ch.al"(t:e ada pted 10 t tl(> Kohala Dllch
Compan)' repor l per iod lmon Of le.. uan I whole month).

136 WATER SUPPLY



DAILY DISCHARGE in Thousand, of Gallonl DAILY DISCHARGE In Thousands af Gallon,

1942 Ma:<. 20,250 20,250 _ 20,250 - 20,250 20,250 20,260 20,250 20,250 20,2M 20,250
Min. 17,103 14,602 _ 8,967 _ 16,191 18,785 19,356 14,690 14.,638 14.,233 8,967
Ave. 19.682 17.505 20,250 20,250 19,583 20,250 19,74.!'l 20,14.9 20,197 18,498 18,951 11,319 19,365
Total JlO,I29 490,126 621,1!'l0607,500 607,0616 07,500 612,098 624,614 805,895 513,452 568.72J 536,8881,071,734

lin Yu. 20,250 20, 250 20,250 _ 20,250 - 20,250 20,250 19,839 20,260 20,250 20,2SO
Min. 13,326 11,805 11,253 - 18,682 - 17,200 16,871 11,698 11,273 13,030 11,273
AYe. 17,864 18,671 010,085 20,250 20,250 :to,160 20,250 20,005 19,622 14.,554 16,123 18,696 18,869
ToQJ 553,786 522,7lU 622,834 807,500 621,760 604,790 62'7,750 620, 144 688,683 451,J61 483,884 516,448 6,887,102

IgH Na:<. 20,250 20.250 20,250 20,2S0 20,2S0 20,250 20,2S0 20,250 20,250 20,250 - 20,250 20,250
Min. 12,338 10,916 10,401 13,809 J6,MO 15,605 902 19,482 13,131 11,099 - 18.233 902
AYe. 16,990 15,32J 14,825 19,827 19,148 19,841 18,070 20,225 18,222 17,824 20,250 20.185 18,444,
Total 526,704 444,368 459 ,5'l'l 594,823 812,173 595,226 560,175 626,982 546,e11 552,552801 ,50062 5.733 6,'152,484

1945 Mu . 20,250 20,250 20,250 20,250 20,250 20,250 20,250 20,250 20,250 20,250 20,250 20,250 20,250
Mln. 12,875 10,712 15,982 16,BU 14.,412 13.404 12,379 1' ,889 11,348 11,485 13,843 6,301 6,301
Ave. 16,595 15,466 20,112 20,058 11,"29 17.622 16,256 19,077 17,257 14,022 18,838 18.194 n,619
Total 514,"36 " 33.050 623,482 801,671 549,600 534,659 604,230 591,396 517,701 434,672 565,0'11 564,021 8,434,004

1946Ma . 20,250 20,250 20,250 _ 20,250 - 20,250 20,250 20,250 20,250 20,250 20,250
Mill.. 1,803 80' 18,146 - 15..139 - 17,873 19,280 14,489 16,118 2,0&4 804
Ave. 16,SI& 11,399 20.020 20,250 20, 2{10 18,415 20,250 19,967 20,162 17,917 18,366 14,&88 18,206
Total 445,898 319.178700,6905 61,000 567.000 644,511 559,068105 ,661 541,253 554,583 8,813,494

so Ma. 20,250 20.250 20,250 20,250 20,250 ZO,250 20,250 20,250 20,250 20,250 20,250 20.250
Mln. 3,106 14.990 19, 141 11,387 17,336 18,706 14,351 14,t6 1 16,168 12,172 14,910 3,106
Ave. 16,194 1'1,261 19,871 20,136 la ,9...0 19.190 :l0.021 19. 371 18,G41 19,319 17,114 19,253 18,959
Total 436,63J '83 ,302895.473 563,194 558,320 692,637 560,74.4 677,986 505,141 5"'0,920 620,000 596,8211 6,931,177

1;48 Mu . 20,250 20,2{10 _ 20.250 20,250 20,250 20,250 :to,250 lO,2&0 20,250 20,250
Min. 18,488 18,721 _ 18,151 16,315 14,142 16,578 14,8'17 18,318 11,017 14,742
Ave. 20,084 20,140 20,260 20,250 20,06 1 19,118 19,817 1&,314 18,544 20.081 20,090 20.250 19.8 17

563,923 567,000567,000 702,12 1 535,316686 ,6011 540,'198 51&,229 102,833 562,520 668,250 7,258,295

Beginning In 1946 monthly d1J;c!lUle ao;tlpted to the KohaIa Ditch
Company report per-tnd (mor e or teee than a whole month).

3.145 l ,!l81 " 167 '" 1,019 2,838 2.026 1,288 1,351
- 6tl,064 61,397 3,000 '.000 29,494 31,581 85,152 62,808 -39,873

" 433 1,7"0 90. " ." ... 1,759 349 1,291 '" 603
2.932 12.565 26.142 2,237 - 28,955 11,489 52,779 10,080 38.717 21,569

1,084 1,005 1,301 ". 033 eat 64. " 6 1,300 367 m '"33,596 128,139 40,329 22,616 25,820 25,100 28,038 22,500 38,990 - 11,003 6,602

326 - 1,919 1,308 1,193 2,SL4 ' 62 '" 626 1,210
10,113 - 59,379 40,51l8 3e,991 75,426 26,701 26,244 19,413

1,40\1 2,301 15. " 1,610 1,201 1,781 133 ". 1,412 1,034
43,694 84,423 4,510 3,012 48,304 37,226 65, 198 - '.360 7.334 43.77'

1,561 ... 1,294 1,408 1.4'1' 1 1,879 L,776 739 292 76' 1,181
411,4 03 21,080 - 40,121 42,193 45,590 68,206 53,270 Z2,9LO 8.759 33,805

.1< 613 1,203 1,193 ." . 61 413 255 162 "6 1.1185 7.7
15,948 11,452 37,29l 35,785 12,813 28,826 12.812 1,910 5,033 10,391 52,225

542 344 66' " 6 354 54. " 597 II' '" '"111 ,800 9,968 20,591 22.0!)4 9,413 18,191 2,353 J8,499 3,582 - 27.068

eco '6' aas ass 44. 1,156 '63 '61 '" '04 421 586
12,687 5,160 12,060 11,661 13.890 34,969 14.,968 26,700 29,539 15,810 12,815

55. - 1,120 ... '66 - 1.014 '" 530 900 '" 6"
17,322 - 34,113 13,485 5.146 31,'"0 23,9:'5 15,885 27,911 11,131

629 1,019 1,084. 2,040 1,193
19,498 28,541 33,608 61,198

'" eat 394 367 4fi7
16,019 18,105 - 12,206 11,013

KOHALA DITCH

ANN.

Ave.
Tot31

19,5 Avl'.

1.712 Tolal

I,'" 1957 Avl!'.
',743 Tota l
'."lloI 19' 5 Avl'..914 Total.4< Avl.'.

.351 Total
1160Ave.... Tota l
1961 Avl.'.

ToLaI
\952 Ave... Tolal

" 1953A1"('.

" Total

" 1911-! Ave.
10 Tota l
I 1955 Ave .
10 Total
I 1965 Ave.• Tota l

JAN. fEB . MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN. JAN. FE8. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

1949 Mu. 20,250 20,250 20,250 20,250 20,250 20,250 20,250 20,250 20,250 20,250 20,250 20.250
Min. 15,777 11,137 12,644 17,991 2,058 15,021 12,639 19,163 16,105 14,{I73 15,309 11,131
Ave . 19.'45 14,625 18,180 20,020 18,387 18,268 1&,501 20,232 18,695 L8.500 19,9004 20,250 18,650
Total 583,359 "'08,"90 509,0048 643,535 511,454 682,546 568,500 529.059 647,464 557,3126 88,600 6,888,85 '"

1950 Max. 20,250 20,250 20,250 - 20,250 - 20,250 20,250 20,250 20,250 29,250
Mln . 17,37& 14,888 16,478 - 16,505 - 18,68& 17,073 15,420 111 ,18'" 1....888
Ave. 19,651 19,071 19,580 20,250 20,250 19,473 20,250 20.250 20,188 19 ,220 19,348 20,082 19,801
TCotil.1 569.888 533.981 549,230 708,750 526,500 545,254 1lHl,750 567,000 665,265 672,68-4541,751 743,017 1,232,070

1951 Mu: . 20,250 20,250 20,250 20,250 20,250 20,250 20,250 20,250 20,250 20,250 20,250 20,250 20,250
Mln . 19,100 17,749 15,389 15,&19 14,U4 15,951 13,667 16,965 10,690 16,863 17,050 20,24 5 10,6&0
Ave. 20,206 20,097 19,"99 19.668 18,9311 111,409 18,24.5 19,94J J8,361 19,664 20,052 20,250 19.527
Total 525,350 !l62,726 &45,975 688,394 530,218 543,44i 638,583 558.228 642.623 &60,605 561,455 769,4957, 117,019

1952 Mall:. - 20,250 2D,250 20,250
Mln. - 18.813 16,444 16,44'"
Ave. 20,250 20,250 20,250 20,250 20,250 20,250 20,250 20.250 20.177 19,010 20,250 20,250 20.141
Total 506,250 flB7,OOO708,750 567.000 567,000 708,750 567,000 708,1{10 564,954 708,7 50 668,250 1, 314.755

1953 Max. 20,25U 25,510 20,254 20.259 20,258 20,285 20,259 20,2S0 20,250 20,261 20,2'50 2S,5JO
Min. 18,036 14,458 15,880 18.391 20,250 J8,228 19,151 20,250 15.835 14,468 17,006 18,200 14,456
Ave . 19,436 18,083 19,153 19,592 20,250 1&,643 20,232 20,250 20,980 17,&44 19,7 50 19,194 J9,561
Total 447,034 506,317 670,366 548,583 708,756 550,016 566,505 708,759 524,506 494,024 691,250 673,005 1, 08&,121

19M Max. 20.250 12,970 - 2O,2S0 lO,250 20,250
Min. 16,362 10,582 _ 17,709 16.081 10,5 82
Ave. 19,137 11.8..... 19 ,910 19,656 19,853 20,250 21,808 20,250 20,235 19,389 16,424 7,490 18,020
TolJL1 &54.985 331,618537,567 550,329 694,840 5111 ,000 587,000708,150 586,1168 618.615 459,858 262,163 6,419,293

1955 Ave. 16.'00 6.058 10,281 20,250 20,308 20,250 20,250 20,250 20,065 20,048 19,314 18,996 17,102
Tota l "9 1.998 157,S13 287,862 567,000 707,2711 581,000 108,150 581,000 661,819 701,617 &42,480 883,861 8,544,116

1958 Ave . 18,720 19,104 21,234 17,392 20,243 20,230 20,250 20,250 20,250 19,167 20,128 20,181 19,813
Total 505,433 534.,904 5&2,078 608,724 566,802 566,421 108,750561.000 108,160 553,473563.517 767,110 1, 203,03J

1957 Ave. 20, 118 20,193 19,448 20,116 20,250 18,584 20,058 20,250 20,2&0 19,029 20. 227 20,194 19,893
Total 502,951 565,395 680.675 563,260 567,000 650,431 561,634 567,000 708,750 532,796 568,358 781,558 1,253,8 16

1958 Ave . 20,112 19,314 19,551 19,298 19,079 20, 159 20,250 20,090 19,762 19,54.3 20,144 19,188
Tot2.1 ' 82,696 MO,789 684,271 53",2011 705,568 581,000 703, 134 5&3,343 547,208 705,3 36 664,753 1,228, 632

1959 Ave, 17,608 20,096 20,172 20,248 20,250 20,184 20,128 20,250 19,1&1 19,222 19,288 19,256
Total "0 2,681 '08,166 564,818 708,1179 561,000 585,1'4 1001,476 561,000 538,241672,785655,721 1,056,686

1960 Aye. 20,234 19.624 20,148 20,017 19,9011 20,250 20,081 20,250 20,250 19,"S6 18.630 13,560 19,359
Totl.l S88,786 546,674 564,157 S60,4.7&698,702 581,000 103,052567.000 567,000 690,949521.642488 ,174 7,049, 611

1961 Ave. 18,436 17,614 20,092 20,225 20.2211 20,1'53 18,012 11,856 14,829 16,806 19,964 20,1&7 18,701
Total '97,772 493,178 562,567707,859 566,332 &64,276 830,413 49&,952 588,217 559.005 747,288 6,832,092

1&11 2 Aye . 18,787 16.4.13 19,700 19,120 19.880 1'1,830 18.069 19,413 17,910 1' ,365 10.141 17,401 17,42J
ToLaL 488,4{13 459,669 55l,603 726,575 '96,998 499,229 833,128 543,ll18 826,863 "03,230 283,942 609,0416.321,195

1983 Ave. 16,194 17,913 19,054. 20,250 20,058 20,211 18.738 )9,851 19,830 19,397 18,898 18,809
ToLaI 462,4"9 425,429 626.963 609,717 '86,000 702,038 565,&08 681,172 555,246 543,118 661 ,440 8,860,731

1984 Ave. 18,915 19,6-48 11.268 20,212 19,985 20,,210 20,J52 ) 9,909 20,J80 ZO,195 20.206 19, 111 19,110
Tota l 529,612 &50,13139' ,363 681,197 579,5795 65,884 &M,2tl2 696,822 564,4.78 707,205652,009 7,056,994

ID6S Ave. 17,629 16,572 17.266 9,609 15.361 16 ,200 14,116 14,&77 10,560 26,154 19,730 20,119 16,508
ToLal 54.6,498430,881483,448 343,316 430,107 453,60" 510,187 295,669 ' 51,&90 552.432 704,174 5,603,136

1986 Avt. 19,965 19,133 10,502 19,&78 18.096 11',982 20,250 20,223 20,250 20,048 19.352 19,424 18,783
ToLat 559,022552,515294.047665.639 488,582 503,4811708,1fI0 666,232 567,000 701,610 541,850 699,258 8,847,991

1961 Ave . 15,683 18,279 111,189 16,641 18,409 111,010 1&,32& liI,702 18,098 1',070 19, 360 19,618 18,051
Total 428,854. 537,28' 889,704 478,618 '4 8,281 876.530 55J,6&8506,146 492,4S6 542,64.8 725,862 6,&90.464

LOWER HAMAKUA DITCH

1985 Avt . 27.20 30.48 31.76 26. J9 27.27 26.29 23.28 19.06 21.16 28.86 25.80 28.118
Total 843.26 853.4& 964.54 844..45 811.86 818.1& 81'.89 72l.60 511.&0 85!l.98 865.71 799.71 9 ,585.50

1988 An. 31.80 33,10 29.60 30.53 26.09 29.15 37.37 36.83 34.1J 34.« 2tl.83 31.78 31.'111
ToLaI 965.10 926.84 911.501. 918.J3 808.80 874..54 1,158.73 1,111.61 1,023,26 1.081.64 8M.79 885.30 11,700.1'8

1981 Ave . 33.44 28.10 31.72 30.84 29.57 28.50 :Ho.91 32.811 21,99 24.14 34.78 29.15 30.50
TolJl.l1,036.4& 188.78 983.45 925.05 916.69 86&.07 1.082.06 1,018.57 839.64 14-8.30 1,043.59 903.52 11,139.21

Station No. 7248-UPPER HAMAKUA DITCH
near A lakahi Stream intake .

Sele tC ed Stream Flow Records

KEHENA DITCH
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Ground Water

GROUND WATER OCCURRENCE

Ground water on the island of Hawaii can be
classified into four general catagories: (1) basal
water floating on salt water; (2) dike-confined
water; (3) water perched on relatively imper-
vious soil or rock formations; and (4) shallow
ground water.

Kohala Area. A considerable volume of
water discharges into the Sea from streams on
the wet northeastern slope of Kohala Mountain.
Some of the water is derived from overflow of
high-level dike compartments, and numerous
springs discharge from the interstratified soil
beds. Because of the high permeability of the
lavas, it is believed that a large volume of fresh
basal water is also discharged into the sea.

Toward the northern tip of the island, the
more weathered rock retards the mixing of sea
water and fresh basal water, and wells sunk in
this area have developed water suitable for irri-
gation. On the lee side of the mountain, the rock
is unweathered and rainfall is low; hence, there
are no perennial streams, and relatively little
basal water moves seaward. .

Hamakua and North Hilo Area. On the east

Intake No.3 at Manouaiopae, Spring No. 50,
one ofa series supplying Laupahoehoe town.
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and northeast slopes of Mauna Kea, there are
many small springs which discharge water
perched on ash beds and the dense central cones
of aa lava flows. In general, the perching Ior-
mations are not entirely impervious, and much
of the rain water percolates to the basal water
table. Basal water is brackish along the coast
but is of good quality farther inland.

Puna and South Hilo Areas . These areas
comprise the eastern slopes of Kilauea and
Mauna Loa. Basal water underlies both areas ,
with the possible exception of the east rift zone
of Kilauea, where water may be impounded by
dikes at higher levels. Rainfall and recharge
are high, and ground water circulation is probab·
ly rapid, so that basal water of good quality is
abundant. Only a fraction of this abundant supply
of basal water is utulized.

Several large and many small basal springS
issue along the coast from Hilo to Kalapana,
Perched springs occur on the eastern slope of
Mauna Loa near its junction with Mauna Kea,
The perching member is Pahala ash, which
this area ranges from 9 to 20 or more feet 1D
thickness and is much less permeable than the
overlying lavas.

Kau Area. The coast of Kilauea in the Kau
District receives little rain and is mostly barren
and rocky. In central Kau along the eastern
coast of Mauna Loa, considerable basal water
discharges into the sea, primarily in the vicinity
of Punaluu where Ninole Spring is located. pota·
ble water is difficult to obtain on the arid
western coast of Kau. The lavas along the coast
northwest of Kalae (South Point) are very per'
meable, and sea water encroaches inland for.a
distance. Ground water is perched on volcaniC
ash beds in central Kau; elsewhere in Kau there
is very little perched water because of the loll'
recharge and unfavorable geologic structure.

Kona Area. Because basal water from wens
dug or drilled in the lowland areas of Kona is
too saline for human consumption, for manY
years residents had relied on rain
for potable water. Deep wells drilled farther in
land, however, now produce clear and
water. The only ground water at high leve

d. occurs in pools in lava tubes and in bogs locate
in pahoehoe depressions. There are no outcroPs
of relatively fine-grained ash beds in Kona to
perch water, as in Kau, and dike-confined water
is believed to occur only at great depths .

WATER SUppLY
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HotJUkani Springs, located high
above the saddle in Pohakuloa

Gulch on Mauna Kea , comprises
spring sources which f eed into

collection boxes with intake
weir s to provide the principal
water supply for the military
camp and state park facilities

in the saddle.

GROUND WATER SOURCES AND RECORDS

The locations of wells, shafts, tunnels,
Springs, and drilled testholes on the island of
Hawaii are shown on Plate 15.

Recor ds of these ground water sources are
spar se , are not uniform or consistent, and may
not be comparable. Records published in this
repor t are those available, including original
data as well as data published elsewhere.

Drilled Testholes. Drilled Testhole Index,
pages 141, 144, lists 34 testholes drilled on the
iSland of Hawaii for hydrogeologic exploration.
No tes thole records have been compiled or pub-
lished in this report.

Drilled Wells. Drilled wells on Hawaii to-
taling 56, including abandoned exploratory wells,
are lis ted in Drilled Well Index, pages 145-147_
SUch wells generally tap the basal aquifer and
are developed primarily for domestic and indus-
trial water supplies . Some brackish wells are
USed for irrigation purposes.

Two types of drilled well records have been

Ground Water

published in this report: Selected Well Pumpage
Records, page 148, and Selected Well Pumping
Test Records , pages 149-154. Those limited
well pumpage records available are maintained
by government agencies, although the wells may
be privately owned. Records generally cover the
entire year.

Well pumping test data published in this
report have been adapted from records sub-
mitted by the driller or agency responsible,
edited for uniformity to the extent practicable.
Only raw data have been reported, without inter-
pretation. Date and time of test, pumping rate,
drawdown, chloride content, and temperature
have been included in tabular form, together with
information on equipment, personnel, and other
background details.

Dug Wells and Waterholes. Almost all the
shallow dug wells, a large number of them in
Kona, tap the basal aquifer in the coastal low-
lands about the island. Some dug wells located
inland on the mountain slopes develop water
perched on ash beds. These dug wells are
mostly water holes and ancient Hawaiian wells
no longer being utilized.
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Shaft No. 5 is the principal source of water
for Hamakua Mill Co. and toum of Paauilo.

Dug Well and Waterhole Index, including
ancient Hawaiian wells, pages 155-157, lists 72
such water sources on the island of Hawaii.
Records generally have not been kept for such
sources and none are published in this report.

Shafts. Eight of the island's shafts (Maul-
type wells) are located on sugar plantations: Nos.
1, 2, 3, and 4 at Kohala Sugar Co. on the northern
tip of the island; No.5 at Hamakua Mill Co. and
No.6 at Kaiwiki Sugar Co.--both on the Hamakua
coast; No. 7 at Puna Sugar Co. in Puna; and No.
8 at Hawaiian Agricultural Co. in Kau. No.9, at
Kapoho, is part of the county water system.
Shaft Index, page 158, lists all the shafts on the
island.

Shafts are dug at an angle to an infiltration
tunnel or tunnels which skim the fresh water
lens. Records are variously kept of the volume
of water pumped, the water level, and chloride
content. Some records indicate water use. Se-
lected Shaft Pumpage Records for all plantation
company shafts presently in use, including avail-
able water level and chloride content data, are
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published on pages 159-164, A variety of incon-
sistent records have been collated and standard-
ized to the extent practicable in order to present
a general view of this water source. Original
data should be consulted for a more detailed
picture of a particular source.

Tunnels. Tunnels have been driven to devel-
op high-level ground water supplies in areas of
heavy rainfall where there are perching mem-
bers or dikes , The windward valleys of North
Kohala and the southeast slopes of Mauna Loa in
Kau have extensive tunnel development. Tunnels
have also been developed, but less extensively,
in the vicinity of Paauilo, Ookala, and Papaikou
on the Hamakua coast and in the mauka areas
southwest of Hilo.

Tunnel Index, pages 155-158, lists 109 tun-
nels on the island of Hawaii. Most of the tunnels
were developed when cane was transported by
flumes and not for potable water supplies. The
majority have been abandoned and/or integrated
into existing water systems which do not record
tunnel discharge separately.

Selected Tunnel Discharge Records, pages
169-173, have been published to indicate perched
water supplies on the island. Most of the rec-
ords included are from plantation sources, and
some have been published elsewhere. Total
monthly and annual discharge data are given.

Springs. Spring Index, pages 174-1 79, lists
183 sources of spring water on the island of
Hawaii.

Springs are most prevalent on the windward
side of the island, where rainfall is abundant and
there are enough perching members and rela-
tively impervious rocks to prevent or retard
percolation. In size, these perched springs range
from mere seeps of a few gallons daily to high-
volume sources discharging close to a half mil-
lion gallons daily. The larger springs issue in
the major windward valleys of Kohala Mountain
and on the eastern slope of Mauna Loa near its
junction with Mauna Kea, In central Kau, where
perched springs yield moderate supplies of
ground water, tunnels have developed several
spring sources.

Basal springs yield large quantities of water
to the sea. Two of the larger ones are those at
the Waiakea estuary in Hilo, which dischargeS
about 100 million gallons daily and at Punaluu in
central Kau, which discharges about 25 million
gallons daily,

There are few long-term spring recordS,
because reliable sources are usually sealed with
an opening and little attention paid to measuring
spring flow. Selected Spring Flow Records, page
180, indicate the discharge from springs used for
domestic water supplies. Monthly and annual
totals are given,

WATER SUPPLY



Hamakua 19 45 05 637 5 1965 1001
155 32 15

S Koha l a 20 03 30 3910 1964 10 0
155 40 48

20 03 29 3850 1964 100
155 40 53

20 03 28 37 70 1964 10 0
155 40 57

20 03 28 3790 1964 10 0
155 41 01 Angled

20 03 27 3850 1964
15 5 41 04

Above: Well No. 14, first of two drilled at Kawaihae,
provides brackish water (302 ppm chlorides) for
mixing with surface supplies. Left: Drilling second
well, No. 15, now used as an observation well due
to its high chloride content (504 ppm).

No pe rched
wa t e r

Remarks

Unused

Data
Location

No water

Bull

USGS

DOWALD

Owner Unused

68.5

68 .5 Owne r Abandoned

68. 5

Chloride
Content
(ppm)

560-
655

31

25- 29

31

St. tic
Water
level
(Il)

Above 31
sea
level

6 . 19- 50- 54
7.39

6.04- 21-37
6.81

Diam.
(in.l

6

5- 3 Dry

2 ' 28 .9-
137 .9

10 -3

14

60

60

58

Oepth
(Il)

60

158

90

155

117

16 0

160

10 6

255

15 1

26 7

265

420

Year
Orilled

43 1960

42 1960

41 1960

60 1963

170 196 4

171 196 4

16 1 1%4

400 1966

3613 1964 92 4

Elev.
(ft,)

3950 1962

L.titude
LonKltude

19 35 55 11 25
155 05 40

19 32 20 1810
155 07 32

19 32 55 183 5
155 07 50

19 33 50 1905
155 08 20

19 35 15 1940
155 08 40

19 34 10 144 5
155 06 35

19 33 00 1530
155 06 40

19 32 04 15 65 150
155 06 20

19 33 02 16 85 139
155 07 20

19 35 56 81 5 150
155 04 20

18 55 26 51 1941 63.5
155 40 33

19 42 42
155 03 54

19 42 42
155 03 54

20 13 18
155 45 OR

20 13 18
155 45 31

20 13 45
155 46 03

20 14 22
155 48 23

Drilled Tes.thole Index

Olstrlct

N Kohala 20 04 28
155 51 29

20 07 13
155 45 03

82 Puna

Hyd.
Area

82 S Hilo

83 Kau

81

Hilo Electric
Co. Lt d
Well 1

US Army

Owner

Hilo Elec t ric
Co, Ltd
Well 2

Hilo Elec t ric
Co , Ltd
Well 3

Hawaii State 85 S Koha l a 20 03 08
DOWALD Hole A 15 5 41 53

Hawaii State
DOWALD

Hawaii State
DOWALD D H 1

Hawaii State
DOWALD D H 4

Kahua Ranch

Hawaii St ate
DOWALD D H 2

Hawaii St a t e
DOWALD D H 3

Hawaii State
DOWALD D H 5

ruthole

Kurti stown

l3 Waikane Gulch

12 Aamakoa Gulch

11 Halawa Gul ch Kohala
Suga r Co

14 Uni on Mill

USGS
No.

2 Mounta i n View

Kah ua Ranch

10 Kurtis t own

11 South Point
Airpor t

16 Hilo

17

18

19 Waiaka Gulch ,
Waimea

20 POhaku l oa,
Hamakua

22 Kohakohau ,
Waimea

23

24

25

26
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9.0 DRILLED WELL
DUG WELL

I
TESTHOLE

I
SHAFT

I
TUNNEL

I
yo SPRING

WELLS. SHAFTS. TunnELS.
SPRinGS. TESTHOLES

10000--

Ka lae

10- --SCALE IN MILE

NORTH

505
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Left: Drilling for perched or
dike-confined water at Pohaku-
loa, Testhole No. 20.

Below: Pumping test at Keei
Well No. 12-4, first of two
drilled wells to supply water
to the South Kona area.

SIalic Chloride WaterUSGS T05thoio Owner Hyd. Dislricl Lalitudo Elo•. Year Doplh Dlam. Water Conlont Dala RemarksNo. Area Lona:itude (Ill Drlllod (Ill (In.) Lovo' (ppm) Location
(fl.)

.5 Gusman Gulch Kohala 81 N Kohala 20 14 25 306 1964 402 5.04- 25-31 OWne r UnusedSug ar Co 155 48 19 6.25
16 Upo1u 20 15 10 293 1964 360 2 .65- 312-1550

155 52 07 2. 82
17 Alaa1ae Gulch 20 15 05 362 1965 450 3.49- 21-25

155 49 37 5.16
Honokane n Koha l a 20 08 33 965 1964 150

Ditch Co 155 43 59

Honokane 12 20 08 25 1031 1964 90
155 43 58

Honokane ' 3 20 08 23 1050 1964 300
155 43 58

Honokane 14 20 07 40 1196 1964 150
155 43 53

Drilling for high-level water in Kohala Mountains near forest reserve.
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marks

led Drilled JTlell Index

USGS
No. Well owner Hyd.

Area District l atitude
lon gitude

Elev.
(fl.)

Year
Drilled

Depth Diam.
(f l.) (i n.)

Static
Water
l evel
(fl.)

Chloride
Content
(ppm)

Water
Temp.
(OF)

Use Data
Location Remarks

Hawi Kohala 81 N Kohala 20 14 34
Sugar Co 155 49 30

500 1898 200 Dry Domes - USGS
t ic

Union
Mill

20 14 30
155 48 35

400 1898 425 Aba n -
doned

Ex indus -
trial

1- 1 Ha l au l a 20 13 22 3438
155 47 05

1948 505 15 7 . 8 26 Dome s -
t i c

US Gov-
ernmen t

S Koha l a 20 02 05 2855
155 39 42

1944 890 Dry Unu s e d Abandone d
1958

Paaui l o Hamakua
Mi ll Co

Hamakua 20 03 55
155 22 52

17 5 1894 12 Aban -
doned

Po table ; e x
l i v e sto ck

Paaui lo
Mi ll

215 . 6 1894 217.1

Kukai au

Hilo
Ai rpo r t

County
Hawaii
BWS

82 S Hilo

20 03 17
155 21 41

20 02 43
155 20 27

19 43 00
155 02 47

244 . 7

59 1944

264. 7

76

12

12

16

1. 7

2.2

179

213

108 Dome s -
t i c

EX domes t i c
s indu s t r ia l

Ex US Navy

7-1 Pe pe e keo Pe pe e ke o
Suga r Co

19 50 34
155 05 45

30 4 1946 328 13 Aban -
don ed

Ex dome s -
t i c ; aban-
don e d 1963

7-2 Wai ak e a Hilo
Ele c t ric
Co , Lt d.

19 42 42
155 03 54

46 . 66 1961 201 16 25 68 Domes - DOWALD
t i c

Hilo
Ai r por t

County
Hawaii
BWS

19 42 53
155 02 55

71 194 4 86 16 108 USGS

8-1

USGS

Unused

I ndus- Owne r
trial

Dome s - DOWALD
ti c

68 .5

66

68

31

6883. 37

7

13 . 12

17

10

16

2 2

12

58

196 1 201

38 . 10 1961

220 192 1 450

206 . 1 1963 306.3

19 42 35
155 00 04

19 43 36
1 55 04 18

19 40 36
155 03 54

19 38 10
155 02 05

Ki ng ' s
Land i ng

8- 2 Hilo

9-A 01 a a Puna
Mil l

Hawn Par- ,t

ad i s e Corp

Hilo
Ele c tric
Co, Ltd

8-3 Panaewa County
Hawaii
BWS

9-8 220 1921 450 12 17 66

9-1 Ku l a n i
Pr i s o n

State
Hawai i

S Hilo 19 31 34 5080
155 17 54

1947 80 Aba n-
doned

Abandone d
3/9 / 66

9-2 Keaau Roya l
Orcha rd Hawn Ma-

c a dami a
Nut Co

Puna 19 39 37
155 00 43

1949 137 8 . 5 60 65 Dome s - DOWALD
tic

426.91 1960

9- 3 Keaau

Keaau
(Or c h i d
Land
Es t a t e )

W H Shi p- •
ma n Ltd

County
Hawaii
BWS

19 38 45
154 59 28

19 33 23
155 00 14

40 1950 60

475

10

12 19

117

73

Aban - OWner
do ned

DOWALD

Ex domes tic

Tes t We l l
H

9-SA Pahoa
Well 2- A

19 29 33
154 57 00

704 .7 1960 754 . 7 12 17. 8 72 Te st We ll
#2

9-58 Pahoa
Well 2-B

Kapo ho 19 30 30
154 52 23

286 . 75 1960 337.15 12 3. 15 338 93 Test Well
#3

9-8

Keauo hana

Waipa -
hoeho e

19 24 53
154 57 20

19 35 35
155 01 17

75 1 .75 1961 801 .9 12

310 .68 1961 361. 48 12

2.94 82

16.18

74

71

Te st Well
! 4

Tes t Well
#5
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USGS
No. Well Owner Hyd.

Area District la titude
longi tude

Elev.
(ft.)

Year
Drilled

Depth Diam.
(ft.) (in.)

SIatic
Water
level
(ft.)

Chloride
Content
(ppm)

Water
Temp.
( 'F) Use

Data
lo cation Remarks

9 - 9 Malama- Hawa i i
ki State

DOWALD

9-10 Pu1ama

83 Puna 19 27 30
154 53 00

19 21 15
155 02 15

274

23 0

1962 31 6

1963 250

13

12

. 56 6200

3.29 295

12 9

78 . 5

Unus e d DOWALD

9-11 Pahoa
Well 1

Hawn 82
Beaches
& Hawn
Parks, Inc

19 29 25
154 56 47

40 2 1964 44 6 10 .59 16 71

9 - 12 Kea au Roya l
Orchard Hawn Ma-

cadamia
Nut Co

19 39 33
155 00 45

94. 70 1964 147 12 7 . 9 192 65 Domes -
ti c

10 Honuapo Hu t c h i n- 83 Kau
Mi l l son Suga r

Co

19 05 30
155 33 00

22 1946 34 3* 25 1870 65 I ndus - USGS
t rial

103 .25 1965 140

1965 12 5

19 65 13010 -1

10-2

10-3

11

Honuapo

South US Army
Point
Ai r por t

19 06 17
15 5 33 01

19 06 1 0
15 5 33 02

19 06 03
155 33 05

18 55 26
155 40 33

85

89

51 1941 63 .5

14

14

14

6

27

27

27

o

520

520

520

560-655

65

65

65

Owner

Dome s - USGS
t ic

Well

Well

Well 3

Unused

1 2

1 2-1

12-2

Kailua

Honau-
nau

Kaha1uu

USGS &
Army

Bishop
Es tate

84 N Kon a

S Kona

N Kona

19 38 00
155 58 05

19 25 47
155 54 22

19 34 49
155 57 52

595

17 5

175

1944 61 5

1956 193

1956 193

520

10 176.67 1190

169 .60 1020

70

Unused DOWALD

Known as
Honaunau

12 - 3 Ka i l ua Hawaii
St a te
DOWALD

19 40 02
15 5 59 07

800 1958 853 16 1.72 347 5 70 .5

12 - 4 Keei County
Hawaii
BloiS

S Kona 19 27 32
155 53 11

744 1958 780 12 2.17 82 -200 67- 72 . 5 Domes -
t i c

833

839

12-5

12 - 6

12 - 7

Ka ha 1uu

Kaupu le - Hualala i 85
hu neve I

Corp

N Kana 19 35 10
155 55 08

19 35 05
155 55 09

19 46 03 1400
155 58 42

1959 878

1959 881

1960 520

12

12

4.34

3 .95

6 . 8

13-18

37 0

68 . 5-7 3

69 - 72

Se rves
hotel

12 - 8 Keei County
(Well B ) Hawaii

BloiS

84 S Kona 19 27 24
155 53 40

737 1963 774 18 2 . 3 99 66

12 - 9 Magoon
Es ta t e

Magoon
Es ta t e
Ltd

19 19 22
15 5 53 12

205 1965 228 10 1500 Stock

12-10 Okoe Hawaii
Sta te
DOWALD

19 09 54
155 53 29

65 0 Not d rilled

13

14

Mahuko na Hawai i
R R Co

Kawaihae Hawa ii
Well 1 St ate

85 N Koha l a 20 11 17
155 54 10

S Koh a 1a 20 0 1 50
155 48 05

25

580

18 81 800

196 1 620 15

0 . 5:!: Salty

3 .3 81

Aban- USGS
cloned
194 0

Domes- DOWALD
t i c

Ex i ndUS-
trial

15 Kawa i ha e
Well 2

20 10 00
155 48 33

392 . 19 15 5 .12 504 79

16 Kawaihae 20 01 47
155 47 13

982 .4 19 63 10 46 10 5 . 24 254 97 Unused

17 Roc ke-
f eller &
Maunakea
Resor t
Hotels

20 00 14
1 55 49 18

188 196 3 218 18 365 77 Irri-
gatio n

*9 dril led ho l e s, 3 11 diame t er , 3 holes open , in 1 5' s q . 20 ' deep p it extend i ng just below sea
l evel . Hol es part l y back f i l led , reducing yie l d , wh i c h was abo ut 2000 ga llons a minu t e.
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Static Chloride Water
Remarks I USGS Hyd. Water

Well Owner District Latitude Ele•. Year Depth Diam. Level Content Temp. Use Data Remarks
I No, Area Longitude Ill ) Drilled (Il) (in.) (Il) (ppm) (OF) Location

2l Poh ak - Hawai i 85 Hamakua 19 45 10 637 5 H62 144 14 Dr y Aban- DOWALD Abandon e d
u 10a State 155 32 49 doned 3/62

DOWALD

Kanae - Hila 82 S Hilo 19 42 28 55 19 6 5 200 20 3 5 68 . 5 Indus- Owne r 3 wells
1ehua Electric 155 03 52 trial
Steam Co, Ltd
Uni t
15 Wells

Uni on Kohala 81 N Kohala 20 14 25 311 1965 411 16 6 .11 48 -73 Irri- Pump ins t
Mi ll U Suga r Co 155 48 22 g a t i on 1966

Keauhou Bishop 84 N Kana 19 33 57 383 1966 418 10 4 . 5 14 00 Golf
Estate 155 57 24 c ou rse

irr i -
gati on

Well U Mauna 85 S Koha l a 20 00 09 300 637 I rri- Be lt
Kea Beach 155 49 03 gation Co l l i ns
Hote l

Well n 85 20 00 34 22 20 Ai r I n h o te l
155 49 38 c ondi- ba seme nt

tioning

d

as
iau

H ed

a-

0,'11
I ed Well Index 147



Selected Well Pumpage Records

PUMPAG£ in Million. of Gill ons

JAN. FEB . MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC, ANN.

Well No. 2·1 - HALAULA

1950 M.u . 55' 812 516 612 578 .04 2" 612
Min. "2 215 ". '" 288 25. ". ".Ave . 452 m '" 382 ... 357 22. 385
Total 8',136 15,732 10,944 10,692 14,M 4 10,008 4 ,248 74 ,304

1951 Max. eaa 21. 350 350 102 '" I ,OSO 1,728 1,728 1,440 68. 288 1,728
Min. ". 72 144 36 90 268 "2 "2 432 '80 180 72 38
Aye. 248 168 218 121 .10 ' 43 ,,. 1,026 1,033 ." 388 ,.. 52.
Tota l 4 ,680 1,008 3,240 2,05 2 11,484 20,808 32,508 28.128 35,136 24, 444 to ,800 '" 175,806

1952 Max . 68. 32' ... 432 SO, 68' 1,332 578 182 ' 20 57. 268 1,332
Min. 108 72 36 36 72 72 12 '" 72 216 ,.. 36 35
Ave . 242 180 2.. '" 323 380 39. 418 ' 08 560 30. 114 326
Total 3,6 36 '" 4,968 8,9i8 8, 084 12,168 9,J08 13,7111 10,548 15,12 0 10,'64 5,lJ40 100,820

19153 Mu . 1,ll6 ' 20 ... ", 158 182 1,044 ' 82 1,116
Min . 1.. 144 216 144 180 12 108 '" 12
Ave, . 38 '" '" '" 411 ees 612 '" 261 '" .68 403 ."Total 11,844 11,1 36 11,991 11,160 16 ,488 16, 380 17,136 13,484 8,424 14,400 20,052 12,492 176,967

1954 Ave. 180 360 402 ... ". 15' ", 100 88 112 ' 48 .., m Well No. 12-5-KAHALUUATotal 5,580 9,7112 12,458 13,75 2 10,800 4,608 4,464 3,095 2,644 5,328 111 ,452 19,980 108,951
1955 Ave . " " 34 0 0 .. " 181 429 342 16' 160

Total 2,B80 1,440 1,044 0 0 2,916 1,530 5,4.18 13,302 10,260 5,184 62, 182

1956 AVl!. 48 0 0 11 " 24. 91 sa COMPOSITE PUMPAGE RECORDSTota l 144 0 0 '24 450 1,704 2,136 11,358
1957 " 161 10' " 300 218 • 0 0 112 WellTotal 3,042 5,022 324 2,520 9,306 8,550 0 0 0 28 ,784
1958 Ave . • 0 0 • 20 s " 11. 143 0 11

,., U •• •• g .. 9·58 JD 12 12·5 134
Total 0 0 0 18. 630 80 2, 214 5,544 4,284 0 12,942

1959 AVl!. 0 0 0 23 280 ", . 11 '" 880 50' '" 1\146 50
82SE'Tota l 0 0 0 ". 8,816 22,914 18,324 23,292 29,412 15,786 n 9 ,088 1941 25

1960 18 ,. 35 123 211 12l '68 ". 898 '" 102 420 1948 " 72'le
Total '" 2,160 1,06 2 3,798 8 ,498 22,410 23,814 22,014 30, 924 24,986 3, 150 1949 15 'l561!14J,246 1950 102 8S'll!

1961 Ave . 150 416 555 46' .26 1,027 898 1,024 12,309 ." ' SO 1,'00 1951 105 800e

To tal 4,212 14,74 2 16, 650 14,346 18,846 31,842 30,888 30,108 381,574 19,404 1l,77 2 231,984 1952 10. 840(>
1953 1 80.

1962 AvE'. " 252 m 31. '" 631 ." as• 1,077 50' '" 438 58. 1954 65 531
Total 2,448 7,056 12,816 9 ,4 14 10.818 18, 1136 27, 128 26,550 32,310 28,062 17,244 13,590 206 ,370 1955 " 866e

1963 Ave. .61 18. m 50 3 40 291 ,.. 18. 181 e46 ,.. 39' 1956 " ' 00'Total 14 ,490 10, 080 13,428 1,494 108 1,188 9 , 198 14,994 23,652 23,580 19,440 13,87& 145,530 1957 " 8.W(>
J964 AVl!. 168 '" 111 0 0 0 0 0 0 0 " 3 1958 18 46 " 5631! ,

1959 15 " 81 740e ,
ToLal 5,220 21,555 3,838 0 0 0 0 0 0 0 30,411 "60 " " " 3 28 I

1965 Ave . • 0 238 268 418 65' 195 811 '" 1,089 ." 582 63' 11161 89 " 50 780e 1 28 ,
Total • • 1,380 6,568 12,980 19 ,858 24,8M 28,242 22,71 8 33 , 138 20, 232 17,424 194, 978

1962 30 " " , 792e 31 "1983· 2 81 " 18 e l ,040e 0 39 "1986 Ave, 381 183 148 398 sea 515 280 38 383 ", 150 339 1964 .. •• , , l,1 83e • " se
Total 11,808 4,!lM 4 ,446 12,348 111,854 17,820 8,678 1,134 11,867 16,470 4,644 113,62 1 1965 " .. 65 10 10 l, 290t! 0 " ..

1987 • " 13 0 rs '" 89' '" 801 916 803 '" '" 1968 ec 15 111 13 11 l ,075e 0 18 113 "Total 0 1,584 414 0 2,340 17,334 27,792 23,99 4 2.,030 30,3 30 24,08 4 18,270 170, 172 1987 801e

Note : Pumpage In millions of ga ll ons . e - Estimated. -m econunoec aune I, 1985 .

Well No. 8-3-PANAEWA (pump efficiency test with booster and deetnoell operating).
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Selected Well Pumping Test Records

Will No. 8·1- KING'S LANDING

3.31 34,73
!1:00am Btart pump. '"10:00 180 3.05 35.05 0.32 ...
10:01 Stop pump.
JO:07:30 0 3.37 :s-t.1S 0.00
10:24 StartP'!l1lp.
IBO it s 2.0, sSoIa OA.lI :OS ns '.e< 'US 0.5 3 ...
11,10 Stop pump.
11:10;40 0 3. 13 'U' 0."11:15 0 U S 'U, 0.24

Top of pump auction .cnen a t - 6.06 ft . e leva tio n.

PUMPING WATER lfYEl
RATE EI"- D' p111In..,' IfLJ lIU

Oceiln Vifi. Dr l1Un&: Co.
Peor cu l iOD(u bl,, · too l) Bucyrus -Erte
Ff'bn.wy 6·Apr ll " , li61.
'l'SI.7 5 ft.
801.90 fl.
12 tc ,
· 50.15 ft .

Oute r dLlmflt",r, 8.5!8 1ll.; Innu cl.b.mfllflr,
8. 1/4 in.j Ihlckneu . 3/8 In.
53.50 fl.
'l46.Slft.

'l80.0J ft .

20.00 U.

.' ttV>Iu'od<.

Lenglb of culJV:
Ll"1Iilb. oI l olldc..I,...:
Dep lh of v u e) pac.k
(rom bottom;

Stu 01.rock u6ed La
Cnnl pack:
[)(optbolp'oul tromtop
cl Jl"ilvel pac.k lolupcl bol",:

Dloptb to lli'at n lt'vf'l : 283.60 It .

LcongLbof alrllnl.'; 303.02 11.
! Inatl on unttrllnll air
gagl' : ::90.4611.

£ Inatioll bott om .11.56 fl .

Btatlc ...aler t.nl abme mal : 3.15 It .

Maxi mum dnwdoW!l: 1,02 ft . a t 3l1gpm.

Rat. of teCOYuJ: e,

5d1n1ty (eblor ldHl: 331-345 ppm.
water tempentur.: 92-'MOF

Well No. g. ) - KEAUOHANA

GENERAL lNFORKATION

ConlraetQr:

Dr illl nc I"qulpment:
Dr UI.l..Dc date:

Groun d e l"",at IOl'l:

Total deplh 01.hole:
51:1:e 01.bo le:

E leva.t1011bottom 01 holeo;

5iu 01 cu1ng:

Ma r ch :18, 1950-J uoe I.
7001 .10 ft .

fl .

l U la .
-ee.oen,
Dlam l!lrr, 8.S In. : le ft(th, 1M fl .
(bo ltom 12 It . pr r lora ted).

IUul. Drlllinl' Co., Earl 1.e4!.
Percuaalon (cable-tool) W'alker -Nee r
\liS- SI.

Janua ry 13, 19B1,

nZ.34 fl .
42MS ft.
is.een,
0.93 ft . at 340 &pm ................
0- 12 ppm.
'JZ-'1'4Op.

Dr1llioi dateo:
Ground .1.ftUOn:
Total dl'ptholwf'U:
51•• ot hole;
[In.I1Oftbottom of well:
Cu l.lll:

PUMPING TEST DATA

Dat e of Jll.Impb'l tea t :

EleTallon unlerUne

Ltongtb of alrU",,:
S;'Ue water ley",l:

Drawdown:

Reco't'ery:

Sa11nJty (chlorJdel):
wa ler I",mpeoratvre :

Well No. WEU 2-A

GENERA L IN FORMATION

Contract.,,:
Dr llllnc C'Cl\llpmen l:

PUMPING TEST DATA (Tf's l No. II
Dale of PUI1lp1n« J unll!27, 1980.
Le D(th 01 aIr Une : 719.n II.
El rn UOliullUor air pce: 707.13 fl.
Dept.b.sta Uc _ Iu trr",l
below C:"I"'1"all" ,.,.: 6DO.01 fl .
E leova l1oQ ataUc waur In,1: 17 .56 no

DItAW· CHLORIDE WUU
DOWN CONTENT UNP.
1ft.) !H_' C'r)

PaeUJc DrUllng ce., Ltd.
H . IO IL
&8 n.

10 In. ; lenglb. 4'l' It . (boUom
Ie IL p!'rf oratH).

J anuar, 23, IMI
3.37 e.
S. T. Nabbatll. Y.lmata ,
Nabb.ala . KAnu hJce , IJ:nad:ll. AulX.;
5. WOlII. Stal e DI'I'la lon d H, drograpbJ';
D. WllUam a , P. SmUb, Pa cUic DrWlnI
ce., Lt d.

G£NERAL INFORMATION

COllLraClor :

[l ",.\loa lop 01 cu1n&::

Tou.J dflpthd_l1:

Cu1nf::

TEST DATA

OUt at pumptng lMt:
Stil le water lnel:

Till;[

PUMP ING TEST DATA (Tnl No. 2)

Date at pum pinc: Jul )' 10-14 , 11100: A. a' 11- 18, H160.
DlaraUon 01 p.un plllJ 185 hra ,
Dc-plbtowal.r lrnh ee8.110 1t.

J..toncth 01 atrllneo : 711. 211 ft,
Eln aUon C'eolforl1nf' aJr
Pa"': 101 .73 ft.
Ell n tl ,.. bott om aJrUne : - 11.58 ft .
AtrllDeo pr..-ur e '1.1 atut d
I. , t; 19.t S pill.
Static wate r 1e-t'el above IllS!: n.80 (L

PUMPING WATER LEVEL DRAW· CHLORIDE WATtRnee ....TE [ In . ..... ' OWN CONTENT TEMP.- 1ft.) 1ft.) 1ft.) ...., I·"
2:20 pm
2:30 Star ' pump.
2:33 ' 00 0.23
1:43 310 0."

'''''' 30' 0."
3:30 30' 0."."'" '" 0."
" :30 '" o.n "5:00 '00 a.1S
5:30 n, 0.23 ".,.. '00 0.23
8: )0 ' 00 0.23 "'l':oo '00 0.33
1;30 '00 0." "8:00 300 o.as "9:00 130 0.23
11:05 I3Z 0.23
9:07 Stop pump - I fflera tor U'OIlbl••

Well No. 9-9- MALAMA·KI

Ma, 23- %7, 11161 .

98-1/8 hra.
148.8I fl.

n.

750.92 fl .

· 1:1. 15 ft .
a.1l4 n.
0.40 ft . a t 311 cpm .
lmmf'cllate .

72-n ppln.
U -nOF.

OcINDVtew DrUU JlIICo.
Pu culIIIlon (cab l• .f;ool) lU!ya t.on.
Bucyrua-E r te 80· L
Dl"cember 21, 25, 1901.
310.68 ft.
361.48 It .

1I-11/ 8 1tl.
50.72 It .

A\llUIII 8- 10, lie l.
24 hr l .

302.88fL

sn. 11 fL
J2 .25 II.
16 .1ll flo

2.1t fL II 380 IPm.
Im me dla t• •

8- 10 ppm .

69-'U° F.

PUWPniG TEST DATA
Date 01 pwn Plnl: tUl:
Duration 01 pumpiOI tnt;
Dfopth lQ water leve l:

Le l\£th 01 alrlJM:
Elevati on ce nl eorUnfi
al r gage :

ElevaU on bollom at rUne:

Stati c waI"'r lenl abovl' ma l:
M.uimum dra wdown:
Ra1.eol. rec<n"I")' :
sa.llntty (chlorldea):

wa l",r tempe ra hlr e :

GENE RAL INl'ORJolAT10N

Contractor:

DrUllng equl pm"ot:

Dr Ullng dat e :

GrOUtJdelennon:
Total dl"ptb ol wU:
Slu m holfl:

!:leovaUon bot tom 01w. lI:

PUMPING T!:ST DATA

Oate 01 pumpll\l 1e'11:
DuratIon 01 pumpillf tut:
Deptbto_t.r1.lrrl l:
J..e.ogth01 &J.r11De:

ELPY&l1on cenr.erUne
alrpge:
EI"",atton bottom alrl1tM;

Sta tic ' '';IIt'r tn.labat'e mal:
I.Ux1 mIUD drawaown:
Rat . 01 r eoc ha.rl l :

water temprralurl

Well No. 9-8- WAIPAHDEHDE

Red Ar row sub_nlblfl punp.
Aahcroll O-SOpit. 0. 1 lb. aubdl.u;lou .

4 In. compound nifler .

W1llIam ChuA, WUllam Thompeon,
Mi.ke Victor. EdmUlld Hl;lIw, Bw.r d at
Wat el"Bupp lJ; G",or,I" Kr aml!'r . E. K",rwtn,
E . Ker win, Ma ul Dr llU ng Co.; Sam Wong,
Slal e Dlvl a! on at Hydr osraphy.

0...62 n. at 314 IPm

2-0 ppm.
68. 740y .

Pr eaa ur e pge:
Pump dladlarJ. rnt!t er :

Wl.tC! t lempentur e :

J.t.u:1m llm dra. down:
Ra te 01 te em ... , :
Sa1W.ty (ehiorldu):

BlUt p.lmp.

." 2.72 S5.38 ...iss .." o.n
'" 2.tIl 0.\12 ..0

'" 2.24 1. 13... 2. 18 3UI" 1,21 " 0m '.00 38. 10 1,37

'" 1.92 38.18 1.015 '"

Rfiklce pumplng ral e .

'0 2." 38.08 U S.. 2.0S :US.01 1.34
R'duce pumP1lll ",ht .

" :2.03 38 .0'1 1."" :1.05 S6.05 1. 32

' .8'l I."
Sluppump.

0 "IS 1.22
0 2.2 1 1. 10• 2.21 L UI
0 2.2 1 1.10

Slop pump.

o 2. 14 SUO 1.13
o 2.14 3U O 1,23
o 2.14 3U ll 1.23
o 1. 14 SU 8 1.23
o 1. 14 US
pvmp &lid -.et lop 01 ac rt'fl, a l +1.00 IL e1fl'aUoa.

SlUt pump.

140 1.88 36.22 1.49 M4
140 1,81 S8.23 1.!iO

pwnptnc rate bJ lur nlnc dladlarl:. TalY• •
91 1.91 3B.14 1,41
80 1.75 3B.n 1.44 680

R.l.1ae pump aM Nt lOp 01 IlUcUorlaaffQ at -2.011 ft . elnaUOa.
o S.05 0.S2

Reduce pump1ne ra te .
35 2.09 :lB.OI 1.28

2.M SB.Ol l.J8
RI-du.ce pumplnc ra te .

e Z.Oi 36.01 1.28
2. 11 35. t9 1,28

0.5 2.13 1.24
2.13 l .a.. l560

lUll' pump aDd "'" top 01w ctioD acrNa at +1,80 fl . el.tonUon.
'l' 2. 1$ 1.22

2.15 35.15 l .a2
2. 15 35.95 1.22

(}pt>n diAcbaru ..al •• WIder Ill:Id lown pump to or lgt.nal
PQ8IUun • lop 01 IlUcUOQac rHft al -6.08 fL eln'aUon.

'"

4:01)
U J
4:15
4:11
4:21
4:25
4:13

4:33
4:U
4:38
4:44
4:45

It:so
11:31
11:35
U:05pm
12:30
1:00
1:30
Z:I)O
2:30

UO
2:40:30
2:41:10
2:43
2:44
2:411

2:51

2:S$
' 005
3:11
J:}g
3m

3:30

3:34
3:n
3:48
3:47
3:48

Dc..n Vteow Dr 1l11", Co.
Walker NH r WS· J l peoccuaalon 1"11:.
Jww 10· Aucu al 5, leeo.
42l1.91flo

4'15.00n.
11.J!2ln.

Well No. 9-6_ KAPOHO

Well No. 8-4_ KEAAU (ORCHID LAND ESTATEI

Cf:NtRAL INFORMATION

COntraclo r :

Dri.UI'll f'q ulpmt' nl:
Drtll ine <kleo:

GrOl.llldeolent1ocl abaY1!

T<lQI r»pthol W\'11:
5IUom hQlI":
CUIIlC:

GENERAL lNFORMATION
Contrac to r :

DrU1ln« fOQulpmeont:

Dr l1llJlC dille :

GroundellOuUI)C'I :

Tot&!dcoplh ol_U:

5 iu ollaole :

E I. va UI)II bo ttom 01 ...11:

PUMPf.NG TEST DATA

DIll '" ol pum pt llll: lea l:
nf pumping 1..1:

Ocean Vie ....Dt'lIIlnc Co .

Percu ll ioo lcabw tool) walkf' r N_r
WS31; K"" ll ooe

8f'plembel" II, liOO ·December 22, UOO.
288.15 (I .

m .15h.
U.3/4 10.
- 50.40 fl .

Janu.arJZ'l' -SO,IDB I

70hn.

GEN ERA L lNrORMAT ION

Contractor :
Drt111ng equipment:
DrUUng cRte ;
Ground ell!!'YaUon:
Tot&I depth 01 well :
Size 01 00'- :

Ca.tns:

Pt1Jd.PING TEST DAT A

Date 01 pumpine telt:
Sa ti c Won".,IflYfI.abo ... rnaJ;
Dra.down:

Ocn n View Dr l1llnR Co., Lt d.
22· W pf'reu ..loo rll.

AU(Il ll t 30, 1082 (comph' Uon).
214 It . above Inll i.

318 1L
131n .
()uttordaml"t",r,a.S/lln. ; It'ngth , 3111ft .

n . pttrloral l'd) .

kpteomber 8-1 . 11162.
.0.56 to +0.86 fl.
0 .07 ft. al 100 , pm; 0.30 II. al 380 Ipm;
O.76ft.aIUORpm.
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W,II No.9-10 - PULAMA

Sd lnlty.(chlorld esl : 5,400 .7.000 VVm.
wuer temper ature : 129°F .

Peuonnll'l: .[),an DaV!I . U.s. GI'QIOlJ"lc;lj Sur vey:
SUn ley Shin. Sam Wong. Sia lt'
D;.vlsll;lfl01Waler and Land Dev,

PUMPING WATER LfYEL DRAW· CHLORIDE WATER
TIME RATE EI... Dlpth DOWN CONTENT TEMP.

IN' lNl 'N' (pp"' l I ' fl

St'pl l.'n1bcr 6. 1962
10:50 am Sta rt pump.
10:52 7,240 12'l. 50
10:57 130

D!:crl'ase engine spee d.
11:03 106 5,690 128.25
11:15 " 5.530 129.00

AdJusl motor .
11:23 .. 5,690 129.50
11:45 106 5.690 129.15
12:00 N 128 5.900 129.fiO
12:30 pm 101 6,180 129.75
1:00 .0 5,310 130.50

Incr t'al l' engine spee d.
1:10 "'1:30 '28 0 5.690 129.50
Z:OO '" 0 5,810 129.50
2:30 120 0.05 5,180 130.00
3:00 80 0.05 5.810 130.00

Ine.n an englne , peed.

3:15 '08
3:30 101 D.D7 5.880 129.110
4:00 110 0.11 8,0 20 129.50

4:03 Incnaaeenglne,pI'M..
4:05 . 350 0. 16
4:15 .10 0.16 8,830 129.25
5:00 380 0.18 8.590 129.00
5:20 0.2 3 129.00
5:30 ' 70 0.23 8,670 129.00
6:00 380 0.23 6,870 129.00
7:00 '" 0.23 6,590 129.00
8:00 sse 0.23 8,&90 129.00
9:00 m 0.23 6.750 129.00
10:00 380 0.23 8,610 129.00
11:00 380 0.30 6,830 129.00
12:00 " 380 0.30 6,830 129.00

Seplember1, 1982
1:00 am . 00 0.42 8,910 128.50
2:00 '30 0.53 7,000 128.15
3:00 ... 0.60 6,910 128.15
4;00 . 80 0.65 6,910 128.75
5:00 . 80 0.78 6,910 128.50
.<><1 .30 0.69 8,830 128.60
7:00 . 80 0.65 8,150 128.50
8:00 ' 80 0.60 6.610 128.50
9:00 . 80 0.81 8,5110 1lt7.50
10:00 ... 0.30 8.670 121.25
10;08 Slop pump.

RecO'fery
10:08 :30 0.18
10:09:00 0. 18
10:09:30 0.18
10:10:00 0.18

0.18
10;11:00 0.18
10:11:30 0.16
10:12:00 0.18
10:12:30 0. 18
10:13 :00 0.18

GENERAL INFORMATION

Total depth ot well:
81ze of hole:
Call1l1i:

WAT£R LEVEL
Elevati on cente r lLlr

PUMPING DRAW· CHLORIDE WATER prPBl ure I ...e: 404.16n.
TIME RATE DOWN CONTENT TEMP.

<u" te, lN' lN' (ppml ,'n Deplh etaue wale r level
393.57 ft. (Elevation , la Ue. _ ler l" e1.:t.. low centl!r lLlr gage :
10.69 ft . Reading baaed on tiNtI

2:20 pu . .. 0.34 28. " 01wa iN leve l at end of tnt. No n adint:
2:50 .. 0.34 28• " Wten before pimping bt'caule of faulty
3:20 .. 0. 44 '88 " air gage.
3:50 .. 0.34 28' " Pump : Rlfht anga. dr tve Wlnlr oa th lurb lne p.amp
4:20 .. 0.44 '" " Ser . No.
4:50 .. 0.48 '" " PDwer : Rockfor d gasoline power take-oil see ,5:20 .. 0.46 '88 " No. 276573, Mode l

Opell ct1sdlarge valve wide r to pump 100 gpm.
Pr tlsure gage : Aahcroft 30 psi gage.

5:40 88 0.34 '88 " MeuuNd with &-Inch BparUnc meier .6:40 .. 0.46 ,,, " Pump discharge:
7 :40 .. 0.46 '" " Pl'uonnel: Georg e Hacke r , Ha wat b..D
8:40 '02 0.46 ,.. " Ben Sara IJln, ReglnaJd 8 0, Mu: Bmllh .
9:40 '02 "'. " OUver Smith , Ocean Vie ....Dr l11ln( Co.,
10:40 101 0.76 '" " Lt d. ; B1ll Mata:ubua, na wall CDUIIl1'
11:40 88 0.85 ,.. " Boud of Water Suppl)' ; Manabu Tq ornorl,

Sta te DlVIBton 01Wate r " Land On .
December' 4. 1983
12:40 am .. 0.99 "'. 79
1:40 .. U 9 sse " PUMPING WATER L£VEL DRAW- CHLORIDE • •ru
2:40 '02 0.92 30' 79 "., ItATE EIe, . 0. ... DOWN CONTENT "'".3:40 101 0.71 3D, 78 ...., 'Nl lNl "" lpp llli l '.
4:40 88 0.51 asa 79
5:40 100 0.34 30' 79
6:40 100 0.11 30' 79 May 5, 1964
7:40 07 30' " 8:25am (No'laUc water le'e l readln&:. DrUlu ' ll8:40 100 30' " air pr ea lure Pie not operating .)9:40 .. '01 "10:40 100 '07 " 8:30 Sla.rt pump.
12:00 N " '07 " 8:35 '"12:05plIl Adjusl di8charge valv e to p..trnp 50 gpm. 8:45 ,3D

12:15 . " '07 " 9:15 340

1:00 .. 0 3D7 79 9:30 340

2:00 .. 0.11 ... " 10:30 Vlatf'r aamp le t2ken by Dept. of Hea lth. 18
3:00 3D 0.30 28' " 10:45 Alh u o(t lLlr pr es.ure pge Inltalled.
4:00 .. 0.42 '" ".. D." '" 79 10:46 , 3D (A.tsum,d etaue wate r levl'l baaed on
6:00 3D D." ... " at end of tell.)
7:00 so 0.37 '" " 10:48 aso 1.276:00 .. 0.3'1 '" " 11:00 350 1.27 "8<><1 .. 0.44 ss " 1l :30 350 1.27 18 11
10:00 .. 0.48 28' " 12:00 N ,3D ' ,27 10 11
11:00 .. 0.57 "" " 1:00 pm ", ' ,27 10 11
12;00 M .. 0.61 '" " 2:00 35' ' .27 17 11

December 5. 1963 2:29 ,.. ' .27

1:00 am .. 0,80 '" " 2:30 Stop pump.

2:00 .. 0.83 ,.. " Ree.o, er y tfolt•
3:00 47 0.80 ,.. " 2:30:30 0. 12
4:00 .. 0.'f1 as, 79 2:31 0.12
5:00 3D 0.1l5 ..a " 2:31:30 0.12
8:00 .. 0.34 as " 2:32 0. 12
1:00 .. 0.14 "'. " 2:33 0. 12
8:00 .. 0.00 asa " 2:35 0.12
11:00 .. ,.. " 2:40 0.12
10:00 ' 8 ... "1) :00 .. ..8 " 2:41 St::Iort pump•
12:oo N .. "'. " 2;42 ,3D ' .271:30pm .. "'. " 2:4:1 '" 1,27 11
3;00 .. 0.11 ... " 3:00 '" 1.27 11
4:30 .. 0.34 "13 " 4 :00 ,.. 1.27 10 11
6:00 .. 0.44 "'. " 5:00 ,.. 1.27
7:30 3D 0.39 '" 79 6:00 350 1.27 10
9:00 .. 0.31 '" " 9:00 350 ' .27 17
10:30 .. 0.37 298 79 12:oo M ,.. 1.27 18
12;oo_M .. 0.44 29. "
Dt!cembt' r 6 . 1963 May 8. li84

1:30 am 47 0. 60 '" " :1:00am , 3D ).27 17
B:oo , 3D 1.27 10

3:00 .. 0.611 29' 79 9:00 ,.. ) .21 17 11
4 ;30 .. 0. 157 28' " 10:00 , 3D 1.27
II:DO .. 0.37 '" " 11:00 , 3D 1,27
6:55 •• 0.25 ' 88 7. U :OON , 3D 1.27 10 11
7;00 Open d18charge n lve wide r to pump 100 gpm. 12:05 pm Stop pump.
1:05 100 0.25 12:08 0 0.12
7:30 100 0.111 "'. " 12:08:30 0 0.12
8:00 100 0.07 "'8 " 13:07 0 0.12
8;30 100 298 " 12:07:30 0 0.12
9:00 100 "" " 11:08 0 0.13
9:30 100 '03 " 12:09 0 0.12
9:55 88 3D7 " 13:10 0 0.12
10:00 Incr eue llngtnll l pee d and adJul t d1lchargl" valve . 12:11 0 0.11

300 78.5 12:14 0 0.12
10:05 12:1!I 0 0.12
10:20 '" '07 78.6
10:35 '00 m 78.5 12:UI Sla.rt pump.
10:5S ' 00 ... -78 .5 12:18::10 .,. ' .29

InCrllaae ' lli ine lipped and adjllit d!l charge valve . 12:17 .,. ).13

30' '" 12:16 ... I.n
)1 :10 U :20 .,. 1.13 18
11;30 '18 ". 78.5 12:21 .,. 1.73

' 10 34' 78.S 12:28 ... 1.13 18
lncr ealle el1iloe .peed. Rl'tll ce pumpa.ge.

)2: IOpm ,.. '" 78.S 12:21 '" D.58
12:20 '50 0.00 34' 78.S 12::19 '" 0.56
12:30 no 0.02 '" 12:30 ", 0.56 18
12:45 ... 0.00 34' 78.& 12::15 '" 0.S8
1:00 ... 0.07 '40 78.5 12:45 '" 0.58
1:02 Stop pump. 1:00 '" 0.58 17

0
2:00 240 0.51 111:02:30 3:00 240 0.58 18

1:03 0 6:00 ,.. 0,58 18
1:03:30 0 9:00 ,.. 0.51 18
1:04 0 12:00 M ,.. 0.68 18
1:04:30 0
1:05 0 Ma, 7. 1984
1:06 0

240 0.151 I"1:07 0 3:00 am
1:08 0 8;00 240 0. 111 18
1:09 0 8:00 ,3D 0.58 18
1:10 0 8:50 Stop pump.
1:12 0
1:15 0 ..t.
1:20 0 8:50;30 0. 11

8:IU 0.11
8:5 l ;30 0.11
8:&2 0.11

Well No. B·lI - PAHOA WEU 1 8:53 0.11
8:54 0.11

GENERAL JNFORMATION
8:56 0.11
8:56 0

Contraclor : Ocra n Vle lVDrllU ng Co. , Li d. 9:00 0
&:05 0

Ground ..ll'vat lon: 402ft .• mil . 9;10 0
Tota.l tIopth of well : 448Jt . 9:20 0

CllIt nc : Dlamele r . 8 111. ; le fli lh. U 6 1t.
9:30 0
9:40 0

(botlom 2011. per rOrall"d). 9:50 0

PUMPlNG TEST DATA
[)all' or pumpl", tesl : May 5-7. 1964.

Lf'nj(th of a irline: 4:1187 (1

W"TER
TEMP.,."

CHLORIDE
CONTENT
(ppm)

DRAW-
DOWN
INl

(. laUe)

0.0 '" "0." 278 "0.11 ". "0.18 "13 "0.20 '" "0.l5 '" "

Samson and Zer be.
Ducyt1.lSErte 6O-L perc uu lon rig .
December 6. 1963 (comph' t1onl .

230 tt., ma l.
250n.
12 In.
Oulpr dlImeter . 8 In.: lel1ltth. 151.4 n.
[bot lom 2).7 ft . perfor aled ).

December 3-8 , 1983.
.....ell turb ine , 3:4 rall o gea r drl 'e,

23. lItage bowl lI..mbl)'. 185 H.P.
dlelel ' lIJlne
Aahcr olt 0-30 pill.
4 In. Here ey-Sparltng flowmete r .
243 ft .

· U .U n., maL
3.41 Il'e t , mal , on Decembe r 3. 1983.
!l0 I l'm With no drawdown .
293·298 ppm , at 60 1W1tI.

329.000 Kallona .
Bam WOOC , BobStarot , Sta ll"D1, la lonor'NIte r and Land Dev. ; St,,, Bo.....ln.
U.S. Geo logical Surve y,

WATER lEVEL
EI, y. D. pth
Iftl lftl

PUMPING
RATE
ftpm J

Conlra clor :
Dr UUng equipment:
Dr illi ng Blle :
Groun d ea.vatlon:

Pr ellur e i&lte :
W;lt..r met l"r :
Air line length :
Alrllnl' bot tom:

,,-aler 1evlIl:

Chlllr lck> content :
W::I,t..r Ittmpe r Uurfo:
Tota l ptlmp:lKl":
Pl!ul'lnnel :

TIME

PUMPING TEST DATA
DQlll 01 pumping tut:
Tul pump:

OcoCt'nllle r3. 1963
1l :15 am
II ;25 Slu t pump_
11:35 50
11;50 49
10l:20 pnl 49

48
1:20 48
1:50 48

15D WATER SUPPLY



Well No. 9-12- KEAAU ORCHARD

CENERAL INf ORMATIO N
TIME

WATER LEVEL
Elew. Depth"
(I l) eu

Tota l dfopthaJ lIe ll:

Ca.!llsJidiameter :

615ft.

61n .

nae crrnec: August 1964.
Ground ('leYaHon abovl!" ma l : 94. 70 It . lpum p block).

ToLill c1eplh01 well: l ofo7 fl.
CUIIlg ; Inner diameter, 12 In. : length, ft.

(uncased hole be lo....).

Pl1MPISGTF:ST DATA (TCILI No . II
Dille of pumpIng tE's t : January 5, 1965

Equlpm..nt : Electr t c -p:;Iwe red Fa lr banks .M or se
pumpj etecu-re .lIoundlng prM l"j
ermee pla te .
T .W. Vor le ld, 5.;l, msOl:1 a nd Ze rbe Dr lWng
Co. j S.P. 9 0wll"l, U.S. Geo logtca l Surv ey.

-"192 ppm as tll1B ll"d by at Hea ith .
' "Flnal que s tlonabl e j
elec trtc probt! not work1rll prope r ly.

m

1.9 1 429
1.8' 467..,
2. 1 454
2.39 5G1
2.29 496
2.2:9
1.79 550
2.79

sas
I .G9 542
2.49 492

2.19 43 3
m

2.59 430
2.19 423
1.79 402...
1.89 417
1.49

WATER CHLORIDE
LEVEL CONTENT
(Ill Ip, ,,,)

480

445 71
44.

-440 70
420
430
420 70
430

...«.
m...
m
m
425

'"42S
m
430

..0

'"450 72
m
44 5 72...

420
425
425

'"

...

430

m
430
430
m
« 0

440

'"

« 0
«0

«....« ."0«.
460

CHLORIDE WATER
CONTENT TEMP.
In") t· !')

DATE

DRAW·
DOWN
' ''J

1953 Mar. IS
Aug. 26
Oec.1D

1954 Aug . 28
OPe. 11

1955 J une 1
Sept. 21
Dec. 14

1958 J une 6
J ul , 31
oe r. 11
Dec. 13

1957 F l!b. 6
Apr . 3
May 23
J u ly 24
Sl!pl.25

1958 MilY 1
11

J u ly 27
Dec. J7

Feb ruary 26-29 , 1948

1.62
1.77
2.52

1,62

2.02

411

'"410

'"srt
.63
eas
428
428
438
«'
433...
.08
'29430
421

WATERLEVEL
EIIV, ntplb
4ft-I lit.!

2.02

WATER CHLORIDE
LEVEL CONTENT
l it. ) (ppm)

...
s.e

Sla r l pum p.

2.7 1.92
3.3 2.02

Stop pump.
Sta rt pump...,
3.0
3.0
3.3
3.3
3.3

PUMPING
RATE
'p"

Increase e ngin e spee d.

Incre as e eng1J1espeed,

10.0 1.52
10.0
8.6 1.62

Stop pump.

S!llrt pump .

It 7 1.42......
' .7...
10.0 1.62
10.3 1.52

Stop pump.

dtart pump.

7.'
tocreaee etlime . ed.
18.7 1.87
18.7
28.7
18.718.'
28.7
28.7
18.7
18.7
18.7
18 .7 1.42
18 ,7 J.37

Sto p pump.

Sta r t pump; mCJ'salll e ril ine Ilpeed.
27.2
2S
2S
2S
25 1.52
27.2

Stop pump.

Sta.r t pump .

2S
25
2S
25
2S
25 1.72
2S
2S

Slop Pi mp.

Start pump .

2S
),77

2S
25 1.71
28
23

DATE

Fe bruary 211, 19411

8:00am

WATER DATA

1944 Aug. 5
28

Mar . 24
Nov. 19

May 16
J une 14

1947 June 14 1.58
Dec . 13 2 .41

1948 J une" 1.22
o-e. 17 2.4 2

1949 Jun e 24 1.32
Aug. I' 2.52
Dec . 17 2.5 2

1950 J uly 9
Nov. 29 2.62

1951 Mar . 23 2. 12
Dee. 5 2.52

Feb. 22 2,42

PUMPlNG TEST DATA

Dille' of pumping test:

8:15

9:00

9:&7

10:30

11:05
11:45
13;05 pm
1:00
1:30

1:47
1:57

2:09

2:13
2:30
3:00
3:24

3:34

3:SS

4:30
5;00
5:37
' :54
6:01
6 :03

nM'

February 27, 191.
f': 25 am
8: 34
9:15

9:20

9:4 '
10 :00
10:30
U :OO
11::10
11:55

pm
1:00
1:35
2:00
2:30
3:00
3:15

3: 20
3:30
4:00
4:30
5:00

5:30

6:40

6:00
6:30
7 :00
7: 30
8:00
8 :111
8 :30
9 :00

9: 15

9:19
9:30
10:00
10:30
11:00
11:30
12:00 M

Febr lJllry 28 , 1918

12:06 am 1.77
12:30
12:52 25

)2 :58 Stop pump.

1:001 Sta rt pump.

1:17 1.82

"
120
90
90
180
lIO
240
240
330
390
390

90
90
' 06
106
106
191
240
m
'40
' 40
'40,,,

WATER
TEMP.
t-n

200
rse
'50
300
350
.00
.00
.50
' 50.50

,..
"0n e
m
m
m
400
m'00
' 00
400
..0

19'
180
180
180
"0"0"0

CHLORIDE
CONTENT
lp,m )

60
7S

"' 48
178
213,8<
214
366
350

BO
7S

""",8<".<91
200
19'
212
312

6.9 87.8 4
7.4 87 .29
7.6 117 .14
7.6 87 .07

87. 19
7.5 8' . 18
7.5 87.19

7. 2

DRAW·
DOWN
''l

Augus t 8, 19811.

Augus t 9-1 8, 1966.

Lab. cIelermlnallOnil titr a te d by P .M.
Ok:lmolo, Roya l Hawai ian Macadamia
Nut Co.; fie ld dete r mi natio n, by D.A .
Davis . us ing ga ch drop bot tle,

Dr a llQoWlltests conduclf!d by Kenneth
Fu Jlylllma, wHh a lr li ne wal er leve l
checlt f!d pr ior 10 s tarling the pump.
Pum p the n .tar led and ru n lor 15 min.
a nd fi rlt dra " doWDand A li nity
tak en. SaHn lty ml!alu.r l d by tllraUng
wlth .llih' er nitrate .

It . be low lop 01 wen .

znee.
301tPm .

Wgr. (at start)
60 ItT. (at pnd).

MulU l1.

SAUNITYlppml
Fjeld

HICI CI NaCI

Apr il 13- Ma , 2, 1941.

63.5 fl .

6m.; 21.5 fl.

Augu s t 1940-Augu l'lt 1944

•• ma l.

Well No. 12 - KAILUA

o 100
10 124.
20 lU I
30 248

296
41 356
41 3004
51 452
55 6001
59 580

o 132
10 124
20 140
23 152
'" 136
30 272
35 312
41 316
47 332
!II 328
55 3S2

WATER LEVEL
Ellv. Ol pth
Itll (ttJ

86.96
1111 .9 6
86.96
BU 6
86 .96
66.96
116 :96
86.9 6

Augus t 9. 1966

1:00 pm
2;35
3:35

Augus t 10 , 1986

8;30 am
10;40
1:15 pm

Augusl 11, 19 1111

9: 1'am

Well No. 11- SOUTH POINT AIRPORT

BII:
PTH ----,-,-.,.-= ='-"'=--=c-.,.-- -

Ground Waler
Swi lCI Tlbl e

PUMPlHG
RATE'
Clpml

Pe r ll/Jlnnt'lu d method:

TIME

DATA

Date pump pull ed:

Dille I)( samllilngs:

Per sonnet and method:

Augu.lI19 , 1966

1:23 pm liB
1:32 98
1:42 108
1:47 US

123
2;00 129
2:lJ"1 135
2:16 139
2:23 143
2:30 147"

Augus t 10 , 1966

pm 88
1:45 98
1:50 108
1:63 I ))
2:00 114
2:05 118
2:10 123
2:14 129
2: 19 135
2:24 139
2:30 143
2:36 141"

1:39

2;10
2:25
2:40
2:55
3:25

August 15, 1966

88 0 128 77
9:21 98 10 120 73
9 :2S 108 20 120 73
9:32 III 23 116 70
9:38 11-4 26 132 80
9: 40f0 118 30 164 99
9;SI 123 35 188 114
9:58 129 41 176 112
10:06 130.5" 12 208 126

AUlus t 18, 1966
11:14 am 88 0 136 82
11:19 88 10 132 110
11:3J 108 20 128 77
11:38 111 23 128 77
11:45 114 26 124 75
11:52 118 30 172 104
12:00 N 123 192 112
12:16 pm U8 " 40 208 126

PUMPING TEST DATA (Tee t No. 2)

Date of pum ping te l t : Augu.llt 23. 1966

TIME

"Be low top or steel r ing in concre te base.

'PUMPING TEST DATA

Wa tl!rlevl!l:

Pumpilli dura tion :
Pum ping ra te :
saUnlly (NaC I):

GE NERAL INFORMATi ON

Dr ill er :
Date drl1lpd:

Tota l dep th or wl"l1:

Cas l/1i:

GENERAL INFORMATiON

Oate dr llled;

Gro undl' lflvall on:

ee
"

"

es

"

WATER
TEMP.,'.

"

65..
202

207

' 87

' 72

182
182

187

170

111

CHLORJOE
CONTEHT
{ppm)

265
2S5

'"'"m
265
250
m
m24.

0.06
0."
0.08
0."0."0."

DRAW-
DOWN
' ''J

0.16

0.1 2
0. 18
0.18
0. 19
0.18

0. 22
0.22
0. 24
0. 30
0.33
0.33
0.33
0.33
0 .33

c.n
0.12
0.13

0.17

0.20

0.18

0.23
0.28
0.3 1

m
'"400
. 00
400
m...
'00
'00
' 00

Sams oo and zerbe.

J uly I S, 1966

Sam pling and sal1 n1ty by D.A. Da'l'I, and
W.J . Hull, W1ingRach dro p bott le j
pumping MIl 1J1lermlUent to -.ate
thr ough prelllure s torage la nk.

T oo .lImaJ l 10 ee tec t wlth glge on a lr l1ne .

SALINITY(ppm}

CI

Augus t 1966

Measur emenll by D.A . Davis and
W.J . Hull , IIlth wetted tape,

Appr oximatflly 94.70 II ., bued on splrU
l... by Bowlp.lIud Vor lel d,

1005

WATER UVEL
Eln.
(fl.l IFtI

" I sample taken (or
ana lys ts . (See

anilly llcal r("sllllsby
Honol ulu BWS. 1

10;22 am Sta rt pum v

10:24
10 :29

10:39
10:39
10:60
Jl :OO
Jl :IO
Jl:23
Jl :34"

PUMPING
RATE
ll pm)

Stop pump.

Reduce ra Il".

8.05
8. 02

297 8.03
8. 02

297 8.02
297 8 .02

Adjus t ra i l".

500 7.99
500 7.99
500 7.98

Adjust r ate .

635 7.89
!HO 7 .89
640 7.87
640 7.81
640 7.78
1143 7.78
645 7.78

7.78
645 ' .78

AdJu.lI1 r ate .

7.88 u
502 '.83""

7.8 0u

510ppo.lmp.

o 7.93 u

Rale .llvarylngj adJ us Une valv e .

7.99
7.93
7 .93
7 .92
7.93

7.91

8. 11
8. 11

Stop pump.

Adjust r a le

C,,"lra ctor ;

.\hltu!Je ol lopo! r inK In
t oncre le base :

TIME

10:15:15

10:16

Jill1uary 5,1955

1;4hm 8. 12
9:40 8.1 5

9:49 Start pump 10 clu J! well .
9:53 630 7.99

9:59 Slop pump.
10:15 0 8. 11

SLarl pump at max1mum ra te .

10:11
10:18;30
10:19:30
10:20
10:20:30
10:21

10:23
10;25

U::re
111;26:30

10:2'1
10:21:30
10:28
10:36
10:U
10:59

10:59:30

11:00
11:15
11:31

11:31:30
11;35
12:00 N
12:30prn
1:00
1:30
2:00
2:30
3:00
3:25

3:31

3:32
3:34
3:50

3:59

4:00

PUMPING_SALINITY DATA

Date 01 sa mpling :

Per aollM I and me thod:

Drawdown:

TIME

W.\l [!'l Lf:V[L DATA

Dalt W OOllcr vall oo.s:

Per sOrlllt'1 and mPl.hod :
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29, 1948

12:04 am 27.2
1:00 27. 2

1:43 Stop pump.
1:47 Stutpump.

2:00 27.2
3:00 27. 2
4:00 27.2
5:00 27.2
5:11 Stop pump.
5:13
6:05

December 18, 1958

WAm
TEll'
"0

CHLORIDE
CONTENT
lpp.. l

DRa.W·
DOWN

0.48

8 .08

1,16
3.23
• •82

3.00

0.92
0.92
0.9 2
0.92
0.93
0.92
0.92

2.77
2.64
2.64
2.64
2. 31
2.64

0.92 -9.01 ft. at 100- 360 i pm.
4 -9 ppm .

Lou 8 . Hf'ra chlt"r . Raym ond Cblln, J amu
Yoshimot o. Sam Wong, Well nrurer e.

WATER LEVEL
Eln. Dt pth
110 110

102
'00
100
98

"""
180
m
176
176

'"176

PUMPING
RATE",.,

RE'gula lE' dis charge valv e .
100
200
250

Fu ll r e cover y wllhin a min ute .
Sta rt pump,

'"Stop pump.
Starlpump...
Regu bite valve 10 r educe U'll.' ra te ,

Open val ve Wider .
200

TIME

Per llonne l:

Dr awdown:

Salinity (c blo r ldrosl:

2:10
2:15

2:17

2:25

2:29

2:33
2:40
2:42

2:45
2:. 7
3:03
3:15
3:30
3;49
4:00
5:00

5:02
5:05
5:20
5:30
5:45
6:00
6:30
8:r.5

11:00
11:10 Sta r l pump.

11:11 250 11 .93
11:15 7. 39
11:22 260 7.39
11:25 260 4.62
11:30
11:39 4.82

11:40 Regulate d1l1chllrge valve.
11:41 285 5.18
11:41 6.24
11:S0 280 6.24
11:52 280 6.24
12:00 N 295 6.24
1:45 pm 300 8.47
2:01 Slop pump.
2:02

May 22. 1959
9:25am Sta rl pump .
9:3 0

9 :35 Electric s .. nch tr ip6; pump etcpe ,
10 :01 Start pump,

10:30 Air gage not ope ratIng j alr lin e plllgged up.

10:40 Stop pump to lUI til e a ir li ne.
10:54

lruU...U wate r me ter 10 measur e th e disc harge.

81
81

WATER
TEMP.
C"
72.5
72.5
72.5
72.5
72.5
72.5
12.5

sa
81

81
81
87
81
87
818;
68
sa

sa
sa
sa
sa
"sa
68
sa
sa

69.5....
"..
6'
68
68
69

87
87
87

"

67
81..

'"rasrae
' 50
160
res
100

160
100

'"126
160
160
us
rae
125

'"'"125
125
125
125
100
ras
125

160
100

res

'"'25
126

'"rae
ias

"100

100
82

"

"100
100
100
sa
100

CHLORIDE
CONTENT
Ip.m l

DRAW·
DOWN

WATER LEVEL
Eltv. Depth
ttL) (ILl

J.48
1.48
1,64
1,60

PUMPING
RATE",.,

15 1.71
75 1.83
15 1.83
74 1.83
13 1.83
68 1.83
12 1.71
13 1.83
73 1.83

End 01 75 gpm lea t. Pump widE! open.

100 1.71
100 1.71
100 1.71

28 2.29
28 2.29
28 2.29
28 2.29
27 2.29
27 2.29
26 2.29

End 01 25 gpm le s t . Rate adjust ed to SOgpm.
54 2.06
54 1.83
53 2.06
53 2.06
51 2.06
50 2.06
49 2.06
49 2.06
47 1.83

End 01 SOgpm tellt. Rate adjll8 led 10 7S gpm .

100 1.11
100 1.1 1
100 1.71
100 1,71
100 1.71
100 1.71
100 1.71
100 1.71
100 1.83

Stop pump . Sta r te r box tr ouble •

2.75
Changed to USGS gag e for lllatiC wate r revet ff!'a.:llng.

2.29
100 1.18
99 1.78
100 1.71

Stop pump. Recove ry teet,
2.17
2.17
2. 17
2.17

Start pump.

99 1.60
99 1.60
100 1.60
100 1.48

TIME

11:45
12:15 pm
12:45
I : IS
1:45
2:J5
2:45

2:48
3:05
3:20
3:50
4:20
4:50
5:20
5:50
6:20
6:50

7:00
7:15
7:30
8:00
8:30
9:00
9: 30
10:00
10:30
11:00

11:03
11:05
11:15
11:30

12:00 lit
12:30 am
1:00
1:30
2:00
41: :30
3:00
7:00
10:15
10:52

10:54

11:15
11:20
12:00 N
12:45 pm
3:2 5

3:26
3:27
3:28
3:29

3:30
3:32
3:45
i :DO
1:00

Dece mber 111, 1958
3:00 am 100
8:00 100
11:00 100
1 :00 100

"

WATER
TEMP.
(' f)

430
440
440
440
m
440
446

440
.46
m
446
446
m
m
440

446
440
430

'"46>
470
46'
470
446

'"440

440
446

446

'"440
440
• 40

446
446
m
m

CHLORIDE
CONTENT
(ppm )

DRAW·
DOWN

2.02

1.32

1.72

1.7 2

1.72

1.72

1.77

1.7 2

J.82

1.72

1.52
1.52
1,32

1.87

1.82
1, 'J7

1,82
1.82
1.82

1.62
1.72

1.67
1.63
1.62
1.62

WATER L£VEL
Eln. Ot pth
(ft,J 110

PUMPING
RATE
lIP""

zs
25
25
25
27.2
27.2

Sla r t pump.
27.2
27.2
27.2
27.2
l7,2
27.2
27.2

Sl OP pump.

SU rl pump .
27.2
25
25
25
25
27.2
27.2
27.2
27. 2

Stop pump.

Sl2r t pump.
27.2
27. 2
27. 2
27.2
27.2
27.2

Slop pump .

Sta rl pump.

27.2
Z7.2
27 .2
27 .2
27.2
27.2
27.2
27.2

Stap pump .

Sta rt pump.
27.2
27.2

TIME

1:30
2:00
l:3 0
3:00
3:30
4:00

4:28
4:30
$:00
$:30
6 ;00
6:3 0
7 ;00
7:30

7:50

8;02

8:05
8:30
9;00
9:30
10:00
10:30
11:00
11:30
11:45
11:49

11:53
12:00 N
U :30pm
1:00
1:20
2:00
3:00

3:22
3: 32

4:00
5:00
6:00
7:00
8:00
8:25
9:00
10:00
10:14

10:19
11:00
U :OO ,",

Well ND. 12-4- KEEl

2.08
2.08
:iI.l7
2.17
2.17
2.17
2.17
2. 17
2. 17

Total water pumped during lell t : S17,01Dga llonl.

Total power UIIed ll1r lng teet : 2,930 KWH.

8l op pump.

Re<:over , lest.
i.ec

8.08
8.08
8.08
8.08
8.32
8.08
8.08

e.47
8.24
11.24
8.01
6.0 1
5.78
5.78

8. 08
8.08
8.08
8.08
8.08
8.32
8.32
8.32
8.55
8.78

9. 01
9 .01

Optr!nval ve wide r.
7:00 300
7:15 300
7:30 300
7:45 300
8:00 300
8:30 280
9:00 281

9:02 V...lve open.
9:05 360
9:15 360
9:30 360
9:4f! 360
10:00 351
10:30 360
11:00 360

May 23,1Il 59

1:00 a m 3iS3
2:00 360
3:00 380
4:00 360
6:00 360
6:00 363
7:00 353
8:00 350
9:00 353
10:10 31i3
10:35
12:00 N 353
1:45 pm 35'

et
87
et

"
67

""et

"87

102
102
102
102

102
102
102
102

104
104

1.60
l.60
1.60
l.6 0

1.80
1.60
1.60
1.60

1.60
1.60

8:25

8:25:15
8:26
8:26 :30
8 :27
8 :27:30
8:28
8:23 :30
8:29
8:30

Dece mber 20,1958
3:00am 100
8:00 100
11:00 100
7 :00 pm 100

December 20, Ig58

3:00 am 100
8:00 100
11:00 100
7:00 pm 100

D«etnber 21, 1958
3:00 am 100
8:00 98

Samson and Smock, Ltd.
Octobe r 15, 1958.
lU (t.. , lJl81.
180 n .
Olilltr diameter, 12 1n. j lE'fIItb, 169 ,75 lt .

746. 24 ft .
753.19 ft .
;11.75 ft. (De ce lflue r 17, 19S8).
0.75 n. at l00 gplfI• .
96PJ1m
Raylflond ehun, Manllw TllJ omorl . xawan
Wa tuAuthorll J .

Deeember- 17- 21, 1958.
BJr oll J a ckson 18-L 35 SubeUE'.

745.95 ft.

ceetrector :
Dalr of drilling:
Ground eievauon:
TOl.d dl'ptho! WE!ll :

Cuing:

PUMPING TEST DATA
Dale 01 pu.mll ing I('s t :

Tellt pump :
Elevallon lop of casing:
Eleva tion eenteenne
alrgage:
Length of JolrU ne:

Stati c waler Iru l:
OrawOOwn:
Sali nity (ch lor ldnl:
PE'rllonna l:

GENERAL INFORMATiON

Decf'mb..r 11, 1958
8: 00am

December 17,1958
7:45 " m 2.75

DRAW· CHLORIDE WATER
DOWN CONTENT TEMP.
f1U Ippllll (On

December 10,1959
1:00 pm Hole at 756 ft.
1:30
12:00 M Hole at 770 n.

Inne r dlam t'tor , 12ln.; If'ngl h, 869 ft.

Pac ific Dr illi ng c e . , Lt d.
J une 4-J 1I1)' 16, 19S9.
839ft., mi l.
88 1 fl .

Octoo('r1 -30, )959.

UJI . Pum p l ubmE'ra UJle Iurb1M .

840.03 ft .
866.44 ft .

3.95 fl . (aVf'raie).
13-1 8 ppm .
69_71t1 f".wat er temperetv r e:

Contra ctnr :

Grcund e leva ttoa :

Tola l depth of we ll :

calling :

Dale of drilling:

GENERAL rNFORMATION

PUMPING TEST DATA
Dale of pump ing teet :
Te81 pump :
Elevation lop 0{
IIl1r tact' pla te :
Al rll nf' le ngth:

Stati c water If'vE'l:

Well No. 12-6_ KAHALUU

Telll a l Ihlll rate for lIeve ra l daYII.

P:lcUic Drilling c e . , LId.
May 1959.

833rt., ms l.
884 11.
Dtametee , 12 te.: lel'l(tlh 871 ft .

May 1959.
4.04 It , , ma l. (May 21, 1( 59).

Ber kf!'ley SlIbmf'ulble Pump; U.s.
SliperpUie pr e8 sW'f' PItt!; Trident
Cr l"1I14- ln. flow meter,

Well No. 12·5- KAHALUU

GENERAL INFORMATION

Contract or :
Dr Ull fll da te :
Gr oond eltvaUon:

Tolll i deplh III weU:
Cas ing:

Oat .. 01 pumpln lt 11'111:

sraue water tevet:
Equlpm l'nl :

CommE'nUl:
1. Chlori de 01 water Improved with pllmplng tr om 200 ppm

10 100 ppm and lleadtt'd of( a t that A lin ity .
2. Recover y or wale r level al ter IItopp1ng:pump wall a lmost Immedla tll.

3. Aver agE'drawdown .II pumpilli rate of 100 !Wm wall 0.S7 1001.

PUMPING TEST DATA

68.5
71 .3
72.5

200
200

200

160
160
160
200

200

200
160
160

WAlEA LEVEL
EI..... Dlpth
(ILl IILI

PUMPING
RATE",.,

Slart plImp.
Slllr i of (1Imp te s t , Ral e 10 25 gpm,

28 2.29
Z7 2. Z9
21 2.29

TIME

Dect>mbt>r 16 , U S8
8:30 am Wa ter IIampll' at s urt ace.
9:35 WIller sa mple a l 1/ 3 depth.
8:",,0
8:45 WIltf!'r llam ple a l llollom .

10:20
10:45

10:47
11:00
11:15

152 WATER SUPPLY



1.9-10 .7 ft . 2t 100-320gpm.
Raymond Chun, Ge-orge Mori moto,
Ha.vall wa ree Authori ty.

TIME
PUMPING
RATE
1,a,1ll)

WATER LEVEL
[ I..... Depth
l lt.l eo

DRAW·
OOWN

'"
CHLORIDE
CONTENT
.....1

WATER
TEMP.
en

TIME
PUMPING
RATE
tI, m)

WATER LEVEL
Eltw. Dlpl h
tIL) (ft. )

DRAW-
DOWN,.. CHLORIDE

CONTENT
(ppm,

WATER
TEMP.
r-n

Oclcber7,1959

PUMPING
nWE RATE

tl p"' l

StaUc "'a.le r leve l - 3.2 fl.
Stolr l pump and r@8Ulale valve to 100 gpm.

100 1.9
100 1.9
100 1.9
100 1.7
100 1.7
100 1.7

R".'plal.e va lve to 200 gpm .
200 4.7
200 4.4
200 4.4
200 4.4
200 4.4 Well No, 12-8- KEEl (WELL BJ

""

..
66
66
65.5
ee

....

ios
res

,,,
'05ios,,,,,,
'"

0.12
0.12
0.12

0.16
0.23

...
m
'"",""

Slop pump to change !lpark plugs .
SUrt pump.

282
28'

Engine st epped s uddenly. Gas line plugged up;
c1pan gas s tra ine r , etc ,

Sta rt pump.
ate,..

SIClp pump.

10:35
10:45
11:00
12:00M

May 16. 1963

2:00am
4:00
6:00
8:00
10:00
11:45

11:56
12:00N
1:25 pm
1:30

69

69

89

"
"
"
"

10.4

10.7

10.7

10.7

9:45 9hut pump.
Tota l WIlter pumped October 7- 30: 6 ,864,610Ilallom;.
To la! ele ctrlcHy used October 'i - 30: 32.400 KWH.

Octoot"r 27, 1959
8:45am 320

octcoer 28, 1959
8:55am 3)7

October as, 1959
J: 55 pm 318

October 30, 1959
9:55am 317

7.7.7.7.7.

71
71
7I
7I
7I

"

WATER
TEMP.
,'n

13
13
13
14
14
14

14
14
16
15
14

CHLORIDE
CONTENT

(PII"')

DRAW·
. OWN

WATER LEVEL
£l..... Depth
lfl.) IflI

7:55am
8:00
8:15
8:30
8:45
9:00
9:30
10:00

10;15
10:30
10:45
11:00
11:30

InBtalled 4 " Sty le 2 Neptune Mett'T In eer tea wi th Cresl Mete r .

9:00 Slopped pump to r eman 4" Style 2 Nep tune Meler.

Reco1'er y tes t .

10. 4
a.e•••••

Total amou nt of wate r pumped : 802,770 pllona.
Tota.l am ount of e lrc trlcl ty ul ed: 4,200 ItWH.

WATER
TEMP.
I' F)

81

81
81
81
81

82
82

82

81

"81
81
81
81
81
81
81

"".1
81
80.5

82
81.5
81.5
81.5
81.5
81.5

81

"81.1

81
81

""111.5
8 l.5
81.5

81
81.1
81
81
0'
81
81

.62

29.3.'
' 98
36'

'"

' 66,..
'66'66

298

,..
'.2'.2
362
sea3.'.OS
30S

'",..,.,
aoa'.2aoa

302
29.29.

'.2

36'

'"'0'29.29'29.
36'

'0'29''.2
298

298
295,.,
3.'

CHLORIDE
CONTENT
Ip, m)

DRAW.
DOWN

(e l.nUc)
(aUUc )

0.14
0.18
0.21•e.n
0.11
0.11
0.04
0.11....
c.67
e.07
0.28.."

0.34
0.34
0.41
0,41
0 .39
0.18•

...,

. .07........
'.67•

samson and Zerbe, Lt d.
Buc, rWl Eri e 28-L dr Ui r l.g.
Oc tober 8 , 1960-Janua ry 26, 1961.
S1U.31 H•• mst ,
620n .
IS In.

February 15- 18, 1961.
G15.83ft.

579.37 ft .
3.27 ft .
298-300 ppm.
o It. a l 50 gpm ; 0 ft. a l 100 gpm ; 0.04 -
0:07 fl . at 150 gpm ; 0.04-0.41 n. a t
180 gpm.

8l a f .
sam Wong, HawaU Div isi on or Hydrograph y.

WATER LEVEL
f l lV. Depth
Itl l ltl!

Well No. 14 _ KAWAIHAE WEll 1

raelB.
iso
rae
reo
reoI'.
177
reo
m
mlB.lB.
rae

PUMPING
RATE
(I pm!

Sta r t pump.

""ss
""5.

Increase engine spee d.

' 00,..
'00,.,
'.2'.3

Incr l"'&ae elli lne speed,
1<.1<.1<.
' 481<.
iso

co ntra eror :
Drilling equipment:
Dr llllng date :
Ground eievaucn:
ToLal depth or well:
Siz e CJJ drUi ed hole:

PUMPING TEST DATA
Date oJ pump ing tes t:
Length or ai r line:
Elevation eente r lme
air gage:
Stati c wate r leve l:
8aUoIty (chlo r ldell):
Dra wdown:

Waler lempera lur e:
Pl'ts onnel:

TIME

GENERAL INFORMATION

Febr lJllry 15. 19111
7:46 am
7:55

8:00
8:10
11:15
8:20
8:30
8:37
8:45

8:48
11:53
9:00
9:15
9:30
11 :45
10:00

10:02
10:05
10: JO
10:20
10:35
10:50
11:05
11:06 Incr ease engine 8peed.

1l :09
11:25
11:40
12:00 N
12:30 pm
1:00
1:30
2:00
2:30
3:00
3:30
4:00
8:00
12:00 M

February 16, 1961

4:00 am 177 0.34
8:00 183 0.11
1Q:00 179 0
12:00 N 116 0.04
12:10 pm Shor t c1rcu lt 1n gr nerato rj s top pump.
12:33 Btarlpump.
12:35 178
1:00 115
2:00)78 0
3:00 115 0.04
4:00 114 O.M
6:00 179 0.07
8:00 114 0.23
10:00 115 0.34
12:00 M 176 0.34

f eb r l&2. ry 17, J961
2:00am 177
4:0<1 174
6:00 174
7:10 174
8:00 174
10:00 174
12:00 N 172
2:00 pm 173

85

"

"83
"65.5
65.5
65.5
88••

68
88
68
65.5

65.5

65.5
6U
65.5

95,5
GU

""88

88
88

"88
88
85.5

65.5
65.5

WATER
TEMP.
,'n

88
65 .5
6". 5

66.5
66.5
87

"87••66.5...,
88.'
66..
68

loa
ios

02
0'
"o.0'
o.

O.
02
94

0'.,
03
03

O.
02

02

o.
"0'
98
07
90,.,
' 00

,.,I.',.,,.,
'0'10'

I.'I.'
I.''.3
1..

CHLORIDE
CONTENT
Ipp.. )

0. J2

0. 35

0.23
0.2 3
0.23

0.23
0.23
0.23
0. 16
0.35

0. 12
0.12

DRAW·
DOWN,..

0.46
0.53
0.53
0. 46
0.35
0.23
0.12
0.12

0.23
0.16
0.12

0.12
0.12••
0.12
0.23
0.12

(s ta Uc)

Ocean View Dr illi ng ce., Ltd.
Bucyr us Er ie 60- L dr l11 rig .
nceemeer 20, 11I62-Apr ll 25. 19G3.
737ft.• msl .
714ft .
18 in.
Inne r diame te r , 12.25 tn.; length,775H.
(bottom 40 ft. pe rJora ted) .

M.ay I3 -16,lU 3.
2.29 ft . (Ma, 3, 1963).
92· 105 ppm.
0.2 n. a t 270 gpm.
65- 66oF

Daniel Lum, Eugene Souza , Sam WO!1i,
O11'18lon oj Wate r alld Land Devel opment.

WATER L[VU
Eltv. Depth
Ill ) ItL)

'0'

Flow me ter not work llll!:pr oper ly a t 50 gpmj incr ease
apeed .

J02 0.12 102
100 0.12 99
105 0.23 118
105 0.23 118
107 0.23 07
110 0.23 95
113 0.16 94
111 0 .23 83
1J3 0.16 92
117 0.12 112
122 0.12 112
123 0.12 93

PUMPING
RATE
flP "' )

9lU' tpump.
.0•

Incr ease rllJ lne spM'd.,..
act,.,

Engine I luggl ih

'"29.
3• •,..'0.

Stop pump; enc ine s luggish - tl llan gall line .

Sta r t pump.

Contractor :
equip ment :

DrJUlng date :
Gr ound e levat ion:
Total depth of Willi :

01 dr illed hCl le :
Call ing:

t. mpen ture:
Pe r lIOnne l:

Draw!lo'l(ll:

GENERAL INFORMATION

PUMPlNG TEST DATA
Date olr-,l mplrtg teat :
StaHc water level :
S.aJln lt y (chlorlde8 ):

1:55
2:10
2:25
2:40
2:55
3:30
4:00
1.:30
5:00
7:00
7:30
8:00

6:00

nM'

Ma,13, JII63
1:15 pm

1:25
1:30
1:45
1:47

May 14, 196.1
2:00am 198
4:00 185
4:15 Incr eaee engine s peed.

8:30
6:4.5
1:00
1:30

7:35
7:55
9:00
)) :00
1:00pm
1:12
1:23
1:40 29'

Inet' elUle engine l Jll;'ed.
2:20 320
3:00 325
4 :00 300
5:00 290
7:00 286
9:00 300
11:00 270
U :OOM 270

tncrru e O!'ngin f' s pef'd.

9:00 1118
10:00 1118
11:00 1118
1Z:oo M 111 8

EllI lne s luggtl h; Incre ase spe ed.

May 15, lDe3
2:00am 275
4.:00 275
6:00 274
8:00 274
10:00 :In
12:00 N 200

12:02 pm 270
2:00 281
4:00 273
5:45 Engine s luggll h,
6:00 2{t7
8:00 257
10:00 26 i

7.

50

69
69
69
69.9
69

69
69
89
89.0.0.0

'0.0
69

89.0

15

15
15
15
15
15
15

"

I'I'15
15
l'
15
is
I'

"""

re

19

"

"

ie

I'

"

I'

"

I7

I7

17

I7

"

' .7
9.'9.'9.'9.'
9 .39.'
9.'0.'0.'0.'0.'0.'0.'
0.7

0.7

0.'
7.0,.,••••
JO.2
10.2
JO.4

10.2

10.55
10.4

10.2

10.2

10.2

JO.4

10.4

10.4

10.2

JO.2

10. 4

10.0

10.032.

ace
Regu.late vlllve to 300 cpm.
300
' 00
' 00
3••
300,..

Start pump.

32'aat
321

Regulate valve 'RiOt' open,
2:15 300
2:30 300
2:45 300
3:00 300
3:30 300
4:00 300
5:00 300
1:00 300

Shut pump.
Recover, tee t,

12:00N

12:i5 pm
12:30
12:45
1:00
1:30
2:00

9:00
9:00:10
9:00:25
9:00:40
9:01
9:01:15
9:01:30
9:10
9:30
1:00pm
5:00

Qclabtr 8, 111511
8:00a.m 305

4:30 pm
5:01

2:52pm Sta r t pump .
3:10 313

10:20
10:20:15
10:20:30
111:20:45
10:21
10:21:15
10:22

October 11 , 1959
8:15am 321
10:00 321

Octabt'r 14. 1959
4:10 pm 318

October IS, 1959
3:30pm 318

OClober 16, 1959
9:30am 318

Otlober l7 , 11I511

Pump s lopped.

October 19, 1959

912r t pump.
312

Shut off prn8ure .

9:30 am
3:30 pm
5:00

Wate r me ter not opeoratlng; c leaned.
Pump .topped.
312

Oetober21, 111511
2;50Pm 3J8

B:45 pm 314

OCIObEor 23, 11l5tl
10:45 alll '"October 24, 19511
3:52pm 315

Octobfr 2'5, 1959
1:17 pm 316

Octobrr 26, 11159
3:2'5Pm
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PUMPING WATER LIVEL DRAW· CHLORIDE WATER PUMPING WATER LEVEL DRAW· CHLORIDE WATER PUMPING WATER LEVEL DRAW· CHLORIDE ' AT!
TIME , RAl[ Ellf. Oillth DOWN CONTENT l[MP. TIME RATE [ I",. Olpth DOWN CONTENT TEMP. TIME RATE ( It, . Dlplh DOWN CONTENT 'U,",., ,., (ILl 1" lpplll' '"" ...., 'N' ,., 'N' (ppIIII '"" "'_, 'N' 'N' 1" lpp" l "D

4:00 172 D." 3D;! 81 6:00 '88 ... 79 Pr eseure Pie I1l1ctua t lng bet ween ..... 0 and 4.80 ps i.
6:00 172 0.18 '" 81 8:00 181 496 79 3:00 209 8.16 ". H.8:00 III 0 .34 '02 81 10:00 176 ,,, "10:00 III 0.28 ' 02 81 12:00 M 160 ,,, " 3:30 2DO 8.31
12:00 M '" D." '0' 80.5 4:00 2DO .... 2..
3 :30 a m 172 D." aca 81 Jun e 8, 1961 6:30 2DO 9.58 '" H.'

8 :00 2DO 8.76 '" H4:00 '" 0." '02 81 2:00am 17. '" " 10:00 2DO 6." ,.. H1:00 172 0. " 302 81 4:00 17. ... " 12:00 M 200 8 .31 '"8:00 169 0.32 '02 81 8:00 "' ,,, "10:00 176 D." '0' 81 8:00 lB. ,,, " June 27, 196311:10 17. c.n ' 02 81 10:00 '" '" "11:0 stop pump . 11:00 '" 50. " 2:00 am 2DO 8.31 as H.'
4:00 2DO 8.31 264 H

11:11:30 11:05 Stop pump.
5:52t. Stop pump dill' to lack of fuel .

8:40 °Well No. 15- KAWAIHAE WELL2 Well No. 16- KAWAIHAE 7:35 Sl.... t pump .

GENERAL INYORMAT10N GEl'iERAL INFORMATION 7:39 8.54
7:42 '02 .... ".Conlractor: Samson and Zer be, Ltd. o eeae View Dr llU/li Co. , Lid. 1:42 Stop pump to repair oU line .

DrUUnC equl plfWllt : Buc ,rU8 Er ie 28- L dr tll r ig. DrUl ln( t'qulpm",nt: Fa iUlIft 2500 r oUr}' drill r ig. 7 :50
DrllU ng dUe : M:lr ctl 9-J unc I , 196), DrlU in(dale: May 18-Jun '" 10, 1963. 10:25 Sla r t pump.
Qr ound elcvaU on: 392.1911•• mi l. Grou nd ete eaucn: 982 ft ., msl . 10 :26 ' .08
Tot,,1 de pth of wen : Total deplb 01 ....t ll: 1,040 £1. 10 :30 """ 2."
Slzt of holt : 15 1n. Size 01 hole: 10 In. 10:31 ''''' 1.62

10:35 72 28' ".'Casi ng: lM er dl.amele r , 10 tn.; 428.5 ft. Ca s lnR:: Innct dla mcl (Or , 8 1/8 1n. ; lenc th• 10·U fl . 10:50 1.96
(bot tom 40 fl . pnforaled). (botlom 43 fl . p('rf or al fl'd). 10:53 7'7

10:51 '" 91.5

PUMPiNG TEn DATA PUM PING TEST DATA 11:30 70 1.73 264 ..
Dal&of pumping Jun e 6-8,1961. Date at pumpi ng 1111: JuneU-28, 1963. 11:40 Incr ea se pump ing ra lt .

lAnglb of ..trUM: 412.60 lt . Sta ti c wate r leve l : 4.62 Ct. (Jun e 24, 1963). 11:45 "' 3.12
2:15pm 110 .." 284 H'

ElevaUoocenler l1ne SaUnlty (chlor 1de l ): 229-264 ppm. 5:15 120 3.89 249 " J
alr sage: 39:1.18n. Drawciown: 2.8 It . at 100 spm; 8.5 fl . at ZOO gpm . 9:30 120 11.10 ". H

12:00 M 120 3.81 '59 H
Static waler Ine!.: 3.3 IL teieeeere 1IOUIld1ng probe before wa ter tem pe ra ture: 93·98 oy

lea l): 5.J2fl. (alrUneafter 1e",1).
Per 8Olne l: Dante l Lurn, LInford Chang, Ken Sakuma, Jun e 28, 1963

Salinity (chlor lde_): 504 ppm. DI. 1.I1on of Waler and Land Deve lopmtt nt ; 3:00am 120 .." '" "Dra l1'down: o ft. a t 50, 100, 150,and IBOgpm. Jaek Roaenau, U.S. Geol ogical Surv ey. 6:00 120 .." 284 "Wat er lfompl"ratur e : 190F. 9:00 '" .... 284 HJ
12:00 N 120 .... 26. ,OJ

PUMPING WATER lEVEL DRAW- CHLORIDE WATER 12:05 Stop pump .
TIME RAT[ Eln. D. ... DOWN CONTENT TEMP.

PUMPING WATER lEVEL DRAW· CHLORIDE WATER {p .. l (I" ,., (I" ...., '""TIME RATE £Iu . ..... DOWN CONTENT TEMP."'_, "" "" ,., IH"l e" waU No. 17- KAWAIHAE (MAUNA KEA RESORT HOTELSI
J une 24, 1963

J une 6, 1961 1:25pm GENERAL INFORMATION
1:34 Contractor: Dcnn View DrllU ng ce., Lt d..

8 :00am Start pump . 1:35 Stul pump . Drl lllng equlpmenl: BIICYl"USEr t. U -W dr llllng.

8:15 " ,.. 1:45 " 1.62 220 " Dr 1l11ngdate: Jan uary 22· Ma:rcb 28, 11163.
8 :30 es ,.. 2:00 80 1.85 234 118 .5

Groun d elev:aUon: 188!ft.2:15 " I ." ... ..8:45 ss 2:30 " 1." ... .. Tota l deptholl1'e ll: 218 fL9:00 •• ,,,
2:45 85 2.08 '" ..

9: 05 Incr eas e eD(1ne lJPGed. 3:00 85 ' .08 ". .. S1.te 01 hQll!': 281n •

9: 15 108 ... 3:15 80 '.08 '29 97.5 cae1ng : Outer dlalllelulZ.75 1n.; 1.ellltb118Jt.
9:30 II' 0.47(1 ) ... 3:30 " 2. 19 2,. 97.5 (botto m 40ft. perf ora lt'd) •
9:4 5 110 • 3:45 80 3.19 ,.. "10:00 112 ... .,00 " 2.111 ,.. "4:30 " 2.111 ,,. se., PUMPING TEST DATA
10:03 l11.cr eu e t'1l(1n.e apH'd. '1:00 85 2.3 1 244 87 Dale of pumplng t@at: Apr il 3-5, 19153.
10:05 '" 8:00 " 2.42 244 ...,

Statll' wate r leve l:
10:15 '" ,.. 9:00 ' DO a... ,.. 87
10:30 149 ,.. 10:00 IDO 2.54 24. .... Sali nity tehlorldee): 365-455 ppm.
10:45 141 11:00 l DO 2.86 ,.. 96.5

Dra wdown:
11:00 141 ... 12:ooN lDO 2.88 ". 915.'1 1.0 ft . at 550 1Pm.

11:02
wa ter temperature : 71_780F .

lnc reue e na:1ne .peed. Ju n.e 25. 1963
11:04 183 :1:00am IDO .... '" 98.6
11:15 '" ... 4:00 IDO 2.77 '" .. PUMPING WATER lEVEL DRAW· CHLORIDE W.uo
11:30 17'7 ... 8:00 ' DO 2.77 54. .. TIM' RATE EIt"t. D.", DOWN CONTENT TDI'·
U :33 181 AdJul l to lucr e. a e rate. 8:00 ' DO 2.7'7 '" 98.5 ...., ' OJ "" "" ...., rfl

10:00 '00 2.89 54' ..
12:00 N I" ... 12:00 N 'DO 2.77 ,.. 98.5
12:30 pm 164 ... 2:00 pm l DO 2.7'7 54. 811 .5 Apr U 3,1963
1:00 18' ... 4:00 l DO '.7'7 244 Ile.s 8:30am Start pump .
1:30 184 7:15 'DO 2 .77 ,.. 91U
2:00 18' ... ' ,00 IDO 2.89 2.. .. 9:00 ' 50 181 sa.

112:30 164 10:00 IDO '.7'7 244 .. 10:00 850 181 m
3:00 18' ,.. U:OO M 100 2.77 244 87 U :OO "0 181 ...
3:30 181 1:00 pm '80 181 .20
.,00 18'

,,, J une 26, 1963 3:30 '50 181 ..0
8 :00 18' 405

2:00 am lDO 2.'n 2" .. 8:00 '50 181 410
10:00 180 8:45 ' 50 181 m
12:00 M 18' ... 4:00 ' DO 2.'n ,.. ..., 10:00 " 0 181 .20 T8

8:00 " 2.11 '" 96.'1 U:OO '" 187 . 20
Jun l!'7 , 1981 1:30 Adjulilt plllllp.

Apr l1 4, 111113
2:00am 18. 8:00 108 3.12 '" 98.6 3:00am '" ...4:00 180 ." 10: 00 110 3.12 '" 8M 181
6:00 181 6:00 '50 181 m
8:00 180 ... 10:05 Adjul l pump. 9:00 '" 181 m
8:25 10: 20 l DO 2.69 3:15pm '50 181 '"Inatall U80S lesl Pre. 12:00N IDO 2.89 2" 96.5 6:00 ' 50 181 m
8:30 18. 78 .S 2:00pm IDO 2.17 ,.. 96.5 8:00 '50 181 430
10:00 181 '" " 9:00 '50 181 ...
12;00 N 181 '" " Incr eas e iJlllIlplng ra te . 11:00 '50 181 ..0
2:00 18' '" " 2:11 2DO 1.82
4:00 187 '" " 2:24 210 8.89 '" 87 AprH S, 11163

2:35 I" 7.8 5 2" 87 2:00 pm '50 181 m "
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no.

Dug Well and Waterhole Index
INCLUDING ANCIENT HAWAIIAN WELLS

Latitude Elev. Depth Chloride
Well Owner Hyd. District Dimension Content Use Remarks

Area lona:itude (Il) (Il) (ppm)

Kau1uoa Pt Mago on Es t a t e 84 S Kana 19 19 38 15 30 2720
(Eaton Magoon, Sr) 155 53 30

Kaawali i Gulch Laupahoehoe Sugar 82 N Hilo 20 00 30 250 25 SO'x40' 2598 Industrial Potable wa t er: abando ned
Co 155 15 58 1930

Kahawailiili i Paauhau Sugar Co 81 Hamakua 20 05 18 250 Unus ed Cov ered wi th debri s: t ooGu l ch 155 26 05 brackish to drink

20 05 18 260 Covered wi th debris
155 26 05

Hawai i an Cane 82 S Hilo 19 43 00 10' sq I ndus t r i al Sweet water
Products Co 155 04 30

Wai akea Hi 10 Electric Co 19 43 43 12 20 20000
155 04 15

Hawaiian Cane 19 43 10 Swee t, low t i de, brack ish
Prod uc ts Co 155 04 26 high t i de

Waiakea Wa i ake a Mill Co 19 43 00 10' sq 17 Spring
155 04 30

Patton Well 83 Kau 18 58 45 3400
155 36 40

Kau Kaa1ua1u Ranch 18 58 35 Crop Brackish
155 37 00

Ancien t 19 06 50 60 Potable wa t e r
Hawaiian We l l 155 31 50

Rau Test Well 19 07 00 110 50
155 31 53

Unnamed Puna 19 19 15 20 Stock Bracki sh
155 03 25

19 20 27 30 30 769 Abandoned Ex domestic use
155 01 30

Pri vate Well 19 20 40 30 30 2" p ipe 717 Stock
155 00 46

19 20 28 60 Brackish but drinkab l e
Anc ient
Hawai i an Well 155 00 45

19 21 05 40 Industrial Sl i ghtl y bracki sh, rises
Cave of Re f uge 154 59 08 and f a l l s with tide

84 N Kana 19 36 20 30 2435
Old Hawaiian T C White
Well 155 58 30

19 36 20 90
155 58 20

19 35 05 60 16 24
Church Wel l Catholic Church 155 58 00

19 34 55 60 1200
House Well Bishop Estate 155 58 00

19 35 00 130 11 75
Hi nd Well 155 57 50

19 34 10 155 1139
Well T C White 155 57 37

19 33 50 95 1007
White We ll Bi shop Estate 155 57 44

19 32 47 120 225 5
Stock We ll William paris 155 37 25

19 31 35 70 1849
Wal ter Ackerman 155 57 20

19 30 47 80 2030
Will iam Par i s 155 57 17

19 32 27 125 2300
Will i am Roy 155 57 22

S Kona 19 30 50 60 250 3
Henry Greenwell 15 5 57 05
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Well Owner Hyd.
Area District Latitude

Longitude
Elev. Depth
(It) (It)

Dimension
Chloride
Content
(ppm)

Use Remarks

tlmi's Well Maude Greenwell 84 S Kona 19 29 00
155 56 05

10 2977 Stock

Old McCandless Hawaii Coffee
Well Mill

Well Captain Cook
Coffee Co

19 28 25
155 55 02

19 28 15
155 55 12

90

60 20 4' diam

1263

1984

Industrial

Coffee Mill

Stock Well

Well

We ll

McCandless Ranch

Albert Waiau

Eaton Magoon

19 27 26 130
15 5 54 57

19 23 08 125
15 5 53 55

19 20 58 135
155 53 11

1488

2435

3000

Stock

J Pacheco Well J Pacheco

Stock Well Manual de Guair

Joyce Well Horace Joyce

Hawaiian Well K Leleiwi Estate

2278

23 50

1850

23 68

2300

2900

2593

2413

4442

1850

5

75

30

25

40

90

85

95

90

19 35 32
155 58 05

19 35 32
155 58 '5

19 36 00
155 58 13

19 36 00
155 58 13

19 36 10
155 58 14

19 36 15
155 58 26

19 36 20
155 58 20

19 36 20
155 58 30

19 36 25
155 58 28

19 36 43 90
155 58 23

N Kona

Frank Silva

H P ChingStock Well

F Silva Well

George Carr
Well

Old Hawaiian
Well

Hugo Well Daniel Hugo

J Pacheco Well Frank Greenwell

T Yamanaka Kimura,et al
Well

J Pacheco Well T Gouveia , et a1

Hind Stock Thomas Gouveia
Well

A C Amarino J C Pacheco
Well

Frank Gouveia Manual Gomes
Well

Manual Gomes Manual Reis
Well

Court House County
Well Hawaii BWS

Factors Well American Factors

19 36 40 155
155 58 15

19 36 50 65
155 58 35

19 37 00 60
155 58 40

19 37 07 63
155 58 45

19 37 48 75
155 59 00

19 38 23 90
155 59 17

19 38 48 30
155 59 45

19 38 30 40
155 59 23

1800

3050

9500

3250

4000

2150

2142

7100

Ancient
Hawaiian Well

Hawai ian Well

Bishop Estate 85 19 51 08
155 56 33

19 49 47
155 59 43

20

20

1745

1757

Aba ndoned

Camp Drews
We ll

USMC S Koha1a 19 59 45
155 49 26

90 558

Honokaa
Landi ng

Honokaa Sugar Co 81 Hamakua 20 06 18
155 28 22

29 31.5 Top 15' x
35 1

, wate r
l e vel 15'
sq

161 Ex industrial & domestiC

St il l ma n Well Huehue Ranch 85 N Kona 19 49 17
156 00 07

2860

Kaunaoa Well S Koha1a 19 59 52
15 5 49 40

20 Brack-
ish

Waiakailio Kahua Ranch N Kohala 20 04 38
155 51 12

10 Stock
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Hyd. Latitude Elev. Depth Chloride
Well Owner District Dimension Content Use RemarksArea Longitude (ft.) (Il) (ppm)

Honokoa Kahua Ranch 85 S Koha1a 20 03 15 25 Brack- Unused
155 51 33 ish

t:nnamed N Koh a 1a 20 04 25 40 10'
155 51 30 diarn

Puako Well t3 Parker Ran ch S Koha1a 19 58 17 27 5 .5' 540- I r rigation
15 5 49 48 diam 550

Puako Well 19 57 37 36 .7 36 590- I nfil tration tunnel
155 50 21 640 6'x7' 600' long , NE

direction (1 961 )

Puako Well t 6 19 57 28 51.2 55 .2 5 .5 ' 570- Unused
155 50 12 diam 590

Kapaa Dept of Parks, N Koha1a 20 12 23 8 12 4 ' Brack - Restroom,
Hawaii County 155 54 1 7 diam ish water lawn

Coast Guard 20 15 14
Station 155 53 28

Bombing Range Puakea Ranch 20 14 45 Stock
1 55 5 3 33

Haena Nell 20 12 49 10 Abandoned Dry
155 54 15

Unnamed 20 10 58 3 0 4572 l, mi S o f Mahukona
155 54 00

Anci e nt 83 Kau 19 01 20 60 Waikapuna Bay potableHawai i an Nell 155 3 5 10 water
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Shaft Index

Hyd. No. 01 Static ChlorideUSGS Shaft Owner District latitude Elev. Year Length Inclined In filtr, Water Use
No. Area longitude (ft.) Constr. (ft.) (degree) Level Content Remarks

Tunnels (Il) (ppm)

1 Na ikane Koha 1a 81 N Koh a1 a 20 16 1 0 26 1920 42 Ver - 0.5 601-1579 Irri- Remodeled 1943
Sugar Co 15 5 52 10 tical ga t i on

Hoea 20 16 .00 52 1900 6 1 308- 605 Steam pumps
155 50 25 1900 ; replaced by

electric pump s 193.

A1aa 1ae 20 15 33 75 1900 84 2 .0 Aba n - Ex irrigation
15 5 49 33 do ned

Koha1a 20 14 50 123 1900 135 7. 0 88 -4 41 Irri- Steam pumps instal l
155 46 50 gation 1900; r e placed by

elec t r ic pumps 193'

5 Paau ilo Hamakua Harnakua 20 03 22 273 1944 6 26 26 3.4 25-71 I rri- Ex Hamakua Mil l
Mi ll Co 15 5 22 00

gation i tunnel & o l d Kukaia
domes- Milltic ;
i ndu s -
trial

Ookala Laupahoehoe 82 N Hilo 20 01 05 300 H37 65 0 30 6 . 0 7-15 Domes- 2n d inf iltra t i on
Su ga r Co 15 5 17 15 tic ; t unne l driven i n

i rri - 19 44; USGS Observa-
gation ticn we l l : ex

Kaiwiki Sugar Co

7 01aa Puna Sugar Puna 19 37 50 22 0 1936 203 Ver- 17. 0 USGS Observa tion
Co 15 5 02 00 tical wel l ; ex 0 1aa Sugar

Co

Pah ala Hawai ian 83 Kau 19 12 40 774 1947 1550 30 230 99 Indus-
Agr icu1 - 155 25 40 trial:
t u ra1 Co domes-

tic

Kap o ho County Puna 19 30 17 38 196 5 41 Ver- 24 " cu1- 2 .6 17 0-190 Domes -
Hawa i i 154 50 21 tical ver t 50 I tic
BWS on eac h

side of
s haft

158



Selected Sha ft Pumpage Records
INCLUDING WATER LEVEL AND CHLORIDE CONTENT

PUMPAGE III Millions , t Gillon. PUMPAGE i. Millions Clf Gillon.

JAN. f EB. MAR. APR, MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN. JAN, FEB. MAR. APR. MAY JUNE JULY AUG. SEn OCT. NOV. DEC. ANN.

_ 2,495 7,490 1,400 5 ,170
_ 2,1115 366 1,1126 1,295

2,363 a.sae 6,229 4,312
33,07574, 811 186,851 51,740

_ 7,870 7,87C..
4 ,994 4 ,265
6 ,858 6 ,156
19,974 92,333

6,950 6 ,r.R5 6,950 7,3 10 1,3 10 7,3 10 7 ,310 7,3 10 7,3 10
2,895 2,745 4,055 1,828 4,569 4 ,456 3,656 1,826 2,436
4,1123 5,2 13 5,836 6 ,180 8,564 6,405 6,515 6,06 1 6,092 4 ,874
9,8 4!! 20,853 75,8 67 117 ,428 Ul ,438 166,5401411 ,850 169,717 121,838 4 ,874

_ 7,670 8,06$ 8,065 7,310 7 ,670
_ 3,565 4.470 1.280 3.350 1,555
_ 6 ,434 8, 394 5,U6 11 ,320 5,260
_ 102,950 44, 755 148,120 n ,280 78,905

8,065 6 ,950 8,065 8,065 8,06 5 7 ,860 7,670 8,065 8,06 5 1, 490
2,350 5,210 3,835 4,706 2,600 1,915 1, 160 1,825 l,690 1,580
6 , 175 8 ,254 6, 370 1,3 49 5,888 7 ,011 6 ,271 5,9 77 6,98 7 6,6 40
92,625 31,270 70,010146,985123 ,640 238,385 155,4 10 223,570 112,880

o ° 5, 480 8,41 5 7,4 90 8,065 8,065 7,86 0 ° 0° ° 1,825 5,2 95 11 25 2,690 1,310 1,815 ° 0° ° 3,653 7 ,673 5,848 6 ,695 6,488 6,414 ° °
o ° 7,305 99,75 0111,110133,905 11111 ,1125)<17,525 0 °

1,750 <1 ,860 6, 210 4,740 4,86 0 7,130 5,840 5,840 5, 170 °
650 1,1'25 520 1,215 380 1,725 1,855 185 605 °

2,410 4, 161 2,8-4J 2,817 4 ,6:17 2,878 4,090 2,5t? 0
3,595 n,no112,350) 7&,535 62 ,8CJ$ 81 ,915 80,5311128, 711 5 53,880

Shaft No, 1- WAIKANE

6 ,39026.
3,400

1,163,3 16

6,585
31

3,293

9,38 0..,
4,l G4

1,445,902

10,280,..
8,09 0

1,985, 746

9,700
630

5,394
1,127

10,0'15
43.

6 ,958
2,244, 490

9,1&5

'"5,539
1,875 ,475

11,405
aso

8,456
1,815,515

8,555
t s

5, 170

9,494
aea

5,546
1,734,835

9,5 35
i t

!!,727
1,915,386

10,000

'"6 ,281
2,1511,823

2,082 ,250
1, 342,2$4
1,685,887
2,064 ,973
1,258 ,458
2,238,8 111
2,046 ,110
1,934,558
2,025,028
1,831,682
1,644 ,782
1,909,449

1,869 ,606
2,07 1,067

' .000...
4, 109

1,168 ,870

687,872
611,771

289 ,975
1,406 ,321
448,372
910,072

1,082,691

2,146,735
2,On,OB5
1,825,323
191,283

1,08 3,783

228,703
239, 292:

Shaft No. 4 - KOHALA

SOOft No . 6-- 0 0 KA LA .

1942 Max. 1,120 5,23 3 3,995 3,260 4 ,700 5,170 5, 170 5,0 10 8, 390 4,7 00 4,855 4 ,700
M in. 875 2,648 1,458 1,515 1,956 860 260 700 430 730 760 675
Ave. 1,069 3,435 2,821 2,739 3,400 3,939 3,705 3,754 4, 253 4,035 3,801 3,844
Tota l 27,803 82 ,448 73,352 71,210 88 ,410 118, 170 111, 155 118,360 127,!!7S 125,070 110,23 0 111,533

1943 Mu . 4,855 4,855 4 ,855 239 2,795 6,2 10 6 ,585 6,220
Min. 380 392 3,240 31 166 1,098 518 2,585
Awe, 3,863 3,B62 4,247 12$ 874 3,830 5,006 4 ,513
Tota l 54,355 106, 167 50,969 375 28,225 1)4 ,8113 150,177 94 ,778

11144 Mu . 2, 585 9,248 4,31& 4,540 4,700 5, 010 5,330 5,170 11 ,380 8, 938 7,0 53 4,7 00
Mln. 1,722 649 129 702 729 760 1,17 5 86 1 1,736 1, 175 1,17 5 1, 115
Ave . 2,082 4 ,404 3,472 3,90 9 3,714 4,219 4,302 3, 117 6,265 5,091 4,634 4, 037
Total 8,245127,72 1 107,621105,544 115,128 122,843116, 165 135 ,194 187 ,964 151,824 139,007 125, 146

1945 Max . 6, 210 9, 168 8,869 1,490 10,280 10,028 9,998 9 , 100 6,950 8,065 9,225 7 ,363
M in. 208 1,646 1,333 1,293 1,219 1,800 1,503 362 1,373 880 1,180
Ave, 4,209 6,640 4,902 4,792 6, 714 7, 529 1,83 7 1,130 6 ,205 5,858 8,029 6,434
Tou l 12,628 185,9 14 151,972 143,759 208, 148 225,883 229,095 221 ,030 161,325 17$,728 150,738 119, 548

1946 Max. 4,655 ° 5,270 6, 300 9, 100 9 ,100 8,06$ 9,225 6,815 ° 0 7,965
Mi n. 748 0 1,310 630 1,295 2, 120 1,255 2,315 4,660 ° a 1,621)
An . 3,247 0 4,283 3,2 18 5,892 7,517 5,364 7, 136 7,03 4 0 0 4,77 9
Total 45,4$8 0 119,3 75 88,8 75 164,965 263,085 144,8 15 192,610 28,135 ° ° 81,2:35

1941 Max , 8,860 8,860 8, 495 9, 225 1I,69!! 10,075 10,075 10,000 9,410 9,535 1,755 7 ,155
M ln . 1,645 1,645 l,U5 1,925 1,735 1,875 1,275 1, 825 2,690 430 860 860
Ave . 6,477 8,5 93 5,895 1, 119 7,518 6, 100 7,334 6,554 7 ,853 6,277 11 ,800 3,98 1
Tota l l:i!3,070 184 ,600 206 ,315 199,320 210,<18 0 283,465 205,355 222,6 40 204,185 163,195 150, 010 91, 565

1948 Max. 7,810 5, 110 5,170 5,170 7,445 8,325 7,885 9 ,230 6,830 9 ,785 8,380 °
Min. 1,295 860 1,29$ 1,295 1, 295 635 915 US 1,555 1,255 1,315 °
Au . 5,814 4,234 4,3 74 4,206 4,599 5,723 5,252 7,374 1,074 7,915 4,37 0 0
Tou l 162,805 122,800 87, 470 88 ,335180,980 180,230178 ,525199,100 198,065 287,11 5 48,010 0

11149 Max. 11,805 7 ,02!! 1, 600 8,460 9.405 9 ,380 9 ,015 9,201 9, 170 9,096 5,845
Min, 1,855 1,585 1,77 5 1,820 1,645 1,135 2,665 2 ,145 1,225 430 250
Ave. 5,505 5,404 6,319 8,299 7,158 7,426 7,7 38 7, 116 7,680 3,653
-rcut 44,040 151,300 178, 800176,360 250,520200,515 239 ,690 192,125 215,050 118, 700 48,41 5

19SO Max . s .rto 1,310 7,670 1,490 1,3 10 1, 495 8,55 5 8. 120 8,120 8,2 16 6,1 47
1,725 2,595 1,060 330 1,515 1,825 3,290 2,3 15 2,436 163 15

Ave, 4 ,43$ 4,7 54 4, 868 4,182 4,521 11,084 6,698 8,901 5,9 80 2,471
Tota l 75,390 128,370 135,830 126,590 187,385 208, 870 187 ,530 186,321 197, 350 81,1ll8

1951 Mu . 1,130 8, 065 7 ,670 9,494 8,795 9,093 7,880 7, 445 7,44 5 7 ,600 $,09$ 416
Min. 430 3, 195 2,436 340 2,317 5,800 2,275 1,296 1,72 3 1,723 330 252
'\Vt , 4,OBl 11 ,342 6,2 33 6, 158 7,202 8,551 6,8 06 5,74 0 5, 765 5, 459 3,878 330
Total 102,030 95, 130 149,586 197,07 1 2<11,662 239 ,588 238,193160,706 184,470141, 944 23,26 5 991

11152 Mv; . 7 ,310 7,310 1,310 7,3 10 8,019 9, 535 1,870 1 ,00 8, 182 8,447 7.310 7,310
Min. 160 413 430 340 139 162 !!51 154 17 3,638 2,436 3,655
An . 3,789 4,016 4,5!!:.! 4,526 5,903 7,000 5,52 0 8, 583 6,374 7,404 6,354 6 ,703
Tota l 71 ,991 32,145 104,698 126,739 159,370231,989 149, 040223,828 172 ,094 207,32 0 222,379 207,793

1953 Max. 2,332 7,9911 7,89$ 1,294 8,16 2 9,2 25 8,485 10 ,000
Min . 8, 162 2,551 760 731 905 625 166 3,292
a ve, 6,489 6 ,429 6,340 4,029 5,484 7,11 3 6,808 7 ,498
Total 142,763 180,013 221,902 100,728 175,4g7 200,8 39 190,618 239 ,921 183,066 2Z6,449 ZOO,751 114,2'l:!

1954 TOlal 0 177,000 1!>8,5OO143,150 181,875 183,750 195,000 134,315 23<1,$00264 ,750 198,150230,000
IgSS Tota 1 144,31li 128,750 95,6 2!! 109,75O 5,450 108,150121,09 2 127,344 143,046 246,614 111,458 0

1958 Tola l 0 0 135,365 159,845 129 ,167 161,953224,713 17\1,556 211,901 215,129 151,849 115,807
1957 TOl.1l l ° 88, 567214,401 185,963 150,78 1271,823 220,572187 ,658 259,350 201,7 18 229,662 14 ,480
1958 Total 5, 000 633 ° ° 0 69,609 181,406 209,323 186,823 171,6117226,612 203,12:$
1959 Tota l 110,000 U5,!! 47 33,204 11<1 ,088 199,606 182,890 I1 4,3l3 286 ,89 3 244,4 02 250,3110248, 490 138.984
1960 Tota l 13,021 53,:181 171,500 114 ,738 2U,'ll 1 227,1117 299 ,894 239 ,Ml 196,587 289,11 4 174,1 66 °
1961 Total 0 70,364204 ,114224,638 <lOJ,O'" 197,421 249,8 16216,687197, 318 255,313 91,35<1 24 ,479
1982 Total 0 119,375 183 ,151 243 ,483176,094 200,494 249,895 212, 163 257,7 87 187 ,80!! 96 ,438 96 ,563
1963 To tal 46 , 198 121,927171,016 1$4,740 :10.365 155, 1143 140,964 155,026 181,692176, 511 181,5 11 146,060
19&4 Tol.al 31 ,682 161,080 183,5 15 113,490 1:19,120 147,11 0 141, 119 195,615 145,338 166,12 8 44,271
1965 Total 166 ,716 181 ,667 175,701 162:, 138 163, 489 181,084 229,739 200 ,78 1 222,343 14,010 0

1966 Tota l 0 130,259 185,57:122<l,312 170,860 180,781 214,013 158,594 112,839 217,996 162,338 48,042
1967 ToIal 133,306 175,105 165,4952 11.718 141.Z92 1) 5,208 195,339 186,815 171,1 20 211,641 171,041 188,1I2l

1953 MD. 8,585 6,916 6,829 8,460 6 ,524 6,58 5 6,585 7,000
Mln . 1,372 4911 1,479 776 1,190 2, 195 1,554 1,004
Ave. 5, 138 4,413 3, 1121 3,801 3,839 4,1124 3,893 3,1'19
Total 107,900 111,835 83 ,29J 91,222 84 ,465 118, 181 81,749 16,303 91 ,936 107,138145, 164 63,02J

1954 Total 0 150,457 11,250 0 0 0 6,400 1,665 53,100 221,250 195,000 48,7 50
11155 Tota l 13,125 ° ° 0 ° 0 24,119 16,844 105,468 191,745 148,464 111 ,406
1958 Tota l 4,2111 0 0 0 0 0 28,92 1 15,625 I J4,,297 00,016 12,891 °
1957 Total 24,<1 53 58,208 181,B58 142, 102 63,5J4, 2J4,,64 1 188,980 115,6 04 140,307 179 ,12 5 82 ,352 11, )51
1956 Tota l 4C,607 10,9711 ° a 0 113,064 45,5 20 24, 3411 111 , 140 73,255 0 1,0156
19$9 Tota l ° 0 5, 7115 11 , 120 34,453 90 ,599 160,364 212,291 98,255 191,256 40,313 81,858
1960 Total 84,375 81,781 12 ,858 0 0 0 0 114,405 212,830 252,OM 160,469 123, 401

1961 Total 118,755 133,872 133,651 190,500 163,724 137,781 260,677 195,042212,989260,859 170,313 168,792
1962 Total 111,125 209 ,073 18,438 149,531101,641 197,031264,0 11 165,464 250,4 32 213,980 140,739174,620
1963 Tot11 181 ,328 113,125 185,458 82,21 9 2,833 130,360 119,265 192,858 238,271 165,32 3 119,532 116,953
1964 Tota l 0 28,98$ 0 5,344 0 0 43, 359 31,641 53, 380 28,5114 0 °
1965 Total 9,75<1 ° 0 0108,823 48, 100 lU ,010 257,032 206,641246 ,563 44,844 0

1966 Tol.aI ° 37,067 9 ,888 81,687 105,15 0 ° ° a 0 ° 14,531
1981 Total ° 0 ° 0 42,187 10,417 29,833 30 ,875 118,000 8,0 00 0

7,810
1,011
5,010

8,065
1,280
8,1 22

7,310
1,826
5,4 21

1,14651.
1,042

313,680
220,406

123,815
530,970
312,907

645 ,152
873,407
952 ,628
733,409
174,73 7
402:,661

137,439
24!!,063

1,019
as
' ,006

3,060
ere

1,518

a....51.
2,315

600,894

3,060
m

2,303
254,880
5.060
m

2,397
585,565

3,060
m

2,309
299,110

3,060
ass

2,018
351,200

',060
ass

2,5 19
292,2 26

3,00 0
'21

2,438
415,549

3,060,..
1,318
51,542

' .000
"2,208

1, 490
36'

3,972

8,065
1,160
6, 162

1,48l,670

8,415
m

8,037
728 ,840

1,130
10

3,041
048 ,535

1,3 10
m

3,950
819,361

6 ,025

'"3, 177
802 ,543

6,827
so

2,366
158,857

••o•
o•o•

1,92 4,.
.86

4 ,144

1,019
11,323

1,019
3,0 57

5.oeo
1,021)
2,193
43,86/}

3,060
1,915
2,807
23,486

3,060
70S

2,008
32, 130

••Q•••o•••••

8,585
1,765
4,952
74,229

1i,4t4
m

3,194
26,353
1,8915.
411

4, 114

- 1,019 1, 148
510 1,0111

1,010 1,019 1,000 1,024
8 ,080 19,36 1 21,004 24,$83

- 1,019 3,060
510 764

1,0111 1,0111 997 2,1178 3.06t'J
11,342 20,36 0 22,926 83 ,384 67 ,32<1

1,019 1,019
5,09$ 22 ,416

3,060 3,060 3,060 3,060
1,913 1,145 510 2,040
2,1011 2,666 2,561 2,60 1
70,445 116,4J 0 7(1,39 5 52,020

3,060 3,060 0 0
1,275 1,400 0 0
2,81. 2,645 0 0
52,275 10,580 0 °
3,060 3,060 3,060 3,060
1,020 255 1,020 1,020
2,423 2,468 2,588 2,256
82 ,365 61,710 69,810 74,480

3,060 3,060 3,060 °
1,020 2!!5 165 °
2,442 2,472 2,412 °
48,835 64,280 51,885 0

o 3,060 3,060 0
o 2$5 510 0

1,020 1,848 2,004 °
1,020 :n ,UO 28,050 °
3,060 3.060 3,060 3,060
2.040 1,020 785 1,019
2,48 5 2,7M 2,700 2,ZZ5
1,395 66, 810 91,800 24,418

3,060 3,060 3,060 3,060
255 765 768 1,275

2,303 2,488 2,309 2,379
34,6 50 72,146 51,718 11,895

o 3,060 3,026 0
o 510 384 °o 2,092 1,62 3 0
0 10,46034,07 8 °

3,000
1,12$
2,691
26,969 61,281 68,2 81 S9,000 28,200° 29,640 88, 160 52,500 21,750
8,34436, 188 78, 62535,656 39,156

13,063 6\1,032 27,813 0 Q
11,156 55,688 61,500 13,125 4. 156

9(l6 50,313 57.78 1 8 ,531 26,31 3
89.938 75,344 16,938 102,188 42,938
80, 188 7a ,344 103,031 62,969 43,489

80,969 84,000 103,750 10, 125 68,938
84,00087,563 76,261 79,66379,688
60,2 50 96,62573,90763,907 37,531
12,459 40, 250 28,422 1,531 f)
64 ,033 81 ,532 101,125 21,875 °
16 ,563 0 0 ° °
2,000 4:1,000 75,313 33,781 9,656

1,019
13,:147

- I ,Olll,..
- 1,006
_ 20, 125

Shaft No. 2 _ HOEA

3,060 3,OllO 3,OllO
1,784 7114 1,019
2 ,447 2,ll17 2,7ll11
63,627 49,72:1 69,22 6

3,060 3,060 3,060
1.020 610 315
2,623 2,594 1,844
30,600 16,226 25,8U

3,060 3,060 3,060
1,016 1,14 5 1,020
2,252 2,238 2,213
22,520 40,280 60,890

2,2n 3,060 3,08 0
765 510 510

1,530 2,521 2,411 1
3,060 ·U ,IHMI 58 ,810

3,060 3,060 3,080
265 255 1,020

2,278 2,282 2,278
50 ,105 43,350 68 ,3-40

° 3,060 3,060o 255 765
o 2,!!39 2,400
o 80.9 45 40 ,800

3,080 3,000 3,0110
1,019 127 255
2,672: 2,394 2,1145
61,45064,64189,945

1,152 2,11 2 0
384 788 0
768 1,440 Q

1,536 2 ,880 °
° ° 3,000° ° 625o •
• o

11,100 0 °
o ° 4,437
o 0 10,93 8

19,8 25 97,750 18,3 44
088,03151,3<1 4

18,28115,031 <1 5,781
30,250 48,583102,125

79 ,15883,531101,313
72,7 19 81,87$ 100,250
2,43884,$9 4 70 ,$32
o ° 7 ,813

38,626 14,813 $7 ,188
o 20,937 11,65-6° 40,1 50 41,563

2, 070 1,II41i 6,400 6,025 5,660: 6,400 6,025
1,83 0 860 1,830 725 1,845 2,207 4,245
1,979 1,728 3,384 2,719 3, 24!! 5, 201 5,765
7 ,915 8,840 80,73 0 78,850 42 ,190124,834 201,783

5,840 5.494 8, 025 5,11 0 2,7111 5, 494 6,110
1,670 1,875 l ,105 448 732 1,865 3,585
4,614 4,56$ 4,832 3,3 07 1,915 3,718 4,807
98,894 123,249 135,299 109, 133 49,783 107,129 l U ,360° ° 2,206 _ 5,49 4 6,8:17° 0 1,303 _ 1,403 4,292° 0 1,755 - 3,542 $,285

o 0 3,509 2,021 2,086 21,253 110,9 84

1,019
15.285 1,019

1,019
ass
96'

11,323
3,060 3,060 2,040
1,019 1,184 1,0 19
2,380 2,U 2 1.233
!!7,115 4 ,644 30,836

o 0 0
o 0 0• • •• • •

3,060 3,060 3,060
765 1,020 1,785

2,486 2, 201 2,652
69,615 SO,GI5 13,260

• • •• • •• • •o • •
3,080 3,060 3,060
255 185 765

2,19 5 2,485 1,994
50,490 86,555 21,930

• • •• • •• • •• • •° 3,060o 1,275
o 2,320° 13 ,204

o 0 768
o 0 512
o 0 672
o 0 2,688

3,000 3,000 3,000
2,000 94 750
2,856 1,615 1,666
74, 250 33,907 31,65 8

51,240 9 ,600 9 ,120
o 0 0
o • 0

19, 183 Ml.906 80,813
4,125 0 0
20,781 438 on,sao
21, 7"1 28,625 0
42,281 50,71966,219
84,00060,06383,3 13
45,625 87 ,781 19,06 3
31,501 51,751 0

o 0 23,469

031 ,15157 ,126

• • 0

2,921
2,1121

° 7,31 0 8,210° 1,725 2,510° 5,326 5,22 3
0 90,535 109,676

2,315 2,435 0
1,1130 1,'777 0
1,1184 1,9 15 0
9,920 28,713 0

o 2,874° 1,098° 1,953o 1, 8 13

1M2 IW:. - 1,093
'-till. 892

1, :t29 1,029
Total :lO,893 17 ,492

lin Max.....
Jm-, 1,019
l oUl

TOlal
1951 Total

Mu .
1ro!l11.
A"e.
Tota l

lk4 Mu .
Min.
Ave. 1,019
Total 12,228

1m Max. I ,on
MlSl. 510
AI'.. 955
l ocal 13,' 15

J'f4e Max. 3,OtlO
2,040

Av. . 2,193
Total 36,720

1il47 J.Iu. 3,060
Yin, 2,550
Ave. 2,915
Total 11,850

1945 Max. 3,OllO
MIr.. $10
A\'f . 2,318
Totio! 25,500

It-lt Mal[. 0
MIn. 0
Ave. 0
Total 0

mO Mu . 0
Min. 0
A. e. 0
Total 0

19S1 Max. 0
Mm. 0
AVfl. 0
Total 0

:tS2 Ma. 0
Mm. 0
Ave. 0
Tol.11 0

."A\"e,T"",
3,719
1,011
2,246

- 20 ,22 1

- 6,ll50
- 5,2 11
- 11 ,37 1
- 148,519

I.b.x. 1.310
"hf!. 4.:l6l:
Ave. 11,396
r "t a1 J!l.J76

1;11 M;a>t. 7,670
il.!!5S 1.410

A'e, 3,835 !!, 186
T(I\;a1 1 ,610 129,655

lt46
AVt. 5.U3 0

lilD T0le1 80,420 0
Mu , 0 0
Min. 0 0
A. . . 0 0
f OUl 0 0
Mu:.
!.ll ll .
A. t •
Total

19S1 t.Iu.
.m.
AVt .T"",

1' 52 Ul X,
I.IIn,
A· e•
T""

MaJ:,
M\"
AVe.
Total

I'J4S \bx,
MIn.
", 'If',

Tnla l

Ie:

13
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PUMPACiE
PUMPACE

PUMPACi E

Oem. Indus. ToUl
DATE

WATER CHLO·
LEVEL RIDES
1ft.) (,..-,

OATE
WATER CHLO·
UVEL RIOES
IfLl <p,m)

DATE
WATER CHLD-
LEVEL RIDES
IfL' C" .. I

DATE
WoUEI
LE\'Et

""

PUMPAGE in Millions of GIIlDM

Shaft No. 1 - OW

J, n. fe b. Mar. Apr. M" June Jul, ALII. Sept. OCt. Nor. Dec.

1949 Sept. I)
12
20
21 6,011

0r:1. 3
14 5.08

Nov. 9 5.08
J)('r:. 7 4,91

19'&0 J an. 23
31 5.32

Feb. 9 4.91
14 5.16
21 5.2i

Mar . 1 4.82
1 4,99
IS 4.41
20 4.99
27 5.07

Apr.:5 5,07
10 4.99
17 4.99
24 4.19

!'oiay 1 5. 201
8 4,82
22 5.24
29 5,24

J une 5 5.24
12 5.16
19 5.15
26 5,01

Ju ly 3 5.32
10 U9
15 5,4 1
24 5.0'1
31 5,57

Aug. 9 5.16
14 5,57
21 5.15
29 5.57

sept . Ii 5.41
11 5.57
2S 4.99

Oct . 2 5,4 1
9 5.57
16 5.41
23 5.57
30 5.66

Nov. 6 5,41
14 5.82

pe e. 1 5,n
5 5.U
12 e.et
18 5.74
26 5.91

1951 Jan . 2 5.81
11 5.116
15 5,49
22 5.74
29 5.74

Feb. 5 5.11
12 5.49
19 S.U
26 , ..,

Mar. 6 5.82
12 5.57
17 5.&6
26 5.91

Apr. 2 5.57
II 5,49
16 5.57
23 5,49
30 5,66

MI J 1 5.68
15 5.24
22 5.07
28 5.0'1

J une 4 5.07
12 5,16
18 5.16
25 5.41

JLlly 2 5.24
9 5.49
HI 5.18
23 5.49
30 5.16

Aug. 6 5.24
13 "'1
20 5,49
27 5.57

Sept. 4 5.82
10 5,16
18 5,91
25 5.l6

o er. 1 5.611
8 4.14
15 5.41
22
29 5.66

Nat' . 5 5.32
1S 5.13
20 5,57
26 5.66

Dec. 3 5.41
10 5.91

J"n , 2 s.st
7 5,41
14 5,32
21 5,66
28 5.49

29
28

"82
43
26

42
21

27
43
31

as
"20
as
"27
28
42
II

"28
22
21

"10
24
31
32

18
as
24

"18
"20
"20
14
19
27

2'I'
12
I'
II
13

10

""31
",,
•,,
31I'
27
18
33
30
29

ae
".0
23,
"16
17

ss
"88

14
20
21
23

23
17
33
21
22
,as
02',"
02',' 0
<12'
"18
22

"ee
37
88
64

"'1
"29
33

n
SO
48
62

34

JUIll! I,
14 4.50
21 4.50

Ju ly 6 4.25
20 4.33

Alii . 20
25 5.66
31

SPpl. 7

Oc t. 4

Nov. 1 4.66
i s
22 5.50
29 4.50

1949 Ja:1. U 5:'5
t·cb. 21

28

J 'lIh-' 11
29

Jul ) II
15 5.3 3
Z1 5.33

AlJtt, I6
24

"

Mu .12
Apr . 6

II
23

"May 13

"ee

19<15 Sept. 5
11
20
28

ne t. 4,
11 4. !U
18
23

Nov. 10 c5.17
04.67

13 e5.50
d -

21 r:4.92
d4.6T

1946 Jan. 28 a4,87
Feb. 1 b5.61

19

Mar . 13
26 4. 67

Apr . 2 4.6 7
10 4.33
20 4.17
21 2.92

Mil )' 4 4,17
18 3.83

J une 3 4.50

"Ju ly 3 4.58
25 4.67

Aug. 8 4.25
23

5<"1'1.16
24 b3.2S

c«. 7 b5.DO
16 5.25
30 5.17

Nov . 4 5.33
25 3.33

Dee. 5 3. 11
1947 Feb. 10 5.17

17 4.33
Mar . " 4.83

II
17 4.58
24

Apr. 19 4.67
22 5.00

May 2 5.50,
26 4, 61

June 10
16 4.67
23 4.81

J uly 14 5.11
21 4.9 2

Aug. 1 4.67
9 4.83
13 4,92
25 4.83

Sepl. 9 4.83
15 4.83
22 4.87
29 4.n

Od.21 4.75
No.... 14 5.33
Dec. 27 5.25

11148 Feb. 5 4.66
17 4.75
24 5.00

Mar . 1,
16 4.42
27 4.15

AJU'. 5 4.42
18
19
26 5.00

May 4
10

"24

rs

18
ID

10
10
18
ID

ID
18
18
21

ID
18
18
10

ID
18
18
IS
18

18
10

"16
10
10
18
10

10
ID
18
I'
""18
18
23
21

re
14
ra

is
IS
14
IS
13
rs
IS
17
IS
13
14
14
14
12

"14
18
14

IS
14

"13
13
IS
13
14
14
18
IS
is
IS
rs
13
14

IS
18
is
re

"is
IS
14

""14
"14
14

14
14

1940 Oct. 4 5.29
14 a5. IT
18 5.50
26 as .42

Nov. 5 5.50
25 a5.42

nee, 10 5.25
16 a5.42
23 a5.35

1941 Jan . 21 4.06
30 a5 .25

Feb . 1 a5 .29
16 a5. 25
25 5.17

Mar . 1 a5.25
8 5,11
17 as .42
27 205.29

Apr . 4 . 5.33
9 a5.OS
14 x5.50
30 s.n

Iota, 5 d,25
14 5.42
19 5.38
30 x5.33

Jun e 2 1.5.25
11 .5 .17
18 a5.17
25 a5.33

Jul)' 4 5.42
12 a5.25
.t5 5.00
30 5.25

Aug, 2 d.n
8 5.42
18 5.50
26 a5.4 2

Sepl. I 205 .25
8 5.50
18 a5.42
24 5.67

Oc t . 3 205.50
9 e.re
18 5.42
24 a5.58

Nov. 7 a5 ,33
17 a5 .50

nee. 13 a5.25
20 5.42

1942 Ju ne 1 6,96
10 a6 .$8

Sept . 2 6.42
3 i18.17
4 8.42
10 a6.58
17 6.25
34 6.58

Oct . 1 6.37
7 16.25
14 6.6T
21 6.5 0
28 :c6.82

Nov. 3 aB.OO
11 6.50
18 6.17
25 8.31

Dec. 2 5,92
9 6.33
11 B.08

lIlU Feb. 15 a5.33
22 i15.71

".r. 1 as .62
6 .5 .92
15 a5 .79

Apr. 15 1.5.46
22 205 .25
29 b5.33

May 7 b5.5!
14 35.25
22 b5.50
26 b5.29

1944 Jan. 24 b5.Z5
31 b3,33

Feb. 9 h5.08
16 a5.08
23 b5.25
26 a5.33

Mar . 9 bS.25
14 h5.08
20 205. 17
2li1 .115 .00

Apr. 4 a 5.00
10 . 5.00
n 1.5.00
25 44.98

May 2 34,79
9 a4.58
19 14.62
23 a4.58
30 i14.62

Jun e 5 a4 .58
13 a4,83
19 a4. 87
29 a4.19

J uly 5 a4.83
10 b4.54
19 lri .62
25 44.92

Aug . 2 014.15
9 204 .62
16 d .75
23 a4.67
30 b4.62

Milt . 20 . 4.92
28 .15.08

Ju ly J a4.25
14 a4.92
28 i14.92
10 b4.83
ar
29

5.88 14.55
5.98 14.55
11 .04 14.55
B.50 14.55
6.17 14,55
6.21 14055
6.00 lZ.47
5.63 13.51
5.84 13.51
5,84 lUI
5.92 14.5S
6.17 14.55
6.00 13.51
6.25 16.62
5.79 17.66
8.13 14.55
5.88 17.86
5.84 14.03

14.55
7.04 14.55
6.17 14.55
5.84 14.55
5.84 14.55
6.04 14.55
5.88 14.55
6.50 14.55
6.00 13.51
6.17 13.51
5.71 rs.ee
6.08 14.55
5.T5 14.55
6.25 14.55
6. 33 14.5 5
6.25 13.51
6,17 14.55
6.04 14.55
6.25 14.55
5.9 2 13.51
5.84 13.51

Shaft No.6 - OOKALA

J une 2,
ra
20
27

Ju ly 5
II
18

"Aug. 1•te
22

"......
12..
27

Oct. 3
10
20

"
Mill shu t clown thru pee .

1939 Jan . 9 6.00 14.55
17 6.09 13.51
23 3.91 14.55
30 6.25 14,55

Feb. 8 5.87 13.51
17 5.50 13.51
21 5.21 15.59
27 5.33 14.55

Mn , 6 14.55
13 23.90
20 17.66
28 14.55

Apr. 6 5.59 12.99
13 4.50 17.66
17 5.42 14.55

May fl 5.67 20.78
12 5.33 13.51
11 5.67 18.70
24 5.69 14.55
30 5.75 14.55

J une 8 5.75 12,47
IS Ml9 14.55
22 5.67 13.51
27 5. 33 13.51

July 10 5,50 13.51
11 5.50 11.43
25 5.25 11.43

AUK. 14 5,83 15.59
23 0.54 n.59

Sl!pl.5 6.113 15.59
19 5.67 18.70
2:2 8.75 15,59

Oct. 19 5.42 14.55
23 5.33 14.55
30 5.59 16. 59

Nov. 4 5.42 14.65
11 5.59 15.59
11 5.54 15.59
24 6.50 13.51

Dec. 4 5.33 15.59
11 5.59 15.59
18 &.59 14.55
28 5.33 15.59

1940 Jan . 3 5.58 15
11 5.58 16
rs 5.50 15
24 i15.42 15
31 )16.62 18

Feb. 6 a5.21 15
13 M 2 16
21 205.25 16
28 5.2a 12

Mar . 7 a4.83 15
19 5.17 14
21 5,42 12
28 15.17 14

Apr .l0 a5.2 1 15
16 5.25 IS
25 a5.08 15
211 1.4.75 16

May 8 4.92 14
17 a4.67 15
24 5.00 15
30 4.88 12

June 7 4,75 18
14 a4.08 12
20 4.92 14

July 14 4.83 16
22 45. 17 15
2li1 .s ,42 IS

Aug. 5 5,42 15
12 a5 .33 14
19 a5. 11 17
26 6.42 16

Sept. 2 a5 ,U 15
10 a5 .25 14
16 a5.11 18
24 5.25 15

1lI311 Jan. 24

"Feb. 7
14
21
28

Mar . 8
21

Apr . 5
12..
as

MilY 2,
18
23

"
"sr
18

""231
374
'88
44036.
430

4S5
524
321
330
'01
311.0.
'"88'
'88
eae
880
701
831.88
'88
.88

180

320
' 343"
307,,,
390
4S3
431
440
4ll
417
518
473
.01
480
m
S71
813

'"38.
'"780

24

73

""""71
"""81
88
85
71

""90
100
,90
,82

"88
88
89
sa
89
BB

BB
108

33 27
4023
5257

WATER CHLD-
LEVEL RIOES
(ILl IPll""

6053
63 27
58 41
35 44

Nole : AnnLl.il la,('u.gt'
unlel' Indicated.
a· For March _
b • For
e - For Augus t 29-31 .
d - At December 31.
e - For No, embe r .

Shaft No.6 - OOKALA

1937
1938
1929
1940
11141
1942
1943
194'
1945
1946
1947
1948
1949
195Q

1951
1952
1953
1954
1955
1956
1957
11158
1959
1960
1961
1962
1963
1964
19115
19158
1967

1981 3.0 -3.7
1962 3.0 ·3 .7
1863 3.0·3,7 156
19154 3.0-3 .7 159
1965 d3.5

3.0-3.7 156·1'17
1966 d3.5

3.0·3.7 156·17 7
1967 d3.5 156- 177

3025
24 31
5660
62 e76
5359
54 50
6853

Sh.ft No.8 _ PAHALA

028

eee- 76
102

'"173
177
e l61

'"188
138
177
177

197
156- 177
156-177
156·17 7
tSb ·177

Shaft No.5
PAAUILO

1945
1946 450
1947 646
1948 630
1949 650
rsse 788
1951 671
1952 714
1953 680
1954 951
1955 741
1956 d,095
1957 728
1958 728
1959 S90!
1960 596
1961 466
1962 ('662
1963 e5114
1964 e744
1965 801

1966 857
19a7 822

WATER CHLD-
LEVEL RIDES
if'll r,p..,

bU4
d3.17
dU
dU
d3.33
dJ.17
"'.0
d3.55
d3.5
d3.4
d3.3
dJ .3
d3.0
d3.5
d3.5
dU

3.0-3 .1

1,666
cl,S7 1

4S3

'"1,712
1,250
'94'99
17'
ese
e546

est
29'

220
177

154
lol4

Shaft No. 5 - PAAUilO

11143
1944
1945
1946
1947
1948
1949
1950
1951
a52
1953
19"
19S5

"381957
1958
19S9

"'"

1942 45 85 - - 33 12 21 - - - - U
1943 2 9 36 23 45 38 46 5 5 40 40 -
IV44 13 43- 24 - --- - 12 4444
1945 23 72 48 48 67 60 64 63 7S 55 50 511
1946 10 59 89 66 71 90 66 73 - - 17 59
rn7 73 83 72 81 62 65
1946-- 3Z 15 96 73 80 58 56 33- 17
1949 88 75 71 71 85 87 84 12 70 87 46 -
1950 17 66 70 93 72 73 92 71 25 38 88 74
1951 59 59 65 87 S4 53 71 57 10 35 83 88
1952 41 99 102 66 69 94 70 90 13 41 19 84
1953 31 69 93 76 92 73 73 87 66 68 67 39
1954 3 57 T9 79 93 76 74 93 78 109 70 104
1955 84 85 95 94 128 15 129 91 106 129 106 96
11156 43 111 134 185 145 145 148 113 140 114 120 154
U ST 4 119 166 113 no 151 106 80 lt9 108 141 58
1958 n 12 15 15 1:1 63111137135110 142132
1959 132 102 103 103 132 132 116 139 107 134 109 40
1000 2 56 180 119 145 178 149 150 140 194 119 162
1961 127 131 54 98 112 131 131 911 122 103 96 74
1962 21 98 122 102 126 82 81 103 82 82 50 12
1983 31 74 120 69 104 133 100 135 110 101 9li1 40
1964 44 123 95 134 101 103 131 115 126 90 104
1985 94 106 102 115 134 128 l Z8 105 99 121 24-
1966 81 108 105 Il S 89 89 108 92 90 124 94 12

HONOKANE

xcre : I" million. of ga llons ,
e - E8t1mated.

1941
1948
1949
1950
1951
1952
1953
19"
1955
1956
1957
1958
1959
1960
19B1
1962
19153
1964
19B5
1966
l li1 117

160
WATER SUPPLI



:R tP'\J
, ' Ie.. om

WATER CHLD-
LEVEL RIDES
(tt.l fJP'"

DATE
WoI.TEIl CHlD-
LEVEL RIDES
UU I", ,,,,

DATE
WATER CHLO·
LEVEL RIDES
(IL) IppIIII

OATE
WATER CHLO·
LEVEL RIDES
1tt.1 1ll",,1

DATE
WATER CHLD-
LEVEL RIDES
C'U (ppml

DATE
WATER CHlO-
LEVEl RIDES
{Ill \lIp", .

"
5.5...

12

12

18

"

13

..
12

33

"

13

sa
33

16

93

15

"
61

"

96

"

18

70

18

"
"
65

"

12

..

15

13

13

63

12

15

16

B1

60

"

"

91

65

22

18

..

19

21

21

16

..

"
1959 Nov. 5 5.8

1
10 6. 1..
15 fl. )
20 5.9
21
25 5.9
2B
30 6.0

Dec. 5 6.0
10 6.0
15 8.0
20 5.9
25 6 .1
31 6.0

1950 J an. 4
5 5.9
10 5.8
11
15 5. 7
16
20 5.6
25 5.'1
31 5.8

Feb. Z
5 5.6•10 S.5
15 5.6
16
20 5.1
23
25 5.6
29 5.1

Mar. I
5 5.9•10 S.6
15 5.7
20 5.8
22
25 5.8

"31 5.8

Apr . 4
5 5.8
10 6 .0
11
15 6.0
18
20 5.7
25 5.8
30 5.9

May 2
5 5.1
10 6.0
IS 6.1
17
20 6.1,.
25 6. 0
31 6. 1

June 5 6.3
1
10 6.0..
15 6.1
20 6.3
21
25 6.2
26
30 6.0

J IIJ, 5 8.2
10 6.1
12
15 5.l1
10
20 6.1
25 6.2
26
31 6. 2

Aug• .2
5 5.9•10 5.9
15 8.0
16
ZO 8.0
23
25 6.1
30
31 6.1

Sr pL 5 6.3,
10 8. 3
13
15 11.0
ZO 11 .0
25 6.3
21
30 6. 1

Oct . 4
5 11.2
10 ll.I
11
15 8. 1
18
20 11.0
25 6.1
31 &.0

Nov. 1
5 ee.o
10 ee.a
n 6.0
20 6.2
25 6.2

"30 6. Z
Dec. 6 e.3•10 6.1

12
15 11.1
20 6.2
:15 6.1
21
31 6.1

"

"

....

63

52

36

"
42

"

39

36

12

33

30

"

18

97

52

11

67

44

28

61

95

"19

63

81

60

16

60

so

23

..

..

..

15

..

..

113

"

"

..

n o

116

109

113

115

101

1958 Sr pt. 5 6.2•10 6. 1
13
15 6.3
20 6.2
25 6.1
21
30 6 .0

Oc t. 4
5 6.3
10 6. 1
11
15 6.2

"20 6.3
25 6.4
31 6.2

Noo.r. 1
5 6.2
6
10 6.2
15 6.3
20 6.2
22
25 6. 1
29
30 6. 3

Dec. 5 6.2
6
10 6. 3
13
Hi 6.2
20 6.3
25 6.3
21
31 6.5

1959 J a :l. J
5 6.4
10 6.5
IS 8.1
11
20 6.1
24
25 e6 . 1
31 6.1

Fell. 5 6.1
1
10 6.1
14
15 6.3
20 5.9
21
2S 6.2
Z8 6.2

Mar . 5 6. 2
1
10 6.1
14
16 6.3
20 5.9
21
25 8.2
26
31 6.2

Apr . 5 6.3
10 6. 1
12
15 8. 1..
20 6.3
25 6. 3
30 6.3

Nay 2
6 6.3•10 8.2
15 8.11.
20 6. 2
23
25 6 . 1
30
31 6.2

J unl' 5 6.0•10 6.0
13
20 8. 1
25 8.1
21
30 6.0

J uly 4
5 6. 1
10 6.0
11
15 6.1

"20 6.2
25 6.1
31 6.1

Aug. 1
5 f1.3•10 6. 3
15 6.3
20 6.2
22
25 6.3
28
31 6.3

Sept. 5 8.3
10 11 .3
12
IS 6.0..
20 6.2
25 6.1
2B
30 6.1

Oct. 3
S 11. 1
10 8.1
16 6.0
11
20 5.9

"25 5.11
31 8. 1

15

12

18

36

21

"

16

30

16

"

21

15

..

12

30

18

12

15

B1
"

39

15

33

18

I'

"

52

15

16

70

18

18

18

12

18

15

15

112

11

"

15

12

"

"

,.

"
"
"

"

,.

"
"

..

..

..

6.2
6.1
e,o

6.',..

e.c

6,2

' .1

6.'

5.'
6.1

5,'6.'
6,'

6.2

5.'
e.c

5.7

5,'5.'

..,

6.1
6.1

5,1
5.5

6.'...
6.1

6.'

5.'

6,'6.'6.'

6.'

5.'
5.'5.'

5.'

5.6

5.'5.'

5.1
5.1

13

5.5
5.'
5.'

6.'
6.1
6.1

5.'
5.5
5.6

5.5

5.'
5.'
5.'

6.2

5.'5.'

5.6

,....,5.'

' .2

5••
5.6

5.5

5.5

5.'
5.6

5.'

' .1

5.3

5,'
5.'
5.'

' .3
5.5

5,2

5.'

5.2
5.2,..
5.3

No•• 4
5
1D
15

"ao
as
30

rx-c . 2
5•1D
15
ie
eo
23

"31
1958 J a n. 4

5
10
11
15

"so
25
28
31

Feb. 1
5•1D
15
20
22
as
28

Mar . I
5•1D
15
eo
22

"28
31

Apr . 5
1D
12
15..
"""30

May 3
5
1D
15
11

"24
26
31

June 6
7
1D
14
15
20
21

"2B
30

Ju ly 5
1D
12
15..
20
25
26
31

A.lII. a,
•1Dl'16
20
23

"30
31

1957 Ju ly 1
5
6
I'
15
ac
ae
2B

"Aug. 5
to
12
15
I'zn
25
2B
31

Sept . 3,
•1D
15
16
2'
23

"30
Oct. 5

1
1D
14
15
ao
21
as
28
31

31

23

18

21

21

as

"

"

12

42

"

"

23

..

za

"

..

"

as

"..

as

42

..

52

"

..

22

57

"
61

..

39

21

11

23

21

21

18

23

21

22

21

5.5

5.'

5.3
5.'

5. 7
5. 7
5.'

5. 1,..

5.'
5.3
5.'
5.5

5.5
5.6

5.'5.'
5.5

5.'

5.'

5.'
5.6

5.'

5.'5.'5.'

5.5

5.'

5.'
5.5

5.3

5.'
5.3
5. 1

5.6

' .5
5.'

5.6

5.1

5.'

5.'
5.'

5.'
5.'
5.1

5.'
5.1
5.'

5,2
5.'
5.5

,..,..
5,2

' ,2
5.3
5,3
' .2

5.'

5.1
5.1
5.1

5. 2

5.7

' .1
5.'

5.1
5.'5.'
5,1
5.6
5.'5.'
5.6

5.'

5.2
5. '

5.'

5,'

5.'
5.5

5.'

19511 r.iay 5•,.
14
15
so
21

"2B
31

J une 4
5
1D
11
15

"ao
25
30

J uly 2
5•1D
15
16
eo
23

""31
Aug. 5

6
1D
13
15
eo
25
21
31

Sep l. 4
5
1D
15
11
zo
"as
3'

0<' I
5
6

"15
eo
aa

"19
31

NDv. 5
1D
13
15

"eoas
30

Ore. 3
5
I'
15
11
ao
es
31

1957 J an . S
1D
15
ac
25
28
31

Feb. 3
5I'11
15

"2'as
28

Mar . 4
5
1D
11
15
18

"25
31

Apr. 1
5•1D
15

"22
25

"3'
May 5

6,.
15
15

""21
31

J llne 3•1D
15

"24
253'

23

..

..

34

"

..

••
"

32

..

51

5'"
58

"

"

ss
ee
41
51

"58
58
re
61
ro
61
662.,.
ac
"ec
22

""18
33
31
41
38
as..
31
32
42
35
31
32
38
31
31
31
31

"""41
42
13
31
51..
"..
"52
"sa
32
32.,
42

31
35

"2.
""2'"""16
15
19
12

11
12
15

"11

51
so
11

"52
B2

II' - Estlma led.

1954 JUlie 2 5.0
1 5.1
14 5.0
21 5. 1
28 5.1

July 6 5. 2
1Z 5.1
18 5. 1
19
26

Aug . :1•16
18 6.3
23 5. 1
30 6.3

Sepl.. 7 5.3
13 5.4
20 5.5
Z7 50.4

Oct. 4 5.3
11 6.3
18 5.2
25 5.2

Nov. 8 50.3
15 5.4
22 5.5
29 5.4

Dec. 6 5. 3
13 e5. 2
20 e5.3
2'1 e5. 2

1955 j an, 4 5.4
10 5.4
1'1 5.4
24 5.3
31 6.5

Feb. 1 5.6
14 5.5
21 5.8
25 5.7

Mar. 1 5.1
14 5.6
21 5. 7
28 5,6

Apr . 4 5.7
II 5.7
18 5.1
25 5.8

May 2 5.1
9 5.7
16 5.1
23 6.6
30 5. 7

J une 6 5. 5
13 5.5
20 5.5
27 5.3

July 5 5.5
11 5.4
18 5.6
as 5.6

Aug . I 5.1
8 5. '1
15 5.1
22 5.1
29 5.1

lk pt. 8 5.1
12 5.8
19 5.1
26 5.5

o«. 3 5.6
10 S.S
17 5.6
24 5.6
31 5.1

Nov. 1 5.1
14 5.1
21 5.6
29 5.7

Dec. 5 5.5
12 S,4
I II 5.5
21 5.6

195e Jan . 3
5 5.4•10 5.3
15 5.6,.
20 5.2
23
25 5.3

"31 5.3
Feb. 5 5.5

6
' 10 5.2
13
IS 5.4
OlO 5.2
2!1 5.5
21
211 5.2

Mar . 6 5.3
10 5.3
12
15 5.1

"20 5.1
25 5.4
26
31 5.5

Apr . 2
5 5.4•10 5.4
15 5.5
16
20 5.4
23
25 5.5
30 5.5

"56
..
"

21
so

"31
35
21
16
16

22
21
16

""33
41

"38
31
33......
47....
31..
47
52..
"""47
26
52
21

"........
"""31
35
21

"16
18

""21
41....
51..
47
31........
"....
52

"""18
33

""33

5.'
' .2
5.'
5.'

5.18
5.409
5."
',89
&.&'1
5.24,,"
5.49
4.94
5,04
5.35
S.20
d .24
5.18
5.19
5.20
5.14
5.09
5.37
5.32
S.35
5.35

5.22
$.29
5.39
5.40
5.0Ol
5.32
5.31
5.44
5.81
5.97
e5.94
6.94
5.68

5.69
5.3'1
5.42
5.24
5.42
5.30
5.4&
5.49
5.51
5.40
5.40
5.38
5.3 '1
5.1
'.1s.s
5.1

s.s
5,'
5, '
5,5

5.'
5,',,'5.'
5.'
' .35.''.3
5.3
5.5
5,'
5.2
5,2

5.2
5.'5. '
5.2

5.35.'5.'
5.3

5.'
5.3
5.'5.'5.'
5.'
5.3
5.3
5.'
5,'
5••
5.'5.'
5.3
5.3
5.3
5.'
5.3
5,'5.'5.'
5.5
5.2
5.'
5.5
5.'
5.'' .3
5. 1
5,'
U
5.2
5.3
5.2...
5.1
5.'5.'5.'

fl'b . 4
II
II
25

Mar. 3
10
17

"31
Apr. 7

14

""",,5
12
I'as

JUlie 2
s
16
23
30
7
14

""Au!:. 4
II
II
as
1•IS
az
29

ad. &

"20
27

Noy. :I
10
17

"110<, 1•IS
22
29

lts3 h n. s
12
19
26

Fi b. 2•16
23

!olu . 2•"23
JD

Apr. &
13
20
27

Io\.;,y 4
II
II
ae

June I•IS
29

Jill ' &
13
20
21

"'1Ilt. 3
10
17

"31
k pt.8

14
21
2B

01:1. 5
12
19
2B

NOt'. 2•18
"JD

Die. 8
14
21
2B

IgS4Ji. l\.S
II
18

"F' h. I•IS
23

Mar. 1•IS
23
29
&
12
19

"!lb., 3•10
11
17

"21
31

,,
o
I
I

I I

•[
e
•I•I,
I,,,,,
I
I

•,,
I,
I,,,
I,
I,,,
r,
I,,,
r,
I
I
I
I
I
I

",
I,,,
"I,
J

"lo
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WATER CHLO
LEVU RIOES
(ILl I"'"

WAT£R CHLO·
LEVEL RIDES
(I 1j I" ""

Shaft No. 1 - OW

J une 5
11
19
28

J uly 3

"11
24
81

Ail S. 1
14
21

"

DATE

Mar. 1
14
21

"Apr. 4
11
16

">b,2•16
13
30

1941 Jan . 3

"11
24
81

Feb. 1
14
21
18

1940 Apr . 5
12
19
28

Ma, 3
10
17
24
81,- ,
14
21
26

Ju ly '&
12
18
26

Aug. :2•16
""......
""27

Oct. 4
11
16
25

Nov. 1•"11
"Dec. 6
20
21

June 8

"20
"J ul, 4
11..
25

AUJ. 1•..
11

"..... ,
"1926

Oct. 3
10
11
24
81

Nov. 7
14
21
18

(}foe. 5

"19
26

11142 J an. 2•18
",.

Feb . II

""27
Mu• •

"""Apr. 3
10
11
24

May 1•..
""

15.89
15.02
15.89
15.89
15.83

15.94
15.14
14 .29
re.er
18. 28
11.51
11.91
11.11

16,90
19.06
19.0 3

18. 26
16. 42
22.11
21.58
20.26
19.83

19.38
18.83
18.18
11.88

11.14
11.50
11.21
17.0:1
16.71
16.55
16.28
111.011

15.8 5
15.10
15.50
15.411

15.30
15. 211
15.17
15.21
15. 12

15.04
14.98
14 .98
14.711

14.81
14.10
15.05
14.98
14.85
15.01
16. 10
15.36
16.18

15 .\111
17.38
17. 26
11. 31

11.88
11.84
19.11
lB.69

21. 19
2&.88
23.86
:11.\12
21.14
20.26
19.65
18.88
11.23
19. 44

19.30
19.07
18. 72
18.32

11 .811
17.45
11.10
16.80
16.5 1

18.3 8
111.32
18.32
16.11

16. 18
111.23
16.30
111.1 5

15.96
15.73
1&.1 1
15 .53
15.25
15.19
15.21
15.13
15.20

15.01
15.1 1
15. 19
15.03
15.3 6
15.311
15.36
15.28
15.Z8

15.25
14.00
14.00

I U l7
14.0 0
14,50
14.17

14.00
13.112
14.00
JUB
13.15

WATER
LEVEL,..

"'n. I•15
22
29

J une :5
10
11
24

Ju ly I•15
22

"Alii . 5
12..
28

Sept. 2•"23
30

Oc t . 1
14
21
26

H09 . ..
11
18

"Dloc. 2•18
"30

1939 Jan. IS
13
30

"Feb. 3
10
17
24

Mar . 3•10
17
24
31

Apr . 7
14
21
18

May 5
12..
26

Allr . I•11
"22
"MOl' 6
13
20
27

DATE

Ju ne 2•18
13
30

July 1
14
21
18

AUI. 4
11
18

"Se plo I•15
22

"Oct. 6

"20
"Nov. 3
10
11
24

Dec. I•"22
"1940 J an. 5
12
19
2•18
"

1937 Dec. 3
10
11
24
31

11I38 J an. 7
14
11
28

Fl"b. 4
11
18
25

Mar . 4
11
18
as

WATER CHLD-
LEVEL RIOES
II'Ll C,p ...l

DATE

WATER
DAn LEVEL

1'''

1936 Ma l' 2 13.117
9 13.58
16 13.$8
23 13.5<1
30 13.5 4

J llne II 13.58
13 13.54
20 13.42
2'1 13.25

J uly 4 13.1 8
1) 13.011
18 13.111
25 13.21

Aug. I 13.25
8 13.61
15 14.58
22 14.91
29 15. 16

Sept . 5 15.41
12 15.41
19 15.33
211 15.2 1

Oct . 3 1l1.0B
10 16.21
11 16.00
24 16.1 5
31 15.111

Noy. '7 111.011
14 15.91
21 15.58
28 15.58

Dec. 5 15.16
l:l 15.00
19 14.58
26 14.50

1137 J an. 1 20.28
9 18.511
III 11.6 1
23 17.21
30 19. 21

Feb. 5 20.01
12 n.1l9
19 19.11
26 19.2 1

Iobr . 5 Ill .15
12 20.59
19 20 .48
26 20.63

Apr. 2 19.98
9 111.48
III 18.9 4
23 18.3 4
3D 18. 11

May 1 18.23
14 18.07
21 11,82
28 11.63

Jlln f' 4 11 .36
11 11. 11
16 16.11
25 111 .45

Ju ly 2 16. 01
9 16 ,07
16 15.81
23 15.65
30 15.61

Aug. II 11.06
13 11.1 8
20 11.45
21 11.53

8<'pt.3 17.40
10 I1. Ul
n 11.001
201 16.90

Or t. 1 16.64
8 ltl.5 2
15 16.26
2.Z 16.11
29 15.14

Nov. 5 15.49
12 15.52
III 15.46
26 15. 11 3

1966 Se pt. 4 5.2
1 245
II 5.1
13 264
18 5. 1
20 211&
25 U
27 288

Oct . 2 !I. I
9 5. 1
12 see
16 5.1
19 216
23 U
25 291
30 5. 1

Nov. I 308
6 5.1
8 310
13 5.1
15 259
20 5. 1
22 320
21 4.8
29 322

Dec. 4 5.2
5 242

12 ".. "21 32

'"2Il
25'

'.1

' .2

"
12.

I"
195

'"141
111

181

IS'

"

180

,.,

14'

"s.t

e.e

128

180

s.s

I"

"

185

184

s.s

115

I.,
s.s

l3J

187

s.s

e.•

...

IS'

192

11.

"""

'"

e.s

128

48

1. 0

s.•

'"

187

"

'"111

1"

e.s
e.s

187

11.

111

'"

111

111

181

'.5

143

128

179

133
e.e

136

201

175

,.,

, .e

s.s

•.s

s.e

•.s

'.'

'.'

,.,

, .s

s.•

' .7

'.'

'.'

,..

,.,

,..

,..

,..

,.,

,..

,..

,..

,..
,.,
,.,

,..

,..,..

,..

,..

,..

WATER CHLD·
LEVEl RIDES
1"-' " .....,

,.,,.,,.,,..
5.',..,.,,.,,..
'.1,..,..,..,.,..,,.,,.,,..,.,,.,,.,

AUI-:. 2·18"30

DATE

J llne 5

July 5
10
II
11
18
25
31

Mar . 6
1l
20

"Apr . 10
11
24

>b, 1•"22
"

1965 Ja n. 3,
10
12
17
18
24
26
31

r ...b.2,
•14
16
21

"28
Mar . 2,
•14
"21
23
28
30

Apr . 4•11
13
19
20
25
21

May 2••11
19
16
23
25
30

J une I••13
"20
23
27

"JII I I' 4•11
14
16
20
25
27

Au&:. I••11
15
16

"24
"31

Sept. 5•12
14
18

"28
28

Ocl. 6
12
17
19
24
28

Nov. 2
1•19
21
24
28

[)(oc.2

"28
1956 Jan . 9

16
23
30

f eb. II
13
20
27

141

145

"

131

145

"

129

I"

'"

15'

32
"

..

145

13'

19.

"131
145

'"

109

15'

"

192

148

121

'"

148

141

148

133

148

109

15.

145

"

'"

11.

145

"

'31

10

103

141

104

119
124
ll8
145

14'
133
iss
61
13'
ias
'"15.
' 45

16'
113
l3i
i ss

'"148
'"14...
41
24
18

"21
18

e.o

......
'.2

......
'.'
'.'

, .o

'.1
' .1
' .1...
' .2
'.1
,..,.,

,.,

'.'..,
' .1

..,

,.,
,.,
,.,...,.,
,..
...

'.'

,..
,.,

'.1

,.,

,..

'.'

,..,.,
,.,

,.,

5. '
5.5

,..

5.4

,.,

,..
,.,

..,

.....,.........
' .1...'.'5.1,.,
' .1s,,
' .1
'.2e.e
5.1,..,.....,..,..
s.a
' .2,.,...,.,..,,.,
'.2'.2'.2
' .1

N09 . 5
11
18
25

Dec. 2•18
"30

11164 Jan. 5•12
14
19
21
26
28

f eb. 2•s
11
16
16
23
25

Mar . 1,
•10
"18
"24
29
31

Apr . 5,
12
14
18
21
28
28

>b y ,,
10
12
11
18
24
28

J l,ln(' 2•14
19
21

"28
30

Ju ly 5
7
12
14
18
21
26
28

Allg. 2••11
19
19

"25
30

Sepl. I••13
"20
22
21
29

Oct . 4•11
13
18
10

"28
N..v. I

2••"16
""29
30

o. 'c. 6
1
13
14
21

DATE

1963 J unl' 4
10
18
as

J uly 2•18
23
as

AUt:::. 6
13
20
21

Sept . 4
12
17
24

oe . I
e
is

"28

""109
121,.
112
12.

131
141

"31
"'81
"40..

,.
18
16
21
11

16
16

16

""101
""

24
sa
10
so

"10
69
40
85

"81
97
66..
"96
92

92
102
101
103
96

99

"103
101

""""102
121

'"101
109

91
11.
112

"115
22
21
18

I'
16
18

"17
18

17

"..
81
92..
"112
101..
"102
91

102
113
106..
109
109
165
109
103
11.
11.
11.
165

109
105
10:
11.
11.

12.
m
132
132

113
I"
137
131

147
124

"

c.o,..
e.,
e.,
s.s,..
e.e,.,
s.•

'.',.,,..
e••
e.e
s.a
s.s
s.s
s.e
s.a'.'' .7e..
s.s
e.a
s.,
' -'
e..'.7e.c
'.'s••
'.7'.''.''.7
e.o
' .7'.7e.e
s.e, .o
s.•,..
s.t
, .e,..
s.n
s.t
s.s,..
'.', .e,..,..
'.''.',.,,..,.,
' .2..,,.,
' .1,..,.,
5.'
'. 2'.3,.,
' .2'.2..,' .1
'.2,..
'.1'.'
5. 1
' .2,..,.,
' .2
' .2'.2'.2'.1,.,
'.2,.,
' .2,....,
' .2,..
' .3
5.'5.',.,
'.2
'.2,..,..,..
'.J,..,..
'.''.1..,.........
'.'......'.1..,...'.1.....,...'.'.....,

1%1 a an. 4
11
17
24
31

Fl'b. 1

"21
28

OAl[

Mar . 1

"21
28

Allr . 4
11
18
25

Ma l' 2•18
23
ao

Allr . 1•
' 6
23,.

Mill' 1
14
21

'"

June 5
12
18
26

J uly 3I'17
24
31

Aue. 1

"21
28

Sf'pt. 4
11
18

"Oct. 2•18
23,.

Nov. II
132.
27

Mar . 5
14
18
28

[)t>r.4
11
18
25

1963 J a n. 2•"22
"f f'h. 5
12
18
28

Ju nl' 8
13
20
21

Ju ll' 5
11
18
as

Allft'. 1•15
"29
5
12
18
28

Oc:t.3
17
23
30

Nov. 6
13
eo
21

Dec. 4
11
18
as

1962 Jan. 2•18
23,.

Feb. 6
132.
27

Mar . 6
132.
21

Apr. 3
10
17
24

"" I•15
"29
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WATEI WATER WATER WATER WATER WATER WATER

'Ill. DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL
OJ .., '''l .., ' ''l

1m Sept. • 14.65 1:)45 JOlIn. , 16.32 1947 J uno , 14.14 1949 Oct . 2 13.67 19St f eb . 2 17.36 1954 J une , 12.86

11 14.58 12 15.90 • 14.09 • 13.59 • 16.6 5 12 11,9 01

18 14.73 " 15.79 " 14.05 18 13.5 4 18 16.61 18 13.0 3

" 14.65 28 15.46 22 13.89 23 13.58 23 111.5-1 28 12.9 4

OCI. 2 14.54 F" . • 14.94 29 13.96 30 13.84 Mu . I 16.61 Ju ly , IS.07

• 14.67 ,""" . 2 14.36 J uly • 13.87 Kuv. • 13.84 • 16.44 10 13.28

18 14.68 • 14.73 " 13.78 13 13.87 " 16.38 17 13.01

" 14.78 I. 14.94 20 13.75 20 13.84 22 16.86 24 13.05

30 14.1 1 23 IU 5 27 13.81 27 13.85 29 17.0 1 " 13. 11

• 14.87 ae 15.48 A... . , 13.59 Doe. • 13.75 Apr . , 17.28 A.... , 13.19

" 14.50 Apr . • 15.36 10 13.96 11 13.80 IZ 17.Z8 14 13.36

2Q 14.57 " 16.75 17 13.78 18 14..44 " 17.19 21 13.Z8

21 14.:14 20 16. 21 24 13.64 as 14.86 ae 17.06 28 13.71

Dec . • 14.19 21 15.94 " 13,40 " 15.Zl M, y 3 16.77 Sept. • 14.3 6

11 14.00 M' y , 15.13 Sl'pt . , 14.36 1950 J an. • 15.77 10 16.61 11 14.78

18 13.90 11 IUD 14 14.29 " 16.31 17 111.118 18 14.78

" 13.19 .. 15.17 21 14.03 22 111.05 24 16.70 " 14.811

"" J"'- 2 14.11 " 14.92 28 14. 311 29 16.11 " 16.19 Oct. 2 14.60

• 14.58 J _ , I4. M Oct. , 14.43 F" . , 16.11 J _ , n.99 • 14,8 2

18 14.90 • 14.52 IZ 14.4 3 12 15.611 .. 15.78 1. 14.311

" 14.42 " 14.3-4 18 14 .27 19 15.70 21 15.69 23 14.311

30 14.:n 22 14.11 26 14.33 2. 15.6 5 28 15.36 30 14.36

f eb. • 14.16 29 l U 9 No•• 2 14.11 Mu . , 15.87 Joil, , 15.36 • lUll

13 14.40 Ju l, • 13.IH • 14.30 12 1$.94 IZ 15.1 9 " 13.9 4

20 14.11 " 12.81 .. 19.2 3 " 15.42 19 15.32 20 13.09

21 14.25 20 13.51 " 18.11 28 U .2'l 28 21 l UI

Mtt. e 14.26 21 13.32 30 U .48 Apr . , 15. 16 Aug. 2 15.0 3 Doe. • 13.44

13 14,42 A.... 3 13.28 "',. , 15.49 • 15.21 • 15.00 11 18.8 2

2. 101.•30 ro 13.23 .. 15."3 " 15.17 I . 15.07 18 21.94

21 14 . 16 17 13.69 21 16.7 2 22 15.21 23 14.90 " 19.1 9

A... . , 14.11 24 13.19 28 16.33 29 19.07 ,. 14.90 " 18.88,. 14.06 " 13.32 Ill O J ...e, , 15.90 M>, • n .07 Sl'pt. • 14.81 1955 Jan. , 19.21

17 13.92 Sep t . , 13.40 I. 15.43 " 111.38 " 14.78 " 19.1Il

24 13.83 .. 13,40 17 15.53 20 18.36 2. 14.81 22 18.38

M, y , 13.8 3 21 13,4 4 24 15.1 9 27 18.94 21 14. 69 29 17.53

• 14.08 28 13.49 " 14.93 3 18.75 Oct. , 14. 51 F..... , 17.65

" 13.92 0< " • 13.36 F". , 14.72 I. 18.36 11 14. 27 12 17.4 6

22 13.8 2 12 13.36 " II 18.1 5 IS 14.36 19 18.1 9

29 13.78 " 13.36 21 14.11 24 17.76 as 14.40 28 18. 36

s 13.75 " 13.28 28 14.31 Jil l,. 1 n .2i I 14.28 Mar . , 16.81

12 13.53 2 13.48 Mar . 6
, 16.79 • 14. 36 12 18.28

" 13.53 • 13.35 " 14.54 " 16.40 " 14.36 19 17.78

2. 13.58 ,. I :U6 2. 14.53 22 15.81 12 14.61 " 17.19

Jul, , 13.8 2 23 13.53 21 14.40 29 15.84 " 15.11 Ap'. 2 18.78

10 14.17 30 13.59 Apr. , 14.85 Aug. , 15.44 Doe. • 15.26 • 18.54

" 14.115 Dec, , n .26 10 17.04 12 I5.U " IM4 re 16.51

24 15.0 1 " 15.119 II 16.73 " 15.25 2. 15.84 " 111.25

31 15.25 21 16.30 24 111.28 28 14.77 21 15.6 1 3. 15.8 3

A",. 1 15.26 " 15.19 ,"",y , 115.07 Sup<. 2 1&.14 11153 Jan. 3 15.36 M>, , 111.28

" 15.21 "" J an. • 14.80 • 15.92 • n .1I 1. 15.36 " 18.42

21 15.1 8 " 14.7 0 " ,...., IS 15. 02 II 15.36 U 18.36

29 15.0'7 20 1".2 6 22 15.59 " 14.90 24 14.114 " 16.5"

Sept. • 15.07 27 14 .20 29 16,47 30 14.88 U 15.13 Ju ne • 16.311

11 14.94 r ee. 3 15.96 June s 15.36 ocr. , 14.44 .... , 14 .811 11 16.18

18 J-4.84 I. 16.77 12 15.40 " 14.44 " 14.77 IS 16.93

as 14.71 II 15.24 19 16.09 21 t4.n 21 14.32 as 15.88

001. 2 14.111 " 15.2 1 " 15.11 " 1" .27 28 14.26 Ju ly 2 lUi

• 14.36 Mu . , 15.15 .lul l' , 15.11 Nov. • 14. 13 .....T . , 14.27 • 15044

IS 14.19 io 14.92
,. 15.47 11 1" .13 " 16.82 I. 15.Ii

23 13.98 " 15.09 II 14.69 " 14. 21 21 18.44 " 14.78

3. 13.8 5 24 14.92 24 14.86 25 14.21 28 111.15 30 15.03

Nov. 6 13.75
31 14.34 Dec, 2 13.94 Apr . • 18.111 Aug. • 15.03

Apr . , 15.13
13 13.67 " 14.11 AUI· , 14.25 • IUD 11 18.11 " 15.03

2. 13.65 21 15.85 " 14.1 9 IS 14.92 IS 15.M 2. 14.86

21 13.60 28 15.68 21 14.17 " 1" .52 " 15.55 27 ,....
"'c. • 13.50 " 13. 118 30 14 .2S "'" 2 15.36 Sept. 2 14.63

,"",y , 16.02
11 13.69 12 15.94 Sept. , 13.'l1l 1951 • 1".32 • 15. 19 10 14.36

IS 13.33 " 15.86 11 13.51 13 " HI.19 II 14.1 9

" 13.25 ae 15.88 IS 13.88 2. 13.61 " 15.11 24 14.03

" 13.1 7 " 13.81 21 13,91 " 15.03 o et. 1 1...03.", , 13.12
Jun" 2 15.4 5

0< '. 2 "... Fe b. , 14.1 1 J_ • 14.44 • 14.03• 16.44

" 13.1 7 IS 15.10 • 13.59 re 1".04 " 14.28 " 1" .11

21 13.1 11 " 14.110 " 13.17 II 14.03 20 14.19 2Z 13.88

29 12.98 30 1".98 " 13.' 7 24 16.03 21 14. 11 29 13.6 1

Feb. · 12.82 , 14.44 " 14.37 ,""" . 3 16.28 July • 14.03 Dec. 10 13.65
J uly

11 12.90 .. 14.08 No• • 6 14.49 10 III..... 11 13.94 " 13.85

" 13.02 21 14.2& " 15.21 II 17.41 18 13.7 8 24 13.65

zs 12.98 ,. 14.36 2. 15.70 24 n .n as lUll 31 "...
Mu. , Hi.2D

27 18.04 31 16.53 A.... 1 13.78 1958 , 13.86
Aug. , 14. 11

10 14.40 11 14.01 oee. • 16.44 A... . , 16.14 • 13.89 .. 13.94

II 14.00 18 14.26 11 111.52 14 16.85 is 1S.1Il 21 13.98

20 13.82 ae 14.09 IS 17.19 21 16.44 22 13.53 28 13.98

31 IUD as 17.1 9 28 18.19 " 13.5 3 • 13.98

Apr . , 13.32
Sept . I 31 17.38 M>, , 16.02 8up<. , 13.53 II 13.86•.. 13.22 rs 13.86 1949 • 22.85 12 15.119 12 13.53 18 13.114

21 13.33 Sept . " 13.8 6 " 22.19 19 15.69 " 13.44 " 14.118

28 13.22 29 13.82 22 22.0 3 " 15.61 20 13.1 9 ,""". , 16.28

",' , 13.23 " 20.78 J une 2 15.61 Oel . 3 13.53 10 17.04

12 13.31
Oct . • 13.59 Fl' b. • 19.98 , 14.53 ,. 13.36 11 16.54

" 13.46
13 13.58 13 19.46 " 14. 19 11 13.·43 24 111.5

" 13.6 1
2. 13.28 •• 18.69 " 14. n " 13.33 " 16.61

" 1S.36
J " .. 2 13.77

21 18.39 " 14.15 " 13. as Apr. , 16,50

• 14.00
, 13.28 M>'. • 17.T9 J uly , 13.78 , 13.02 14 111.59

" 14.02
I . 13.35 " 17.46 14 13.69 .. 12.94 21 16.66

" 14.1 0
II 13.33 2. 17.:U 21 13.05 21 12.86 28 16.78

30 13.9 5
.. 13.33 21 111.75 28 13.00 28 13.94 May • 16.111

July , 14.10 "'.. , 13.36 Apr . 3 111.40 A.... , 13.53 "',. , 12.53 12 16.36.. 14.07 • 15.03 ,. 16. 29 II 13.57 12 12.76 19 17.07

21 14.08 " 14.86 11 111.09 " 13.48 " 12.86 " 17.03

28 14.33
22 19.05 24 15.86 " 13.53 28 12.9 4
29 1'1.13

J_ 2 16.82

.",. • 14.50 M'y I 15.66 Sept. , 13.88 " 13.0 2 • 16.65

II 14 .50
1941 J ...o. , 17.09 • 15.43 , 13.6 6 1954 J an. • 13.1 0 I. 16.38

12 HI.7S
IS 14.411 19 lIS.3 6 " HI.SO " 13.7 5 ,. 13.15 23 16.1 9

" 14.4 5 26 15.88 22 15.28 22 13.79 23 13.27 3. 16. 11

s.pt. I 14.45 " 15. 11 29 13.69 ,. 13.32 Ju l,. , HI.De
F" . 2 15.81• 14.39 • 15.53 J=. , 14.0 4 1951 0<1. • 13.8 2 f 'cb. 6 13.36 14 16. 0B

" 14.20 18 14.94 IJ 14.1 0 " 13.71 13 13.36 21 15.78

22 14. 12 19 14.03 20 13.77 20 13.36 28 15.5 3

" 14. 07
13 14.57 28 14.52 21 15.36 21 13.36 Aug. " IS .311

0<.:1 . , 14.00
Mu . , 14.59 July , 14.44 Nov. 3 18. 11 M;&r. • 13.38 11 15.19

IJ 13.89 • 14.7 1 ,. 14.40 10 llli.0 3 " 14.36 IS 15.61

'0 13.80
18 14.88 11 13.98 11 15.27 2. 14.38 " 15.98

" 14.53
21 13.67 " 14.51

24 14.10 24 15.18 21 lUll Srpt. I 16.11

No, . 3 13.95
31 13.68 0.•. , tS.s3 Apr . , 13.114 • 16.2 3

10 13.97
Apr . • 14.5 3 Aug. , 13.69 • 16.01 ,. 13.69 " 16.08

II 14. 10 " 14,44 14 13.85 " 16.43 11 13.89 22 15.86

" 14.51 " 14.36 21 13.8 2 " 16.44 " 13.60 29 15.69
21 14.36

0". , l4.'n
28 13.711 " 16.36 ,"",y I 13.55 Oct . • 15.78

• 15.07 "., • 14..46 Se pl. • 13.65 J "'/I. , 17.88 • 13 15.50

" IS. IO
II 14.26 II 13.82 " 11.38 " 13.35 2. 15.68

" 14.34

" Hi.:f7 " 14.27 18 13.43 " 111.9 0 22 21 15.59

" 16.62 " 13.58 28 16.3 5 2. !'AM N Oli . 3 15.53
10 15.61
II 15.61

" 11.38
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WATER WATER WATER WATER WATER WI
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE u

(ILl '" au ,., '" ,
1956 nee. , 1'1.42 1958 6 15.92 1960 Apr . , 111 .03 1961 • 1-4.60 1963 J uly 6 15.19 1865 Mar . , "• 16.86 13 16.03 9 15.85 11 14.33 13 15.15 II 14

15 16.90 " 15.98 16 15.69 18 1.01.15 2' 104.98 " "" 16.61 21 15.85 23 15.18 as 14.99 21 14.94 21 U

1951 J an. • 111.311 o« . • 15.65 3. 16.03 p-e. 2 15.00 A"". 3 15.03 Apr , 3
12 16.19 11 15.65 M. y 7 16.03 • l UI " 15. 19 10 "" 16. 11 18 15.61 .. 16.36 16 18.38 24 14.69 17 14.

" n.86 as 15.98 21 16.52 23 16.40 31 14,8 2 24 14.

Feb. 2 15.51 , 15.82 " 16.16 36 18.40 Sept . 7 14.76 M. y • ", 15.61 • 15.83 JUJle • HI.69 1962 , 17.00 .. 14.78 15 "16 15.69 15 re.se 11 16.42 13 16.32 21 14.1 11 22
23 15.53 22 16.65 18 16.25 ao 16. 11 28 14.36 " "

Mar. 2 15.53 29 16.48 as 15.0 6 27 16.03 cer. • 14.36 Ju ne • 15

• 15.32 Dee, • 15.51 Ju ly 2 15,5 2 Feb. 3 15.69 12 14.28 12
16 15.28 II 15.40 • 1$.36 10 15.28 " 14.53 " 15;:
23 15.1 1 20 15.48 16 14.98 17 15.11 " 14.40 ae 14
36 14.86 27 15.57 23 14.8Z 24 14.69 Nov. 2 14.311 J uly , 14,1

Allr . • 14.85 1959 3 15.57 30 14.18 Mu . 3 14.50
, 14.28 10 I4J

II 14.69 10 15.34 A"" . , 140 .86 10 14.40 16 14.28 17 IU
ao 14.61 17 15.36 II 14.36 17 14.211 23 13.98 24 14,1

27 14.44 24 14.7 3 20 14.38 " 14.00 36 13.118 31 14.3

M.y • 14.11 31 14.9 21 14.42 31 13.86 Dec. 21 13.22 A.... 7 14.1

11 14.82 Feb. 7 14.46 Scpt. 3 14.42 Apr . 7 13.94 31 13.36 .. 14.G
18 15.02 .. 14.4 10 14.08 .. 13.82 19114 J an. 11 13. 19 21 "J
as ".86 " 14.48 17 14.2 9 21 13.6 1 " 13. 23 28 13."

June I 15. 15
aa 14.53 " 14.52 aa 13.44 " 13.32 Sept. • ,"• 15.11 Mu. 7 14.54 oet, I 14.74 M>y e 13.:l8 ree. 1 12.311 17 13.5:

15 14.94 .. 14.98 • 14.9 3 12 13.1 9 8 12. 19 ' 8 13.51

" 14.78 21 15.03 " 14.17 " 13.32 re 13. 19 " 1U t

as 14.61 za 14.98 " H .71l 2 13.28 22 13.44 """ 2 1L
Jul y , 14.44 Apr . 26 14.5 8 " 14.79 , 13.28 29 U . 53 , 13.1

13 14.21 M.y 2 14.4 1 SOY. s 14,6 9 16 13,5 0 Mar . 7 15.)1 16 lUI
20 14.36 , 14. 53 12 14.77 " 13.44 .. 16. 53 23 13.2S
27 14. 11 ,. 14.6 1 19 14.82 3. 13.44 21 15.,86 36 IU S

A.... 3 14. 11 23 14.51 " 14.85 J oJ, .. 13,28 28 16.03 • , lU I
10 14.28 3. 14.44 pee . , 15. 11 21 13.36 Apr . , 16.11 20 14.01

17 14.69 J une , 14.48 10 15.44 " 13.40 II I ll.03 DPc. J8 ,U I
24 14.13 " 14. 15 17 15.48 Aug. 11 13.28 16 18.07

24 15.38 1966 J an. , lU t
Sept. 7 1'l',511 2. 14.38 16 13.3 2 as 15.8 8 14.71.. 17.36 27 14.06 31 15.1 1 as 12.8 6 "M. y 2 15.78 22 14,69

21 17.38 July • 13.94 1961 J an. 7 14.94 I 13. 13
, 15.86 29 lUi

28 1'l'.42 14 14.8 2 .....
II 13.36

21 14.18 8 13.11 16 16.11 Feb. • 1$,17
Oct. , 16.86 18 13.26

2B 14,6 1 29 12.94 " 16.2:1 12 14.9&
12 IU S as 13.69

Oct. , 12.6 9
3. 11.94 19 14.U

19 18.)1
A"" . , 13.96 ..... • 14.36 " 12.69 J .... • 17.811 " lUI

2lI 16.07 • 13.84 II 14.19 2. 12.69 13 18. 0 3 14.5718 14.78 M>, . •No'. 2 15.94 is 13.17 ae HI.03 27 12.57 20 17.80 " lU5, 15.69 " 13.6 9
Nov . 3 12.00

27 17.28 19 IUS
16 15.69 29 13.61 M.1r. 25 15.23 24 12.28 Ju ly II 16.90 2lI 14.H

" 15.8S Sept . • 13.69 Apr . • 15.11 16 18. 51 1U3
30 15 .44 12 13.60 " 14.94 pee , • 12.5 3 as 18. 1'1 Apr . 2

7 15.69 II 13.60 " 12.36
, n.&'

0«. 22 14.9 2 I 15.86 16 13."
14 16.44 " 13.94 " 14.94 22 12.28 Aug.

13.36
21 16.44 29 12.36

, 15.69 "Oct. 3 13.44 M. y • 14.61 " I ll. 40 3. "..,
" 16.53 I . 13.4 4 " 14. 53 11163 Jan . , 12.44 22 15.D3 n.J1

1958 J ... • 16.811 17 13.68 20 14.53 12 12.28 " 14.92 M>y 7
14 IS,03

II 16.69 24 13.52 27 14.33 ,. 12.28 , 14.7 8 21 IUS
16 16.57 31 16.36 26 12.19 Sept.

" 16.36 J une J 14.36 12 14.73 26 I'"
No' . 7 17.9 4 I . 14.13 Feb. 8 12.11 19 14.53 June • 12.86

Feb. 1 16. 11 14 10.52 17 13.61 16 12.0 3 26 14.57 II " gO• 16. 28 21 16.20 24 J3.59 23 12.11 oc•• 3 14.44 18 IJ"iI

" 16.38 " 16.6 2 I 13.61 Mar . 2 12.11 I . 14.44 " ,."
22 15.8 8 Ju ly , 12.15pee . s 15,4 8 " 14.11 17 14. 19 lUI

Mar . , 15.36 12 111. 44 22 13,86 16 12.0 3 24 14.28 Jul y 2
23 12.07

, ILl'• 15.26 19 15.80 29 13.78 31 IUD
15 15.11 26 15.7'7 3. 12.36 16 ,""AU«. 12 13.65 7 15. 13 "22 14.86 31 15.90 19 13.69 Apr . 20 15.03 21 11.44 30 13.2t
29 14.78 1960 J an. • 15.58 26 13.69 27 14.65 13.3&nee. • Il1.49 A"".

,
Apr . , 14. 53 I . 15.15 2 13.69 May • 15.36 12 111.32 13 " J6

" 14.36 23 18.85 Sept. II 15. 19 1S.53, l U I 19 16.28 20

" 14. 11 30 n.n is 13.56 16 15.15 ee 15.69 27 I.UO
28 13.94 Feb. , 11.38 23 13.61 as 15,81

1985 J.l n. , 15.64 Sepl. , 13.18
M.y 3 13.81 " 17.94 3. 13.S:\ J une , 15.61 16 11l.36 10 U.J%

I. 13.18 2. 11.86
Oct. 7 13.21 8 15.6 1 " 14.88 17 13.44

17 13.8 6 21 17.61 .. 13.23 15 15.57 30 15.54 " lUI
24 13.9 0 Mar. , 11.6 21 13.15 22 15.53 n.U
31 14. 13 " 15.53 Feb. • 15.23 oe t. I

12 11.36 28 15.11 " 15. 11 8 13.57
Ju ne I4 1-4.40 II 18.78 2. 14.51 16 U.U

21 14. 23 28 111.36 27 14.44 22 14.44
28 14.34 " 14.U

J uly 12 14.25 NoY. • 15,44
19 14. 38 12 15.el
28 14 .32 26 IU T

Aug. 2 14.9<4 "',. J "", 15.4 8 16
18 Ill .!!7 17 15.44
23 15.51 24 ".3e3. IS.1l5
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Tunnel Index

em
!VEL

'"
4.2,
4.17

U3

1.35
U3
I.S!
;.64
i.32

iJ 8

'.Il
.11
.n
.".u
.Il.""Jl
""..
""""II
",
u

"

Tunnel Owner

Kaa la Koh a l a
Sugar Co

Union

Cowpen
(West 1 )

Cowpen
(West 2 )

Cowpen
(Ea st & We st 3)

Wa t t No 1

Hapa hapai

Pahe i

Hyd. District
Area

Bl N Kohala

Latitude Elev. Year
Longitude (ft) Constr.

20 12 45 10 25 19 34
155 4B 40

20 12 50 qOO
15 5 4B 30

20 11 50 170 0
155 4B 35

20 11 40 17 40
15 5 4B 35

20 11 45 1740
155 4B 30

20 11 35 17 50
15S 4B 25

20 12 20 1350 193 5
155 4B 25

20 12 40 1000 193 9
155 48 05

Length
(fl.)

30

l RO

70 0

36 0

250

1230

1076

39 5

Estimated
Yield Use
(gpd)

Domestic

Exp lor a tor y

1, 25 0,000 Domes t ic

500,0 00 I r r i gati on
& domes t ic

15,000 Aba ndoned

Remarks

Ex Hawi Mil l

Dr iven by F Koe lli ng
wi th geo logic advice o f
W 0 Clark

Dr Bond 20 12 40
155 48 00

96 8 71 2 Irrigation

12 Bond No 2
(K D Bond)

978 1937- 1038
1939

650

16 Wa t t No 2

10

II

13

14

15

17

IS

19

20

21

23

24

25

2S

Bond No 1
(Re lie f )

Io1 e , Bond
Es tate

01ding

J D Bond

Koelling

Kay

MCGi ll

MCGi ll

MCGi ll 2

Lindsay

Waipuna l au

Halawa

Paa

P Ull Mini

Maulua

Amau

Wa ikan i

20 12 40
155 47 50

20 13 10
15 5 47 45

20 12 15 1450 1934
155 48 05

20 11 50 1600
155 48 00

20 11 50 1500 19 35
155 47 50

20 11 45 1600 1937
155 47 40

20 11 35 1700 1936
155 47 45

20 11 35 1700
15 5 47 20

20 11 05 2000
155 47 30

2 0 11 00 2040 1932
155 47 30

20 10 55 2060 19 32
15 5 47 35

20 10 3 5 215 0 1933
155 47 15

20 11 25 1600 1934
155 46 10

20 12 10 1000 1938
155 46 20

20 11 50 120 0 19 39
155 45 55

2 0 11 50 12 00 1q 37
15 5 45 5 0

20 12 10 7 50 19 39
155 45 30

20 11 55 1000 193 9
155 45 25

20 11 25 1500
155 45 45

30

700

9 30

260

255

1658

40 0

100

400

170

300

155

380

25

246

150

30

1, 265 ,000 I rri ga t i on
& dome stic

Domestic

30 , 00 0

35 , 00 0 Abandoned

20 ,000 Domes ti c

25 0 , 00 0 Aba nd oned

250,000 Irrigation
& s up p ly
r e s e r v o i r

Irri gation

130,000 Irriga tion
& domestic

25 0, 00 0

100,000 Dome stic

75,000 Dome stic &
i rri ga t i on

70,000 Dome stic

10,000

Ex domes t i c us e:
condemned 1950 's

Ex domes tic use & i r r i -
gati on ; condemned 1950' s
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USGS
No. Tunne l Owner Hyd.

Area District l atitude
Longitude

Elev. Year
(ft) Constr.

Length
(ft)

Estimated
Yield
(gpd)

Use Remarks

29

30

31

32

33

34

35

36

Mur phy

Opa e p ila u
No . 1

Opaepilau
No . 2

Pae

E Honokane
Nu i (Upper)

E Honokane
Nui (Mid dle)

E Honokane
Nui (Lowe r)

E Honokane
Nui

Koha 1a
Sugar Co

81 N Koha1a 20 11 30 12 50
155 45 25

20 11 20 11 00 1934
15 5 44 55

20 11 10 11 82 1934
155 44 55

20 12 05 72 0 1937
155 44 10

20 08 40 1535 1932
155 43 45

20 08 35 1229 1932
155 43 45

20 08 30 950 1932
155 43 50

20 07 00 1900 1941
155 43 40

300

100

13 2

25

28 9

54 6

254

1200

250 ,000 Domes t i c

30,000

40, 000

10, 000 Dome s t ic

200 ,0 00 Irrigation

600 , 000

400 ,00 0

4,25 0 , 000

700

700

37

38

39

40

41

La1akea Gu l c h
(SE Br anch)

Man i enie Gulch Hamaku a
(W side ) Mi l l Co

Pa au ilo
Stream

Paa ui l o St re am
(E Bank )

Ka nui Gulch
(E Bank )

Hamakua 20 05 00 2200
155 36 00

20 03 00
155 22 45

20 02 10 1060
155 22 35

20 02 45
155 22 15

20 01 55 1350
155 22 35

58 0

100

SO

25

100

1 ,500

50 Domestic

100

200 Domestic

Goes d r y in dry weather

42 Pa a uilo Gulch
(E Bank )

42A Paaui l o Gu l c h

20 01 40 1540
155 22 SO

1580

225

1 00

o

100

43

44

45

Kawaii li Stre am
(E Br anch)

Kai ne he Stream
(E Branch)

Puurna i le Stream
(NW Bank )

20 01 35 1500
ISS 21 30

20 01 40 1200
155 20 55

20 01 25 1075
15 5 20 OS

100

190

35

SO Goes dry in dry wea t her

50 Domestic

100

45A Puumai 1e Stream
(SW Bank)

30 SO

800

85046

47

48

Puuma i Le Stream
(NW Bank )

Puumaile Stream
(SE Ban k)

Kau1a Gulc h Laupahoehoe 82
Sugar Co

20 01 35
155 20 00

20 01 45
15 5 20 00

20 00 OS 1200
I SS 17 35

40

30

15

50

300

o Unused Ex Kaiwiki Sugar Co

48A Kau1a Gu lch (NW
Bk 25 ' N 48)

48B Ka u1a Gulch (NW
Bk 50' N 48A)

30

80

o

o

64049

50

51

Kau1a Gu lch (NW
Bk on rd cut)

Small gulch
0 . 45 mi SE
Kau 1a Gulch

Br Kaawa1 ii
Gulch

N lIilo

20 00 55
ISS 17 20

19 59 20 1600
ISS 17 35

19 58 40 2000
155 17 40

450

400

150

o

o

o

51A Br Kaawa1ii Gulch
(60 ' SE No 50)

2010 20 o

52

53

Kaawa l ii Gulch
(NW Ban k)

Br Kap i li
St ream

19 58 35 2000
15 5 17 45

19 57 SO 2075
155 16 10

90

100

o

100 Goes dry in dry weather

54 Br Kawainu i
Stream

Mauna Rea
Suga r Co

S lIilo 19 49 05
155 06 40

600 75 60 , 000 Domestic

55 Br Ka pu e
Str eam

166

1 9 47 30 127 5
155 08 15

50,000
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USGS
No. Tunnel Owner Hyd.

Area District Latitude
longitude

Elev. Year
(ft.) censtr, (fl.)

Estimated
Yield
(gpd)

Use Remarks

56 Pahoeho e
Str eam (5 Bk )

51 Small stream
0 . 15 mi N Hon-
ol i i Stream

Mauna Rea
Suga r Co

82 S Hilo 19 46 40
155 07 30

19 46 10
155 06 50

900

575

10

25

7,000 Dome s t i c

20, 000

58 2.9 mi N, 75
de g W o f Ka u -
mana , hd Olaa
Flume

59 2 .65 mi 5, 10
deg W Kaumana

60 3 mi 5, 12 deg
WKaumana

51 4. 35 mi 5, 33
de g W Kaumana

Hawaiian
Evangelical
Assn

Hawaii
County BWS

Puna Sugar
Co

19 42 10 20 00
155 11 15

19 39 10 1550 1890
155 09 10

19 38 50 1560 1890
155 09 10

19 38 15 2100 1900
155 10 55

2000

300

170

10 27

5,000,000

100,000 Industrial
& domes tic

50,000

200, 000

Ex Waiakea Mill Co

62 4 . 3 mi 5, 32
deg W Kaumana

U 4.5 mi 5, 35
de g W Kaumana

64 4 .5 mi 5, 35
deg W Kaumana

65 Makakupu (13). Hawaiian
Agricul-
tural Co

83 Ka u

19 38 10 2050
155 10 50

19 38 10 2150
155 11 05

19 38 05 2150
155 11 00

19 17 30 3700 19 29
155 29 50

48 60

51

82

5798

3,000,000

100 Industrial

100

50 5,000 Ranc h &
dome s tic

Goes dry in d r y weather

66

67

68

69

70

72

74

7\

78

79

80

8]

Unnamed

Mauka of
Ranch (18)

Weda 2 (9)

Weda 1 (8)

Weda (7)

Weda 3 (10)

Heio ( 5)

Fau l t (6)

Noguch i Mauka
(4 )

Nogu c h i 2 (19)

Noguchi 1

Unna med

Oouble Ar ch (11)

MUdflow
(Clar k ) ( 2)

Mudflow 3 ( 3)

Unnamed

19 17 25 3600
155 29 45

19 17 25 4300
155 30 .15

19 17 20 3750 '
15 5 30 05

19 1 7 00 3700
155 30 05

19 16 50 3600
155 30 00

19 16 40 3400
155 29 55

19 16 45 3600
15 5 30 00

19 16 40 35 00
155 30 05

19 16 40 3600 19 22
155 30 10

19 1 6 30 34 50 1930
15 5 30 05

19 16 25 3400
155 30 00

19 16 30 415 0
155 30 55

19 16 25 3900
155 30 40

19 16 05 3700
155 30 25

19 16 10 3500
155 30 00

19 15 55 350 0
15 5 30 05

19 15 50 3400
155 30 10

19 15 20 3250
155 30 15

98

19 8

344

16 27

599

17 99

138

1128

2480

1479

2611

333

Abandoned

14 9,000

90,000

214 , 000

o

86, 000 I nd us t r i a l
& dome s t i c

236,000

689 , 000 Aba ndoned

595,000

444, 00 0

Ex domestic use

Ex indus t ria l , dome s t i c
use

Ex flumi ng cane us e

I puu Ri dge
(]4 )

Al il i n.s: Hawai i
County BWS

19 15 55 26 00
155 29 30

19 13 50 29 00 1930
155 31 10

435

3839 713, 000 Domesti c Ex Hawaiian
tural Co till 19 6 2

Refers t o owner 's number
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USGS Tunnel Owner Hyd. District Latitude Ele•• Year lenilh Estimated Use RemarksNo. Area l ongitude (ft.) Constr. (Ill Yield
!ipdl

86 Shirakura Hawaiian 83 Kau 19 1 3 50 3700 1929 1750 297 ,000 Abandoned Ex fluming cane use
(20) Agricul - 155 33 10

tural Co

87 Moaula Gulch 19 13 40 3500 1716 24 7,000
(17) 155 33 00

88 Unnamed 19 13 10 3100
155 33 10

89 Fu kuda (12 ) 19 13 00 3000 1844 203 , 000
155 33 00

90 Kaumaikeohu 19 13 00 2900 19 29 2093 210,000 EX f1uming cane use
(1) 15 5 32 40

91 Domestic Supply 19 12 55 2750 1929 2574 345 ,000 Ranch &
(16) 155 32 05 domestic

92 Horita 19 17 20 4150 1500 29 , 0 00 Abandoned Ex ranch and domestic
155 30 10 use

93 Plantation Hutchinson 19 11 20 3650 1928 3097 199,000 Domestic
Spring Sugar Co 155 36 10

94 Vischer 19 10 25 2150 1340 & Abandoned
155 35 40 2 Br

95 New Mountain 19 09 40 3400 19 25 7048 1,175,000 Domestic
House 155 37 00

96 Old Mountain 19 08 55 3070 1928 2306 Abandoned
House 155 36 50

97 KahiHpali 19 05 25 2250 1922 948 279,000 Domestic
155 36 45

98 Kobayashi 19 05 00 1900 Abandoned
Ka pu na 155 36 25

99 Makanau 1 19 09 30 17 50 Ranch &
155 33 15 domestic

100 Makanau 2 19 09 10 1500
155 33 20

101 Haao 19 05 45 2300 25,000 Abandoned
155 37 00

10 2 Tanak a 19 05 05 2100 1923 2996 1,000 Repo r ted to go dry a
155 36 45 mont h af t er ra ins cease

Kukaiau Hamakua 81 Hamakua 20 01 07 1320 1 75 100 , 000 Domestic
Mil l Co 155 20 44
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Selected Tunnel Discharge Records

DAILY DISCHARGE in Millions of GailoM DAil Y DISCHARGE hi Tl'touunds or G, lIons

JAN. FEB. "AR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANH. JAN. fE B. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN.

Low 110w @ntIrely fr om Tun nel Nos . III , 62; hi(h flo w incl udes surface ru noff.

Tunnel Nos. 61 & 62- WAIAKEA STREAM (MIDDLE FLUME HOUSE)

Tunnel No. 11- WEOANO.3

340 256 490 19 40
102 114 91 40 32
210 199 233 56 36

6.300 6,200 1 ,000 1,100 1,100
256 305 4$ 351 323
121 140 153 140 140
167 265 292 232 315

5,000 8,200 8,800 1,200 6,1'00
240 209 351 144 153
166 140 144 119 114
:110 190 225 121 128

6,300 5,900 6,700 3,900 4,000

19 H O
49 14
68 111

2,100 42,500
121 469
n 49
95 163

2,900 59,400

'""16'
56,000

40 288
14 ,
29 82
900 22,800

'"49
13'

4,100

",.
"2,100
lO.
' 0'
138

4,100

'94m
'"4,600

....
35

1.100

'""121
3,100

'0'm
'07

6, 400

'88

'"...
1, 500

"24
36
.00...
!CO
ala

8,400

'"140
177

5,300

"24
"1,400

49 49
24 32
29 39
900 i.aoe

49 193 112
11 58
30 94 47
900 2,900 1,400

",aa
' 00

..0
11.
187

5.800

'"..
"2,800

'"170..,
1,700

,
14
'00

180
140
14'

4,100..
"85

1,800

'0'""2,400

225..
m

4,200
85..
"1,800
127

"88
2,800

"17
"'00

1925 Max.
Min.
A Vfl .
Total

1933 Max.
Min.
A, e .
Tota '

1934 Max.
Min .
Ave .
Tota '

1935 Max .
Min.
Ave..
To<.>'

3,89
3,32
4.97
3.62
6.52
1.46

s.ao
12.0
9.98
9.56
4.10

8.42
a.n

1.11

3.14
5.20
0.112'0.,...,
15. 1
G.37
13.6
4..25
2.19

11,7
0.918

4.21

8.24
l.4 5
0.602
10.9
4.78

5.98
11.1
10.0
8.10
9.98

8.05
4.39

' .08
1 .'3o.ue
1.21
e.95
3.93

10.6
e.se

1.38

20.4
8.39

5.49
7.42
2.32
1.74
6.92
B.94
11.52
3.8 0
' .67

10.1

8.62

5: 18
3.13
1.53
5.58
5.18

17 .1
17. 5
5.86
5.22
13.8

8.89
2.99

s.o,
4.33
1.115
!l.S6
8.39
8. 58
10. 3
6.81
11.0
6.22

9. 19
5.a

0."
4.6 t
' .88
4.9 1
3.77
4.111
5.31
11.20
5.82
1.57

6.97
6.34
11.2

0.431
'.00
7.17
10. 1...,
9.81
U.S
11.2
IUD
2.32
8.511
16.1
7.91

0.425
7.67
4.20
3.51
14.7
9.,u
7.88
lU
12.0
1.19

4 .'19
20.6
9.84

1.41
4.69
6.20
2.1'
10.1

8.03
15.1
13.!1
18.3
e.sso
2.25
31.7
6.48

1.49
8.67
5.70
8.10
lU I
0.269
21.5
11.2
15.1
0.214
0.082
1.1'1
7.02

""li31 Q.8.4Z
lin 10.1
1m '.03
ItU 4.46
1m 14.2
j'36 0.991
1'312-4.11
lt3a n.'?
11)9 111.8
lH(l 0.379

1.14
1942 2.48
19U 8.39

APR. MAY JUNE JULY AUG. SEPT.

DAilY DISCHARGE in TfIouSindl I I Gillon.

Tunnel No, 65 - MAKAKUPU

t a l 58
U 24 40
25 81 53
700 1,900 1.600

..,
24
15.

56,000

"0
43
28'

96,000

.77..
181

86, 100
1,557

"..0
94,100

m
17
'09

39,700

451•'OIl
38,'00
74.
12
181

sa ,l00

'"•..
15,900....•sa
11,100
180•..

23,300

..0•82
22,400
240
24
94

34,300

'94
24

"31,900

137 619
43 29
94 113

2,900 63, 100

..
'0.,

2,000

m
aa

'"7,400

"17
aa
'00,..
16'm

6,900..
6
13
. 00

"•". 00
"0
""2,400 ·..
17

"',000
".0
'0

1,800

40 243
16 16
29 65
900 23,800

245 373
. 0 24
187 107

5!800 39, 100

.. ' 06
'0 •
23 6D
100 25,300
245 531
140 14
181 105

5,800 38,500

...
"510

15,800
65
43
58

1,800

'"...
'00

9,600

..,••'00
9,000

180
sa
'0

2,100

140

"83
2,500,..
"'m

10,100

'71
17

"1,900
"..
"1,600
'0'24
sa

J,900

24
17

"'00
140

""2,900
II.

"sa
2,500

121..
83

2,500

ua..
87'.000
'"..
" 0

11 ,100

'"45
'"4,100

485
1..
217

9,500

317
115

'"6,500

'""' 83
4,900

1,551...
840

19,200

36'
84
' 58','"
' 37

"' 06
3,300

'"60
"2,100

."".m
14,100
m
173,..

8, 300

37.

"'m
II,GOO

214 819
181 403
203 411

6,100 14,600

108 232
39 131
10 190

2,100 5,900

...••n o
14,100...
130

'"7,400
'0'130
'"6,100

130 311 648
1D 94 518
103 153 1)48

3,200 4,600 11,000

40 323 272
11 40 49
29 133 129
900 4,000 4,000
1611 225 288
40 89 114
81 151 171

2,500 4,100 5,300

272 225 2'72
114 91 69
174 150 145

5,400 4,500 4,500
357 272 210
14 59 32
1&8 145 111

5, 200 4,400 3,1100
194 81 21'2
69 24 159
9B 59 158

3,000 1,800 4,900
40 91 72
17 32 32
23 69 52
100 2,100 1,600
17 6 24• • •10 6 10
300 200 300
186 145 106
liD H oi. 40
116 122 ee

3,600 3,700 2,000
102 153 166
59 91 91
16 114 121

2,400 3,400 3,700

••43
81

2,,500
35.
88

'"4,100

'"'"'"1 ,200

180 2,02
113 113
188 190

5,200 5,900

45 113
33 33
39 52

1,200 1,1100

36'
2i1 2t 29
68 2e 180

2,100 900 5,400

119 91 105
39 35 56
94 58 83

2,900 1.800 2,500

50 J79 120
24 76 63
4.2 100 13

1,300 3, 100 2,200

...0
60

1,600

245 259
115 187
161 22'

5, 000 8,800

432 158 68
138 79
258 120 88

8,000 3,600 2, 100

121 240
40 49 34
81 103 35

2,700 3,100 1,100
180 127 451
140 59 49
165 90 158

5,100 2,100 4,9 00

180 140 69
59 49 24
110 90 52

3,400 2;100 1.800
17

"".00
49 167 140
6 32 2'
30 16 59
900 2,300 1,800
140 130 112
49 62 18
85 811 30

2,600 2,100 900
180 225 40
59 40 11
121 IG4 27

3,100 3,100 600
209 2-40 1901
102 89 19
170 163 133

:i,300 4,800 4,100
127 194 88
19 86 32
11J 121 88

3.400 3,eOO 2,100

Tunnel No. 12 - HEIO

348 346 94
102 122 58
203 187 77

6,300 5,600 2,400
389 202 &71
216 130 9<4
326 170 246

10,100 5,100 7,600

288 130 122
101 811 50
174 140 10&

5,4.00 4,200 3,300

35 151
24 63
30 97
900 3,000

Tunnel No. 14 -NOGUCHI MAUKA

88

"' 0
2,100

Tunnel Nu. 15 - NOGUCHI NO. 2

373 170 98
200 $6 83
247 106 80

1,400 3,300 2,400
J97 153 89
13 89 45
90 129 110

2,700 4.000 1,600
170 144 96
52 4.5 39
110 94 67

1,300 2,900 2,000

"17
"'00
"0
"' 41

4,200

'""'0'3,JOO

'"11'
131

3,900

39'
188

'"6, 300
..0
"' 57

4,700

'50....,
8,500

88
.0
' 0

2,100

" 0
'"810

18,300

'"58
..0

1,200,,.
m,.,

11,1100

58

"45
1,400

'013,.
' 00
'44
"'18

3,600

'0
'0

"' 00

..
"58

1,800

18
35
'00

49 91
.. 43
36 81

1,000 2,500
32 32
• 17, "200 100

272 340
79 12'7
101 232

3,000 1,200

180 140
91 40
132 75

3,800 2,300
127 209
55 39
89 109

2,600 3,4.00
.0 ..

24 "30 50
800 1,500

49 153
32 109
42 135

1,200 4,200

4.0 94
24 29
32 68
900 2,100

43

""1,100

94 130
58 88
86 J13

2,400 3,800

88 "24 50
55 'l1

1,1100 2,400

432 511
130 218
282 351

1,900 10.900

.0
""1,000

"•". 00
'44
"100

2,800

'"..
"2.000
' 08
'0
81

2.700

'0
14

"'00

'0
"'00

"•".00
140•53

1,600
127

"71'....
""..
'00......

1.,500

43

'0'"'"3,800
378••'"4,900

115

"31
1,600

"1,100

la'24
85'.000
,OO
ia
87

1,100..
""'00

88
58
88

2,100

""'.Min .
Ave.
T t>l.al

Mu .
Min.
Av" .
ToW

Mu .
Min.
A...e.
ToW

Min .
Av" .
ToW
Mu.
Min.
Ave.
Tola l

1926
1921 Max.

Min.
Ave.
Tota l

1928 Max.
Min.
Ave .
Tota'

1929 Mu-
Min.
A' f1.
Total

1930 Max.
Min .
Ave.
Tota l

lUI Ilu.
Min .
Ave .
T...,

1932 Max.
Min.
A"e,
ToW

1933 Mall.
loUn.
Aye.
Tota'

1934 Max......
Ave.
ToW

1935 Max.
Min.
A' e,
Tota l

1925 Mu .
Min .
Ave.
ToLd

1926
1927 Max.

Min.
Ave .
Tota '

1928 Max.
Min.
Avo.
ToW

1929 Max.
Min.
Aye.
Tota l

1925

1925

m.
"...
" as

""

.06
60,..

108,100
1,151
48
m

174,200
1,551

"..,
"'.000

857

"'88
61,400

'"17
'33

50,400

'....
"m

77,900

'".0
,0<

37,300
490
11

"33,300

'88

"'"44,100

'""106
38,800

..
"45

1,400

DEC. ANN.

390
' 84
35'' ...' .....0
m

20,300
1,44.8
550

1,188
36,200
187 1,921
no 102
152 «3

4,700 1&2,100
1,7&0 1,760
842 112

1,094. 546
33,900 199,500

uno,oo
758

138.900

... ' 50
138 43.., ..,

6,400 121,100

64.1 938
592 150
533 439

16,500

202 1,022
154 12
180 451

5,600 164,000
562 1,469
353 130
452 558

14,000 203,600

1.008,.,
50S

_ 198,100

'""361
11,200

".0
45

1,400

..0
180...
',300

".0
"1,600..
"'01,200

..0

",..
4,1100

NOV.

.08
.OO

'"18,600

'"451
887

20,800
887

'"sao
24,600

m

'"350
10 ,500

1,130
857

1,013
30,400

"0
"180

5,400

m..,
'"15,800

" 0
216
m

11,100...
' 41

'"6,000

'".sa...
18,800

'"'"54.
1&,300

m..
m

4,000
180..
laO

3.800
1,089
140
'OIl

111,000,..
"' 58

4,100

' 53..
'0'3,000

"0"",
4,4 00

0<' .

.08...
'"22, 100

'".90...
20, 100
1,194...
1,071
33,300..,,.....
15,000

'"481
588

11,800

950
m
sa.

25,800...
24'..,

10,700

135

"..
3,900

. 0<
490
m

19,200

'".00
765

23,600

"0m
550

16.500

' 18,..
'"8,700

'""88
2,800
878
578
714

n,tOD
1.008
88'm

23,700

. 85
18'
310

9 ,300

1,184

'"1,003
30, 100

1,166
140
810

14,300

' 0045.
'"18.700

'"mso,
17,900

as.
m

'"1,100

1,151
sao
'"28, 300

' 88,.
. 18

' ,600

'"...
'"8,700..,..,
'03

15,800

88•
57•

'"23,500

m
' 81

'"7,600
m
'"' 58

4,900

'"' 18".20,600
870
,OS
48'

14,900

68 BD 253 372
88 68 320

65 11 1 130 Sot5
2,000 2,500 3,900 10,100

88 69 S30 395
43 32 59 114
58 45 253 2211

1,800 1,400 1,800 7,100
592 Z09 288 351
19 91 81 153
210 118 200 229

3,600 8,000 7,100

l oa 340 212 323
43 140 14.0 91
87 213 IDS 181

2,700 8,900 5,800 5.800
19 962 41111 592
69 91 1811 102
12 3113 281 374

2,200 11.900 8,400 8,500
209 288 127 490
5D 127 49 114
lOS 158 91 253

3.300 4,SOO 2,700 1,800
91 8D 186 140
59 49 79 69
19 59 135 108

2,500 1,800 4,100 3,400

,..
m

'"1,300

'....'00."2G.500

'"180
'88

8,300
1,377

'"855'0,'"
370
rse,..

8,300

."...
370

11,500

'"'"518
16,000...
'"'"11,500

'"...
857

20,300

'"'0'4.:15
13,100

'88

"'43
4,300

'88
88
17l

3,800

'"..
113

3,400

"'OIl
' ,000

37...
' 43

4,300

'"'"150
4,' 00

' 43
71.

'"13,000

'""...0
13,800,.......0
19,200

37''0'm
' ,600

"...,,,.
11 ,800

'"24.m
1D,lIDO.....,
.aa

13,800

'"..,
'"18 ,900

1,022
' 37, at

23,7 00

1,489,..
1,140
34,200
.50
..0...

19,300

'"'0',..
4.,800

180

",..
' .000
"0
180
m

6,700

240

"' 45'.500

"17l'0'3, 100

' 94

"13•
4,300

' 00

'"m
10,900

''''m
'03',-

1,557
451...

28,300

'"m
855

20,300

44'..,
aa,

12,000
TIS
55....

111 ,300

'"87
'68

5,200

m
>4,
" 0

9,900

" 0
58'
81.

25,200
1,201
' 06...

26,100,..
'98
880

21,000

Tunnel No. 10- WEDA

138
11'
113

3,400
us..
' 43

4,300

451

'"25,100...
'0''0'12,100

'"' 00
'"21,400

1,498".1,104
34,300

"43
53

1,600

'"'"71.
8,300

07'
578

'"24,800

82'
' 14

'"13,600

87.".'0'24,000

69 127 510
69 323

68 116 313
1,900 3,600 11,200

49 413
I't 36 40
:n 42 193
900 1,300 5.800
340 432 835
114. 114 91
175 2114 331

4,9 00 9,100 10, 100

11 17 59
11 11 32
17 14 39
500 400 1,200
288 240 114
1811 89 49
:no 134 65

e. l oo 4,200 1,900

Ft'B. MAR.

151
80 83
n 91

2,100 3,000.. ..
49 58

'" 712,200
288 395
240 2'0
257 332

1,200 10,300

323 188
127 l OB
207

8,000 4,200
520 l it
151 515
30G 8U

8,800 19,900
1.512 1,810
312 389
D95 1,159

30,800 34 ,800
105 58
58 43
7D 50

2.200 1,500

93e 178
6 3'4 389
793 622

23,000 111 ,200

605 994
608
81'

15,500 25,200
194 113
144 153
1711 188

4,900 5,800
325 852
281 472
302 783

8,500 24.,200

JAN.

".00

"24
'0'00
180

"..
2,900

"

180
49
'06
', 300...
24

'"3,800
,oa
"45

1,4.00

U6

"07
' ,000
112
'19
'OIl

3, 100

".71'...
11.000
l ,i2 1

'"1,023
31,100

151
112

'"4 ,300

'"'0''"i, lao
'"'0'14'

4,500

629
130",8,800

.91
" 0
520

111 ,100

' 88
130
14.

4,600
,n",m

10,100

lin Mu.
Min.
Ave.
Total

MD .
lolln.
Ave.
T...,

192a Yn.
>Un.
A\'9 .
T...,

1'21 Mu.
Min.
Ave.
To<.> '

liU Mu .
Min.
A' f1.
Tota '
.I4a.:JI; .
Min.
Ave.
T...I

1130 Max......
Ave.
To<.> '

n 31 Max.
Min.
Ave.
Tota l

1932 Mu,
Min.
A\tll.
Tolal

1'33 Max,
Min.
A\tll.
Tota l

193-t Max.
Min.
Ave.
Total

IIJ5 Mu .
Min.
Ave .
Tota'

ll"
1m .....

Min.
A' e.
TObol
Mu.
Min .
A' e.
TOla.!

1'2'
Min .
A\te .
Tota'
Mu."
Mln.
A\'••
Total

1911 Ml J..
N ln.
A\t" ,
Tota l

1932 Max.
Min.
A...".
Tolal
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DAilY DISCHARGE in n i llu nd, II GllIlII DAILY DISCHARGE In Thouu nds If Gi llons

JAN. F£8 . MAR. APR. MAY JUNE JULY AUG. SEPT. DCT. NOV. DEC. ANN. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT,. NOY. DEC. AHI

Note: Beglnn11l1 1928 difleharKe r l"cor dIJ eomblMod wil li Tunn el No. 76.

1925 Max. 454
M1n. 403
Au. UII
Total 13,000

1921:1 Max . 4158
Min, 418
Ave. U 6
Tutal 13,200

11127 r.hx. 1,138
Min. 634,
Ave, 819
Tota l 25 ,400

Tunnel No. 76- NOGUCHI NO. 1

720 2, 102 2,39 0 3,024 922 1,296
58 230 490 317 173 151
210 443 1,2 J6 1,093 627

8,500 12,400 37, '700 32 ,800 16,100 18,800

2,016
J ,210
1,584
49,100 !Z1
259 3,..
140 I

43,400
101 1,1'0
" I2,000 125,' ,

J ,699
173
567

17,600 186,.
02 Z,I

" 1265 t1
8,200 112,
662 2,11
14,4 II
240 e

7,400 2Z0,4:'
_ 2,JI!•
_

3,744
00'

1,993
S9,800

763
230
m

13,100

0". 01
271

8, 100

1,03'7
187
"0

18,800

20'
101
20'

6,100
.03
202
340

10,200

533
220
250

10,500

' ,008
167

'"18 ,100
3,456
259

1,462
'5,300
1,728

'""0
28,900

348...
20.

8 ,300
288
43
154

4,800

34114.
'00

9,300
1,411

'"818
26,300

0..
!17
557

16,700
2, 102
682

J,158
34,100

l ,15Ol
I"
'"1'7,000

1,469
173
" 0

18,900
300.8
13.

' ,000
1,152
83.
.06

24,200
J ,526...
70'

22,900

3,024
432

1,484
46,000
3,888
83.

1,48S
411,000
1,325
'87....

21, JOO

'"158
261

8,100
..0
29
130

' .000
1,584
375
'0<

28,000

l ,lS Ol
ass...

20,100

0es...
..8

13,900...
288
30.

l1 ,i OO

1.008
72

'"16,200...
2!0
324

10,000
156..
'09

3,400

2,OJ6
202
622

28,600
0..
187
m

17,300

1,022 1,2 JO
U 6 72
380 413

11,800 12,400

1,526 1,526
2-45 403
18B 680

24,400 20,400
I, J52 2,966
2J6 187
847 876

26,200 26,200

1,6'2 2, J02
230 230

1,070 J,1I 9
33,200 33,600
720 1,123
2'i 247
528 668

J6,4 oo 20, 000

..0
14.
m

7,000

1,030
150
288

7,700

2,'48
259

I ,J65
35,000
.07
"0"0

17,100

670
274
418

12,500

130
14
45

1,400

1,1 52...
'"11.800

2,016
302
776

2-4,100
aa
202
240

7,400
2,362
218
818

25,400

..
20
35

1,000

1,152 '
..0
779

22,600

'"200
" 0

14,500
475
00
207

5,800
302
66
28.

7,200

70..
58

1,700
1,031..
570

17,700
J,2 38
' 58
518

16,000

7"
280
,0<

15,600

".14.
248

7,700

1929 Mu .
M in .
Ave ,
Total

1930 Max ,

A' e.
Total

1931 Max .
Min.
AVl".
Total

1932 Max.
Min .
A'e.
Total

1933 M&x.
Mi n.
Ave .
Total

1934 Max.
Min .
Age.
Tota l

1935 Max .
Min .
Ave .
Tota l

"0.0
m

8',400
74.
72
303

110.600

1,224
soa
sss

204,100
1,512
328
7..

257, 300.....
. 54
8'0

303,000

475
'87

'"'.900
" 0

'"'18
12,900

0",0<
'87

18 ,200
J,195
019
806

25,000

1,99'
877

1,129
35,000

".
245

'"9,800

m
250

10,500

1,224
792

"02S,2oo

'"70'
" 0

27,300...
73'
0'0

25,500

"0
245
310

11,800

m
432"0

13,900

1,123
88'

'"28,'00
1,022

'"687
27,500

1,296
'.008
1,161
36,000

..0
3"
..7

13,.00

".79
530

15,iOO

0.0
576
.07

18 ,200

J ,224
1,109
1,200
36,000
l , J95
88.
.07

21 ,200

".245
390

12,100

122
72
87

2,100

00'
518
..0

13,900
1,612".1,03a
32,200

'26...
'0'1' ,900

360
m
310

9,600
202,..
171

6,300

'"" 8
..2

13,700
1,051".843
26,100

0"
'54

'"19,000

317
' 58
230

6,1100
380
245

'"9,'00

792
812

'"18,600
821
' 54
820

18,1100

1,0:"
706
857

25,700

".130
171

6,300
481
24'..,

10,700

706
m
818

19,100

'", 0<
'"17,200

1,4-40
778

1,0 18
31,500

130
'0
97

2....

..0
m
387

11,000

m
396.03

12,100
m
548
417

12,500
1,253
702."28,400

".0
"1,300
202
14.
174

6,400

54'
' 02...

II,SOO

338

'"11,000...
'"" 0

18,300

..
'0

1,400

158
181

4,500

'"'"...
10,200

'"380aes
10,300

518
547
575

111,100

72..
11

2, 200

38.
181".8,300

1928 Max .
Min.

Tota l
1927 M&x,.....

Total

Tunnel Nos. 1S & 76_ NOGUCHI NO. 2" NO. 1

1936
li37 Max. 1,570 2,471 1,95 0 1,9S8 a,3 04 1,318

MI.D. 432 1,584 1,526 1, 195 1,325 919
Ave. 766 2,1004 1,'788 1,521 I,S60 1,126
Tota l 23, '700 S9,100 55,500 4,5,700 57,'700 33,800

3J1 ' 14 662 J,210 1, 152 i88 1,094 2.592 2,030 1,431 985 2,592
230 230 317 985 691 1305 6Ji 1,382 1,002 835 230
258 255 582 913 1,086 780 900 1,5 12 1,535 1,228 891 902

'7,200 7,900 17,400 28,200 32 ,000 14,200 21,1100 '5,500 47,100 36,900 27,600 302,400

994 1,3117
5&2 1,122
183 1,348

23,500 41,800

2,131 1,368
1,224 1188
1,140 1,210
52 ,200 3'7,500

854 OM
en 592
710 635

20,600 HI,700

1, '5-4 2,013
605 1, 310
B68 J ,619

24,300 50,200

1'73 I,U!
86 65
132 391

4,100 142,6/111

1,900 z,ooa
173 101
171 50J

23,1100 lU ,1fiI
1,872 1,811
214 101
942 514

,3i,200
153 2,,;1
114 10.2
135 380

4,100 13a,2Od
769 2,484
413 91
5111 53;

18,500 Its,_
194
102 10J
148 511

4,600 IOS,3llII
)21 1,274
.. II
105

3,300 108,700
1,0811 1,_
240 7t
478

14,800 140,. Cl)
316 1,414
166 ' I
258 31D

8,000 134,4e>'
340 1,351
256
2&4 435

11,800
_ 1,tJBt."-
_ 164,100

1,742
202
020

18,600

.36
218
527

J5 ,8oo
83.
218...

13,600
550
194
327

1iI,800
2, 484

'"1,153
34,600

451
209
!12

9,400
530
139
294

8,800
769
209
" 0

16,500
323
194
20.

7,900

530

'0'm
J1 ,800
510

'"m
13, '700

893 J,656
202 1,188
457 1,439

13,700 44,600
1, 512 590
504 331
827 448

24,800 13,1100
1, t)ij4 1,224
238 360
"01 roe

2'7,200 21,900
613 887
305 340
491 510

14,900 J5,8oo
5'72 572
288 225
463 454

13,900 14,100
1,705 1,585
340 272
808 750

2',200 23,300
873 1,274
209 357
472 681

1' ,200 20,500
550 432
2-40 J80
458 302

13,700 9,'00
126 340
91 91
107 161

3,200 6,000

'724 340
451 225
58S 328

1'7,500 10,200
864 1,089
376 413
560 7040

16 ,800 2J,800

...
210
2..

9,100

2,002
27.
877

21,200
167

. 101
. 45

4,500

'"209
352

10,900
J ,8SS
357
754

aJ ,'OO
3,6lM
3"

1,208
37,400
. 68
m
419

13,000
m

'"255
7,900

"'81
107

3,300...
"0
'"16,500

0"
30'...

13,'700

28.
19.
220

7.000
87.
m...

18,100

'"'"10.
5,800
2,376
209..,

20,000
810
153
330

10,500
2.0
m

'"'7,400

818
180
390

12,300

'"180m
JO,900
240
120
177

!i,SOO
701
30'...

12,700
20....
!97

12,300

14'm
8,200
1,9 J5
'58
70 '

23,600
.06
302
477

14,300
..0"."013,200
701
19'
373

11,200

673

'"36'
11,500
.6829.
m

13,700

1,214

'"..0
J6,400

1,358
m
772

23,200
I ,OU......
19,200

I,J52
288
."

111,600

"0259...
13,200

'0'2"...
12,900

'"3"".16,100
013
20.
390

12,300

..0
19•
347

10,800
839
240
m

13,200
673
288
592

18 ,000

I ,On
!23
675

20,900
78.

'"54.
16,900

Tunnel No. 80- MUDFLOW

202
l OB
m

4,100

360
223
"010,500

1,656
720

1,052
31,500
0..

"'m
15,400
J,676
209
016

24,500

m
•66
252

7,600

15'
140
'67

5,600
I ,U4
224
720

21,600

724

'"461
J4 ,400

" 0
'"" I

13,200

' 0<
72
248

7,700

"0115
152

4,700

432
202

'"10,900

'"114
152

' ,700...
305
512

15,900

' 27..
71

1,200
510
165
297

9,200
1,329
272".17,200

225
360
215

8,5 00
782
340

'"19,700

0'
96

2,700

'00
Il5
136

3,800

'0'245
"2

7,900

240
. 02
. 45

',200

"0
'"m

JI,700

..
"83

1,800
72.
m

'"15,600

72.
351...

13,800

272

'"210
' .000
272
225
202

7,300

•01
98
. 03

3,200
130
'0'135

' .200...
187
258

8.000
724
140
323

JO,OOO...
"200

11,200

"78
88

2,700

613
78
320

9,900
l,O Jl
180
.07

J4,5OO

"0'85
254

e.aoc
"'0m
307.....

1925 Mu•
Min .
A' e.
Taul

J926 Mu .
M in.
Aye.
Tota '

1927 Max•
Min .
Ave.
Total

1928 Max.
Min .
Ave.
Tolal

1929 Max.
M in.
Ave,
Tola l

1930 Max .
Min .
Ave .
Tolal

1931 Max.
M in.
Ave.
T ola l

11132 Mu .
Min.
An .
Tota l

1933 Max .
Min.
An.
Total

1934 Max .
Min.
An .
Tolal

1935 Max .
Min,
Ave,
Total

2,'77
m

J,528
275,500

81 1 2,609
605
158

23,500 399 ,000

2,592 2,'765
J,584 504
J ,990 1,334
61 ,700 4811,800

1,195 3,024
6'1'1 6'1'1
876 1,689

2'7,200 310, 700
816 2,180
521 288
854 875

20,2 00 320,700

1,'JI 2, 131
924 461

1,233 1,106
38,300 403,2 00
6111 2,J60
576 37'
593 1,018

18,400 371, 400
1,071 3,02'
825 ' 90
956 1,278

29,600 487,200
2,045
720

1,348
- 451,800

J ,404 l ,3i7
1,2 JO 1,051
1,30' 1,237
40,4 00 37,100

1,6 '2 2,'785
1,261 1,613
1,413 J ,937
43,800 58,100
2,812 1,513
1,540 1,19S
2,344 1,411
72,700 42,300
2,160 1,391
1,3i7 835
1,796 1,1' 5
55,800 34,300
1,166 J,282
14,9 706
971 9116

30,000 29,800
4'75 648
389 490
' 13 609

12,800 18,200
1,7M 1,584
922 1,0117

1,3';1 5 1,284
",300 38,600
1,958 1,492
J,4 11 1,110
1,689 1,326
51,800 39,800

1,858 J ,210 1,476
929 857 1, 159

1,3840 i3 5 1,28 7
42,1100 39,000 38,600

1,008 1,'728 J ,813
763 1,066 1,28'7
842 1,348 1,'07

25, 100 42, 1100 42,200
1,094 3,014, 2,880
950 1,194 2,131

1,035 2,16 3 2,301
32,000 6'7,200 69 ,300
1,728 1,788 1,506
6i l 1, 143 1150
1139 1,532 1, 136

211,000 4'7,600 M,loo

1,489 835 1, 181
81i 69 1 720

J,135 734 1158
35,200 22,100 28,'700

1,152 609 403
6 111 389 374
835 48J 395

25,800 14,900 11,800
1,021 J,606 J ,84 3
1,26'7 J, 066 1,65S
1,381 1,305 1,659
42,900 ' 0,500 ' 9,800
1,109 1,757 1,987
8M I ,OU 1,'U

l,On 1,352 1,721
32,200 42,000 51,700

1, 152
979

J,063
31,900

1,152
B28

1,020
30,600

897 1,391
498 864
5911 1,092

18 ,600 32,900
J,296 J ,M 2
733 1,325
i '5 1,544

28,900 48,'00
2,0'14, 2,J 60
1,364 1,181
J,7 3J 1,692
S3,800 50,800
2,5rt 3,024
1,26'7 1,716
1,751 2,480
Sot,300 14,,600

1,539 1,512
1,325 1,129
1,' 23 1,305
,",200 39,100

380 488
288 ass
308 337

a ,600 10, 100

1,872 1m
!U8 6340

I ,Ul 147
44,400 22,400

1,9 4.4. 1,843
1,221 1,152
1,577 i.soe
48,900 45 ,500
1,0'0 1,528
80S a711
786 1,0'17

24, 300 32, '00
1,920 2,045
901 1, 555

1,652 1,768
51,300 53, 100

.ea
360
.09

11,400

2,1S1
1,5S'
1,856
53,900
1,3fl8
1,120
1,2 27
34,400

'"'"0..
1i,400

841

'"792
22,100

2,1109

'"1,613
50,000...
, 0<

'"17,200

B77
. 88

'"17,100

l,fl 22
481
727

22,500

1,3118
88.

1,151
38,100

'"..0...
11,600

88.
720
791

24,400

1928 Mu-
Min .
Ave ,
Tolal

1929 Max.
Min.
Aye.
Tota'

1930 Max.
M in .
A' e ,
Tota'

1931 Max.
M in .
Ave.
Total

1932 Max.
M in .
Aye ,
Tolal

1833 Max.
Min.
Ave.
Tota '

1934 Max.
Min.
ATe.
Tota '

11135 MILL
MIn.
Aye.
Tota '

1936'0
li41

1942 Max.
Min.
A'e.
Total

Tunnel No, 15- NOGUCHI NO, 2 Tunnel No. 85 - AULI

Nole : Dll cha rg e Inchllies lI ow fr om two I lr NonJ!I,

'"32 40
50 319

1,400 10,200

- 2,198
- 58,130
9Sot 2,119

28, 700 65,'700
1,893 1,496
52,990 46,400

841 1,4,50
24,5 '70 44,950
969 J, 204

21, 120 3'7.320
1,232 1,985
34,490 8J,520

11 13 2,311
25,580 11 ,650
82'7 2,2&4

23,9'0 '70,1'70
1,153 1,535
49,080 4'7,600
1,866 J ,517
52,240 4'7,030

220
24

'"5,200
850
140
m

9,400

6"
272
477

14,300

HO"0
..0

14,700

940
1,420
42,800
1,557

'"006
24, 100
007
!12,ea

16,600
1,115
2720"18,500

395"0
'"10,700

337
iee
219

6,800

323
166
228

7,100
1,166
572
m

29,000

1,414

'"..,
29,200
2,376
"0
929

28,800
1,857...
1,128
35, 000
3,1'77
0.0

J,509
46,800
706
30.

'"15,200

288
'66
20<

6,300

680
302,..

16,300
2, 182
19.

1,401
42,200
1,080
724...

26,800
2,448".1,280
38,400
2,610
1,003
1,597
47,9 00
1,335
340
832

18,ioo
1,220...7"23,600
258
202
235

7,100

1,616
127
601

20,500
19.
79
110

3,600
1,441
m
..0

20,100
2,434
680

1,26J
39, 100
2,015
500

1,418
" ,000
1,666
451...

2i ,2OO

"0
'"..0

12,700
212
II'
140

4, 400

759
20....

14,500
272
102
171

5,300

1,646.....,
26,800
687
240
507

17,600

72....
64 '

111 ,800
2,510
298
70'

24,300
1,194

'"'"24,900
. 68
15'
279

8 ,700

428
'0
240

1,200
1,441

'"707
21,200

98.
m
m

21, 100

816
•06"019,200

2,111

'"1.081
32,400
l,5S'7
1,140
l ,3i7
41,900
2,177
"01,202

36,100

12 49
o 32
7 ..

200 1,400
1,499

'"020
19,'00
1,194
912

'"30,400

"0...
0.8

20, 100

2,246
592

1,323
39,100

1,699
127
077

20,300
1,470
451

1,050
31,500

490 2,006
147 376
382 844

11,400 26,100
323 1,166
209 346
253 515

7,600 17,800
1,646 1,286
842 840

1,254 1,440
3'7,000 44,600

395
140
214

8,5 00

. 00

.02
139

4,300
1,557
..0

1,283
39,800

10...
83

'.000
2,01S
354
670

26,900
1,858
510

1,076
33,300

'"59
. 00

2,800

'"91
. 24

3,600
1,951.0.
1,042
29,200

10<
82
81

2,300
l ,i 25
.02

1,358
31,000
1,063
74'

1,007
28,200

'""201
6,100
1,031
240
700

21,700

".10'
164

5,100

'0'...
122

3,800
1,610
140
"I

19 ,800
l,OB9...
756

23,400

Max.
Min.
Ave .
T.... ,
Max .
Mi n.
Ave.
Tola '
Max .
MIn.
Ave.
Total
Max.
Min.
Ave.
Tota '
Max.
Min .

Tola l

Max.
Min,
Ave ,
Tota l

Max.
Min.
Ave.
Total
Max .
Min.
Ave .
Tota l

"' 'l X,
Mi n.
Ave.
Total

1925

1927

1926

1928

1930

1929

193J

19'2

1933

2, 152 2,117
88,710 618 ,940
1,496 1,6'5
46,380 602,'700

I , J55 1,71'7
35,BJO 628,070
992 J, '725

30,740 6211,34,0

1,008 1,566
62,2 40 572,0 70

749 1,614
23,210 590, J40
1,155 1,811
35,800 682,530

1,560 1,585
48,360 578 ,380
1,712 1,808
53,080 658 ,830
1,341 1,576
41,580 5n,i30

151 2,304
40 32
81 436

2,500 159,100

3,O:l4 3,168
346 43

J,65 5 105
51,300 257,300

115 3,168
U 29
81 681

2, 500 212,600

88.
202
590

17,700
1,123
"0470

14,100

3,168
374

1,348
41,800
2 59:l
'43:l
1,085
33 ,000

3,1118
m

l, n7
40,700

..0
880

26,400

324 2,131 2,304 1,642
230 203 1,1" 193
25f1 160 1,732 523

7,1100 22,800 53,700 J5,700

216
43
152

4, 700
0..
.87...

13,900

'"..".4,300
3, J68
'02

'"28,300

1,296
202
560

16,800

" 0m
520

15,600

...
m
532

16,500
1,354
547

1,065
33,000

Tunnel No. 79- DOUBLE ARCH

1, 551 2,' 4'7 1,720 1,942 2,483 a,S39 2,8n 2,537
41S ,720 '7S,81S0 51,590 60, 190 76,340 '75,160 81, 1'0 76,100
1,569 2,000 972 1,319 1,88S 1,785 2,341 2,006
47,060 62,0 10 2i , 170 40,900 57,800 53,550 72,580 60, 100
1,829 2,031 1,557 1,141 1,953 1,127 1,969 2,3 26
5-4,880 62 ,960 48,700 35,3'70 60,530 35,800 61,Q.40 69 ,790

1,990 1,874 1,523 2,0 16 2,020 2,530 2,392 1,816
511,710 SS,080 '5,'700 62,510 62,620 75,aOO 74,160 5-4,4';10
1,932 1,771 1,666 J ,370 1,'S2 1,950 1,910 1,916
57,970 54,900 ' i ,910 42,470 41,920 58,600 5i ,200 57,490
2,293 2,673 2,0040 1,719 J ,396 1,223 1,1131 l,otIlI
68,780 82 ,850 81,200 53,300 43,280 36,700 50,5 70 32,oaO
2,372 2,'45 2,357 1,59 4 2,312 2,014 J ,633 1,582
71,170 75,790 70, 710 ' 9.' 00 71,660 60,4 10 50,6 10 ' 7,4,10
2,5 J1 2,232 2, 105 1,185 1,089 1,485 1,614 1,109
75,330 66,950 63, 160 38,130 33 ,780 44,540 50,020 33,280
1,475 2,2 10 1,654 1,940 1,148 2,216 2,182
44,2040 4,1,990 66 ,300 61,260 60 ,130 52,440 68, 690 65 ,410

l ,B63 1,648 950 1,130 1,5J 2 1,659 1,7S4 2,108
55,8iO 51,080 28,490 36,030 46,860 49,760 54,27 0 63 ,230

1113 1,263 ' 28 427
60 253 158 122
130 697 380 213

3,1100 21,600 11,400 6,800

1,814
0"

J,231
31 ,JOO
:.!,304
218

J, 057
31,700

80
'18

3,600

52.
140.'"13,200

'0'127
200

5,600

'"2912.
3,600

!23
lBO
m

7,600

" 0
72
m

6,000

58.0
45

1,' 00

1,312
40,660
2,123
65 ,800

1,255
38,910
741

22,970

1,360
42,160

1,042
32 ,300

J ,036
32,110
1,727
53 ,550
1,564,
48,4 '70

Ave .
Total
Ave .
Tota l
Ave.
Taul

Ave.
Tota l

Ave.
Tola l

Ave .
Total

Ave .
Total
Ave.
Tota l
Ave.
Total
Ave .
T,,", I

Max.
Mi n.
Avp.
T ota l

Max .
Min.
Ave.
Tot.al

Mu.
Min,
Ave.
Tota l

iseo

li59

1958

' 96'

1i57

J964

1962

1963

191111

1965

1946

1915

In a
1927

170 WATER SUPPLY



DAILY DISCHARGE In Thouunds of G. llons DAILY DISCHARGE In Thousands or Gallons

" JAN. FEB. MAR. APR. MAY IUNE JULY AUG. SEPT. OCT. NOV. DEC. ANN. JAN. FEB. MAR. APR. MAY JUNE IULY AUG. SEPT. OCT. NOV. DEC. ANN.

Tunnel No. 86- SHIRAKURA

Tunnel No. 87- MOAULA GULCH

393 982
96 340

662
1,800 20,500
789 1,7115
4110 490
822 1,342

18,600 41,600
124 2,448
362 306
666 1,153

17,000 35,100

376
40".54,100

'95<0
213

18,000

'".."0
12,500

1,263

"m
84,7 00

1,302
aa
232

84 ,800
1,104..
274

100, 300
1,274
59

'"140,200

2<0
40,"28,300
266
17
140

51,100

'06

"166
80 ,500

'05
<0
13<

48,800
3<0
40
166

68,800

'05
59
172

64,400

1,302
,I<
710

22,300

70

"71
2,200
288
' 6624.

7,800

69
<0
sa

1,609

"31
55

1,700

22'61
156

4,800

69

"52
1,900
200
114

'"4,400

"'2
"1,400

71
49
59

1,800
240
102
154

4,800

'56
61
177

5,300

'OS

"167
5,600
550
' 09
267

8,900

" 0

"'38
4,200
19<
102
14'

4, 300

'"69
204

6, 100

"'70
101

3,000

'"160
207

6,200

22515'lBO
5,400

...
"237

1, 100

153

"l lB
3,500
272
lBO
220

6,800

'"140
lB6

194

'"7,800
lB4
166
170

5,200

2"
166
206

8,400
. 40
69
. 04

3,200
· 114
79
9<

2, 900
m
140
m

5,900

30'".'096,200

' OS
194".1,600
256
' 27
20'

6,300

635
2'"
• 00

12,000
395
200
33'

10,000
357
19<
237

1,1 00

209
lBO
' 93

5,800

269
102
223

6,700

2<0
114
166

5,000
16.

"Il7
3,SOO

272
209
230

'1,200

'05
15'
226

13,9 00

153 153 120
40 19 91
118 122 105

3,100 3,'00 3,300
340 305 211
233 U S 1&4
211 259 220

11,400 7,800 6,800
316 432 357
194 153 1116
308 285 243

9,600 8, 500 7,500

180 720 1,004
115 138 223
161 403 1123

11,000 12,100 18, 200

4ss..
m

5,400

1,104
127
"0

16,300
..4
127
642

19, 900

209
166
166

5,100

'40
'65
'"5,900
18<
166
m

5,400
127
<0
101

3,100
323
19.
236

1, 300

2' 8
16.

'"7,800

'""100
3,100...
'09
'55

11,000

1,274
160
706

2L,900

'"15'160
5,600

272
91
222

8, 1100
18<
102
I<8

4,800

".8
60

1,900
268
160
219

8, 800
,9<
15'
16'

5, '100

340 91
94 46
184 72

5,500 2,200
376 35'1
180 225
278 265

6,300 8,200

30' 2M
240 180
248 215

1,400 6,100

272..
167
' ,000
225
16<1

'"6,000
256
102
171

5, 100

'05160
'"7,400
272
224
222

6,7 00

' OS
15'
207

6,200
1,089
127.63

13,900

288
70
lBO

6,400

20'
102
170

5,200,.,
" 0
219

6,800

'"91
.93

6 ,000

27'
140
"0

7,600

209
153
170

5,500

207
127
171

5,300
451
"0
332

10,300
557
I<O
'09

9,800

323 284
91 114
2CY1 zoe

8,2 00 6,400
395 360
114 166
193 291

5,800 9, 200
288 225
194 153
240 186

7 ,200 5,800

'"160
19'

5,700
127

""2,800

'"91
'69

5,'200
, <0
m
164

5,500
288
16'
230

6,900

127 390 1,263
40 164 1601
83 265 U3 368

2,500 6, 200 12,700 11,400

Tunnel No. 90- KAUMAIKEOHU

" 6, 8<
237

7,100
1,011
II'
UO

12,300
1,274
102.90

14,700

298 376
105 98
113 223

4,800 6,900
145 194
91 151
124 117

3,500 5,5 00
127 212
91 206
124 239

3,500 7 ,400

Z4 59
17 24
19 52
500 1,600
305 n5
114 111
228 130

6,600 " ,000
180 305
12'1 121
148 198

4., 100 8, 100
91 209
91 153
10!! 168

2,900 5,100
153 258
59 194
115 213

3 ,200 6,900

'55
22 32
32 168
900 11,200

114 209
89 91
118 139

2,400 4,300
Z40 102
69 49
138 7'1

4,00 0 2,400
835 I ,Z74
288 225
500 619

14,000 19,200

",..
0,000

' 40

"139
4,300

59

"37
1,200

28'

"176
5,400
272
102
177

5,5 00
127
<0
78

2, 500
127
91
102

3,200

15'"123
3,800

340
91"06, 100
166
<0.,

2,900

127..
lOS

3,300

136

"65
2,000

1926
I11d7 Max .M"'.

Ave.
Total

19a8 Max.
Min.
Ave.
Tota '

1929 Max.
MIn,
Ave.
Tota l

1930 Mu.
Min .
Ave.
Total

1931 Max.
Min .
Ave ,
Tota l

1932 Mu.
Min.
Ave .
Total

1933 Mu ,
Min.
Ave.
Total

11134 MaI ,M"'.
Aye .
Tota l

193& Mas .
M"',
A' e.
Total

1925 Max .
Min.
Ave.
T oI>l

1933 Max.
Min,
Ave.
Tota l

1934 Max.
M"' ,
Ave.
Total

11135 M1U.
Pdtn.
Ave .
Tota l

1,813 2,592
413 40
802 '116

24,800 240,,500
262 2,592
153 153
209 62 1

6, 500 301,500
2,448
81
715

239,900

662 2,310
320 166
504 769

15,600 280,1100
1,92 1
22'
81'

- 273 ,600

550 680
166 19
352 344

10,900 84, 400
63 962
32 32
43 328

1,300 60,000

11 816
17 17
35 241

1,100 81,900
724 840
49 17
183 276

5,700 100,500
26 792
12 12
20 283
600 'la ,800

194 724
32 12
95 290

2,900 106, 000

616..
'"106, 800

613
266...

13,200

28'..
18<

4,900

124
73..

3,000

857
17
256

7,700

127
26
73

2,200
530
20'1
360

10,800,..
II<
166

5,000

."."71.
21,400
<41
26 '
..6

10,4 00
006
504

'"19,2 00

1,414
662
' ,007
30,200
704"9ere

11,200

1,648
657

1,171
36,300
1,765...
1,045
32,400
867
m
626

19,400

1,11 5
530
825

25,600
1,921
65 1

1,278
39,800

550"64"
13,800
510
75
112

9,700

6"'"315
9,800

225..
'"3,800

",
"..

3,100
m
186
' 00

9,300

7"
127
' 34

10,300

2,5924"
1,509
45, 300
1,119
635
667

28,600

"2
'61
677

20,300

1,247
701
936

28,000
1,791
701

1,246
37,400

572
16'

'"10, 500

'"..0
550

18, 500

610
\5,
m

18,300
..0
56
28'

8,400

'""137
4,100
m
'68
291

11 ,700

616
127.09

12.000

1,414
58'

1,179
38,500
1,152
530
871

21,000
1,22 3
340
599

18 ,600

1,241
351
772

23,'ilOO
1,302
323

'"29,000

960
225
'55

14,100

'62
250"017,600
7..
25'
" 0

l'J ,200

"4
96
174

5,400

'23
"15'

4,800

510
232,..

10,600

724,"523
16,200

1,274
657
073

30, 100

"0268.09
12,500

'70
3<.
.<4

16,800

1,705..,
1,25 0
38,800
1,358
530

'"28,600

' 23
' 66
267

8,900

510
166
' 28

10,000
769
143
56'

17,400

m
'"25.

7, 900
59
24

"1,200

613
160
376

11,600

..9

'"'"11.900

256

"150
4,600

1,186
769
90'1

27,200
1,655
530
952

28,500
1,644
'65

1,39 5
41,800

m
32
16.

6 ,500
8<0
240
m

14. 100
572
80
236

7,100

724
340
m

14, 200

..9
26'
317

11,300

a, 310
680

1,616
46,500
1,,414
432
899

21,000

'95
225
".

8,500

370..
160

5,1100
709
167

'"15,100

613
91
'41

10,500

m
1<0
m

14,800

<00
49
190

5,900

1,901
72'

1,09 3
33,900

"0412
624

19,300

'95.."76, 200

'66..
132

',000

'"91
340

10,400
701
' 27
'62

',900
701
225

'"12,400

1,083
451
"0

18,400
L,705
m

1,G89
32, 700

"""1,600
,<0

"130
',000

'92'00'"12,100."114
2M

8,800

'"...m
10,900

96
<0..

2,000

962
lBO
"0

1'7,800
1,166
'34
971

30,000

."27<4"14,000

1,584
540

1,260
39,100

272
19'
238

6,700

<4'
22B'028, 500

""66
1,900

.82m
317

8,900

8<0
91
174

5,100

209
17
<0

1,100

"2
'I<m

13, 100
619
<02"6,300
206

"122
3,400

'09B9
188

51.
1,433
44 ,400

I3la.
130

4, 200

""36
1,100

" 0
17
360

11,300
70..031.

9.800

" 0
12.0

',000

'23
"' 83

5,700

231
'66
'92

6,000

'"256
'34

10,300

19M MD .
Mm.
An .
Total

1935 Mu .
Min.
Av".
Total

"".1m
1m Mu .

Mm.
Ave.
Total

1'43 Mu.
Mm.
Ave.
Total

IG44 Max.
Mm.
Ave.
Total

mg Mu.
Min.
Ave.
Tota l

1130 Max.
Mm.
Ave.
ToI>'

lUI Mu .M"'.
Ave.
ToI>'

IUZ Mu .
M", .
Ave.
Total

1133 Mu.
M",.
Aw".
ToI>'

1134 Max.
Min.
AVe .
ToI>l

1935 Max.M"'.
Ave.
Total

11'
"1II

l,iM•I.....
"III

,lOO

,11

"..
'"

Tunnel No. 89- FUKUDA

288 320 138 238
193 15J 88 144
242 221 145 181

7,500 . 8 ,800 4,500 5,000

Tunnel No. 93- PLANTATION SPRING

Tunnel No. 91- DOMESTIC SUPPLY

256
36
116

42,400
2,8011
223
603

293, 200

288
' 27
197

12,000

372..
1"

40,300
1,771
68
<0,

147,300
1,8119

"470
171,500
I ,Z74
91
40S

1-18, 300
1,089
m

'"162 ,400

"0
"39'

73,200
701
17
"7

90,300

'154''06112,400
572
102

'"97 ,300

660

'"'"130,200
724
lBO
371

124, 100

137
69
110

3,,"00
1, 354

'"600
24,800

'"IBO
210

6, 500

15'
70
116

3,600

912
' 68...

14,500
1,869
' 66

1,065
33,000
2<0
13.
m

5,400

'"272
'"14, 900

'64
"'"4,400
130.2
69

2,'100

530
160

'"ll,OOO
lBl
' 14
135

4,200
, <0

2"".9,100

206
151
180

5,400
1,008
516
723

21,700

209
153
lB7

5,600

' 58
202
m

7,100

502
209
. 30

12,900

'23
268
333

10,000

550

'"37'
11,200
1,089
'51
763

23,500

357
' 66
282

6,500

' 12
132
20'

6 ,100

" 3'66
367

11,800

22'
190
' 94

5,800

690
'01
516

15,400
3<0
256
'04

9,100

'"230
m

7,200
1,642
6"

1,058
32,800

266"0'"7, 800

312
' 68
212

8 ,600
4..
312
m

13,400

"6
357
8<8

20,100
1,274
323
56•rs.ioo
".160
" 0

12,700
510
287...

13,7 00
701
'2'm

15,900

272
lB6
22'

11 ,900
111
. I<
135

4,200
530
' 72
35'

11,000
724
"6
527

18,300

.58
122
140

4,200
2,785
1,011
1,1117
50,300
m

'"230
6,900

151
103
120

3,600
1,128
46576.

32,600
1,274
3<0
647

25,400
572'95• 39

15,900
887
323
550

18,500

769...
58'

17,&00

'""4
'04

9,1 00

572

'"357
10,700
209
127
, 8<

4,900

.",<0
'"12,900
513
357

'"14, 100

148
122
139

4,300
2,808
I,OlH
1,7B1
55,200

'"160
lB7

5,800

62
97

3,000
1,771
302
609

24,800

39'
91

'"6,00 0

68.
22'
390

12.100
657
323
539

16,700
816
3B7
006

18 ,800

420

'"'06
9,600

282
180
216

6,700
209
102

'"4,800

.92
255'0012,400
530
30.
.16

12,900

'"..
106

3,300

1,600
72'

1,087
33,100

160
166

'"5,400

89
76
67

2,700
1,128
390
677

21,000

225
114
161

6,600

'"'".48
13,1100
.5015'm

11,000

'"' 05
331

10,200...
127
28<

8, 200
340
160
255

7,900

194
I I<
153

4,700
530
260
'97

12,300

'"2<0"0
9,000

196
112
150

4,500
05550.
663

19.900

'72
' 94
"0

1,200

510
160
357

10,'100

'76
266
325

9,800
550
20'1
367

11,000

550
m
412

12,400...
'"3B7

11,600

112..
107

3,200

'09
138
. 07

15,200

'"10'm
12,700

'"376
'"14, 500
510

'"363
10,900

196
76

"'3,500

'"400
590

18 ,300

272
m
232

7,200

592,,,
m

12,800

330
160
222

6,1100

'0'1
20B
m

12,600

'"'"420
13,000
..0
256
293

9,100

135
69
110

3,400

" 0
207
28'

8,100
510
.123...

14,100
572
468
519

18,100
357
m
"6

10,100

"
"1,900
372
253
m

10,000

,"lBO
lB7

!l,8oo

550
226'6110, 800

'"102,..
3,700

572
190
'8'11,500

'"'"312
11,400
.92

'2'022
12,'00

..
63

"2,500
225
,I<
127

3,800
1,302
m
707

23,900
1,195
'40
567

11,000
680
240
. 63

13,900

1I9

69
60
66

2,100

"0

'""0
9,600
140
127
' 35

4,200

18<
17

"1,600
. 60
' 56
314

9,800
550
216
' 80

11,800

'"' 69
'21

10,000."302
m

14,600

9<
2,900

' 01

"' 00
3,100
272
' 27
229

1,100

272
108
17l

11 ,300
680
357
..0

11,000

.0

..
36
43

1,200
372
27'
293

8, 200
160
127
150

4,200

39
1,100

19'..
'40

4,100
.8 0
160
161

4, 500
225
91
162

4,700

451
209

'"9,800

43

"30
'00
724
39'
567

16,400...
294
'66

10,200
269
209
230

6,500
291
180
23'

6, '100

66
404'1,400
372
22'
28'

8,'100
180
166
16.

5,600

69..
66

2,000

936..
356

11,000
510
" 6
359

11,400

"8
'I<
167

5,800

'",..
259

8 ,000

207
OB
116

3,600
32.
lOB".9,100

'""4...
14,100

209
127
m

5,400

1925 Max.M"'.
Aye.
ToW

1926 Max.
Min.
Awe.
Tota l

1927 Max.

Ave"
T ola1

1929 Max.
Min.
AYe.
To/aJ

1929 Max.
Min.
Ave.
Tota '

1930 Max.
Min.
Ave.
Tota l

1931 MU .M"'.
Ave .
Tota l

1932 Mu .
Min.
A.,e .
Total

1933 Max.
Min.
An.
Tota l

11134 Mu.M"'.
A:tlr.
Tota l

1935 Mu.
MLn.
AYe.
ToW

1925 Max ,
Min.
Ave.
Tota l

1928 Mluc"
Min.
Ave.
Total

1921 Max ,
Min.
Ave ,
Total

808
22
170

62,200

" 0..
221

80,7 00

724..
227

63,000,....
'15

115,000

'"..
19'

35,700

'"17
147

113,800

'""178
64 ,1100

572
127
295

'18,200

'"78
230

42, 300

'"40
204

74,600

. 10

"228
82,900
550

"2\0
16,900
550..
27.

100,600

61'
'",,,

95,700

68

"4.
1,400

"6
.02
" 0

18,300
91
59
71

2,200

376

'"26 '
8,700
l OB
4'
62

1,900

I<'

"56
1,700

;t86
' 02
17'

5, 400

413
209
332

10,300
1<7
78
102

3,2 00
156

"111
3,400

'95
140

'"6,700

""89
2,800

"0
127
174

5,400

2<0
.02
177

5,300

'"102
16'

4, 900
572
2<0

'"10,100

225
108

'"4,700
m
"4
181

5,400

m
"215

8,400

413"0327
9,800

"0
1<0
161

5,500
220
158
18'

5,400

'""4
233

7,000

"4
97
15'

4,600

395
240
'02

9,100

259
..4
235

7,1 00

320
89
17'

5,200

54.7 608
171 20'1
317 390

9,5 00 12,100

305 41S
J94 256
253 310

7,600 9,1100
351 .an
256 143
324 223

9,700 6,800

451 348
IBO 225
338 182

10,100 8,800

240 194
140 114
196 150

5,900 4,700
209 240
163 140
181 181

5,600 5,1100
316 358
266 209
314 255

9,400 7,900
550 eu
194 2lU
359 351

10,800 10,1 00

510 323
2'12 180
373 245

11,200 1,600
323 266
19-4 121
267 194

8,000 6,000
357 301)
225 240
277 303

8,300 9,400
305 2&8
240 130
269 ' 06

6,700 6,400
288 252
79 180
174 216

5, 200 6,100

272 166
127 59
180 114

3,500

m
209
316

9,800
m
20'
29'

9,300

u s
213
33'

10,300
20.
\5 7
196

11 , 100

"091
176

5,500

m
272

'2'10,100

4"256
379

11,700

'95..
159

4,900
680
127
'55

11,000
635
160...

16,000

m.51
252

7,8 00

'"127
19<

6,000

209
m
187

5,800

114..
71

2, 200
395
m
323

10,000
636
166
m

14,700

m
166
'096 ,200

' 09
' 02

'"7,1 00

19'
II'm

4,800

572
140
332

10, 300
32l
166
24'

7,700
413

'"..4
10,600

255
16'
20'1

6, 400

.<0
102
m

3,800

..0
,<0
327

10,100

323...
3ll

9 ,700

'09
127
217

6,500

288
91
160

5,400

29.
157
109

' ,000

'"166
217

8,500

576
m
m

10,100

'""177
5,300

357
.27

'"6,400

351
216
266

8 ,000

'95
'41
233

7,000
550
209
36'

10,900

m
288
'54

10,600

238
127
167

5,800

' 76
"02"9, 100

'23
1<0
252

7,800

...
10'
161

5,600

313
15.
m

7,100

'"m
268

8 ,300

298
m
222

6,900
376
ao
268

8 ,900

eu
15'
297

8," 00
.21
160
379

11,100

'"160
23'

1,200

20'1
58
200
' ,000

376"4277
8,300
724
91
320

11,600
635
127
' 07

9,200

550
160
'00

0,000

'05
16'
210

11 ,300

' 27
59
65

2,500

357
160
226

11,1100
209
127

'"5, 200
,"0
'27
282

8,500
510
' 94
2..

1,400
395
225
' 06

9,200

26...
155

4,800

160..
76

2,400
260
' 27
160

5,600

530
'34
' 04

9,4.00
357
' 94
".

'2'209
262

8,100

16'
24
63

a,ooo
250
69
1<0

4,300

160

"135
4.,200
114
49
71

2,200

"6
'09m

14., 100

"17
20
'09"0127
'"7,200

42
43

1,200

ee
<0
49

1,,400

510
I<O
33'

9,700

m
1<0
223

6,300

"0
127
192

2"II<
190

6,300

127

"107
3,000

22B
91

'"4,200
, OS
272'098,400

"""1,200
357

"206
6 ,"0 0

"59O.
2, 100

510

"28'
8,700

"0'"287
8,900

272

"151
4,700

"0127
171

5,300

127

"110
3,400

153

"165
5,,100

209
09
129

4.000

'""39
1,200

1929 Mu.M"'.
Ave.
ToI>'

19]0 Mu .
M"'.
Ave.
ToI>'
Mu .
Mm.
Ave.
ToI>'

lin Mu .
Min"
Ave.
ToI>'

1931 Mu.
M", .
Ave.
ToI>,

1934 Mu .
Min.
Ave.
ToI>'

1935 Mu.
Min.

Total

1925 Mu.

Ave .
ToI>l

Ii"
1927 Mu.

M", .
Ave.
T....

Ig28 Mil x.

A\'e.
Tnta l

1929 M.u; .

M"'.
ToI>'

1930 M:u .
Min.

ToI>'
1931 Max.

Mln.
AVe"
Tota'

1932 Max.
Min.
Avl' .
T"""
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DAILY DISCHARGE In Thousand, of G.UOII' DAILY DISCHARGE In Thouun dl. at G.lI om;,... FEB. M... APR. MA' JUNE JULY AUG. SEPT. ' CT. NOV. DEC. ANN. JAN. "B. MAR. APA. ... JUNE JULY AUG. SEPT. OCT. NOV. DEC. •
1928 ..... 256 14' 127 194 125 '56 272 '00 '00 iao 1>3 ". 1i30 Mu. 827 '" ." 1,448 1.777 2.281 2,281 lI,US 2,71S 2,824 982 717

Min . 14' 14' 114 127 194 194 ,.. 194 19' 188 16' 1>3 ll< Min . M' 511 44' 75. 1.... 1.312 1,228 1,273 1,726 982 717 478
Ave . ' 94 14' 123 16. 2" m '29 2" 'DO 181 177 1>3 182 Ave . 714 '" '" 1,165 1,424 2,020 1,5301 2,3M 2.221 1,780 771 57. 1;
T..., '.000 '.000 3,800 4.500 6,300 8,700 7,100 6 ,300 8,000 5,800 5,300 5, 100 66,700 T...I 22.138 15,028 18,431 34,9511 44, 159 60 ,589 47,539 73,914 66.03 6 55,168 23,14 2 17,866

1929 ..... 188 18. 188 188 18. 18. 180 1931 478 388 '" 1,27 3 1. Z73 1,357 2,856 :l,1l5 2,656 2,656 1,.228 1,021 ":Min. 1<0 188 '88 188 180 180 , 40 Min. 330 '04 ' 82 m 788 788 tsa 1,312 1,099 1,31 2 717 S11
Ave , 138 138 iss '88 188 166 181 188 188 la. 19' 180 182 Ave . 4" aec m 887 99' 1,066 1,839 2,191 1,491 2,048 931 87. '1
T...l 4.228 3,794 4,787 4,968 5,13 4 '.... 4,1118 5,13 4 4,988 5, 134 5,400 5,580 T..., 12,623 10,019 8 ,921 20,922 30.984 31,965 :57,023 67 ,932 44,719 63,47S 27,924 21,081

1930 M... 18. 18. 18. 18. 194 194 194 225 225 225 166 140 '" 11132 ..... 2,126 2,126 1,777 1,162 3,089 3,496 1,529 1,24 1 1,881 1,045 1,659 2,110 !,
Kln. 19. 19. 153 180 180 194 ... 19' m 180 16' 140 140 Min. '" 1,228 750 '" 971 1,489 1,045 1,045 971 '" sa, 82' I
Ave , 18. 18' 174 180 192 194 ... '" 33' 213 ' 04 140 187 Ave , 1.1 11 1,68 2 1, 183 ... 1,610 2, 141 1,236 r.rec 1,432 .04 1,196 1,424 1)
T..., 5,580 :5,040 5,388 5,400 5,954 5,820 6 ,026 6 ,309 6,739 8,596 4,U8 4, 330 68 ,110 T"" 34,452 48,181 36 ,688 26,479 49,918 64 ,241 38.323 35,96342,958 24,919 35,880 44,153 ' 481,

1931 ..... 1<0 14' 131 14. 1<0 14. 166 194 194 225 194 166 m 1933 Mu. 1,446 1,572 1,572 1,881 2,831 2, 110 1,162 1,084 1,123 1,084 1.... m .)
Min . 140 127 ll< 14' 140 14' 14' 1sa 18' 194 18. 127 114 Min . 824 1,282 789 72' 1,241 93' ses 72. 1,045 933 ... 38' ,
Ave , 140 134 117 14' 140 14' 16' 19. 192 213 182 141 '" Ave . 1,291 1,402 1,311 1,017 2.0 16 1,582 sso 00' 1,070 1,012 833 42' 1,6
Tota l 4,330 3,756 3,&30 4 ,1&0 4 ,330 4,190 5,017 5,897 6,616 5,764 4,38 l5 fHJ,812 Total 40,018 39,266 40 ,65 1 30,522 62,4 95 47. 445 30,699 28, 066 32, 102 31,36 5 2.,9M 13,2111 420Jj

1932 Mu. 153 is 113 113 113 16' 14' 16' 14' 14. 14. us 1934 Mu. m m 611 611 1,824 4,254 2,282 1,539 1,776 1,539 1,776 1,2'10 ','
MIn. 153 '" 14. m '" 14. 1<0 14. 127 127 14' 127 Min . 38' 54' M' 513 611 1,880 1,539 979 1,315 1, 185 1,270 611 •
Ave . 153 ' 53 150 m 153 . 44 140 14' 13' 138 14' 141 Ave . 536 sss 562 '71 1,16 3 2,979 ' ,007 1,223 1,474 1,27' 883 ''-
Total 4,427 4,732 4 ,488 4,732 4,579 4,473 4,330 4 ,352 4,045 4, 093 4 ,330 T..., 16,&29 17,761 17,437 17,139 36 ,062 89,36 1 62 ,215 37,905 4.4,214 39,38 5 47,383 2'l,366 m.

1933 ..... 14' 14. 14. m m is m '" 14. 14' 127 114 m 1935 Mu. 1,3fHJ '" 1,185 1,680 1,680 2,177 2,177 3, 149 3, 149 1,776 1,143 97' I,'
Kln. 14' 14' 14. 14. 153 ie '" 14' 14. 127 114 91 " Min . '" '" 513 1,020 1,102 1,102 1,210 1,447 1,447 1,10 2 788 611 •
Ave . 14. 14. 14. 14' '" '" '" m 14. 134 12. 1.1 13' Ave . sa, 840 992 1,344 1,302 1,691 1,783 2,329 2,265 1,498 .74 81' ,.n
ToW ",330 3,911 4, 330 4, 255 4,743 4,5 79 4,743 4 ,698 4,200 4, 152 3,S96 3, 144 50,68 1 T...l 27,344 17,937 30,'150 40,316 40,337 50,74.0 55, 261 72 ,192 67, 951 48,423 211 ,231 25,338 5D3,7L

1934 ..... 102 102 102 102 14. ... '" '" '" 16' 186 m 194 1938 ..... 011 979 1,228 1, 143 001 1,539 6,45 0 5,021 2,023 2,171 l , 17e 6" 1,4l(
Min. 91 102 102 ' 02 102 '" m m '" iss '" m 91 Min . 481 481 481 752 716 752 611 2,282 l ,e 33 1,539 718 '" ..
Ave. 97 102 '02 102 118 ,.. 153 153 16' 1M m is 134 A' e, '" 687 733 859 785 1. 158 1,81 9 2,936 1,819 1,914. 1,614 '" ,,",
ToW 2,997 2,85t1 3 ,182 3,060 3,870 5,04 1 4 ,743 4,743 4.590 4, 782 4 ,649 4,743 49,036 ToW 16, 398 19,9 32 22,735 25,77 6 24,327 34,73 1 56,382 91,020 5-4,559 59,327 34,924 14,0109 .M,511

1935 ..... 16' 14. 127 14. 14. 14. 140 14' 14' 14' 14. 140 153 1937 .... 2, 125 2,464. 1,824 2,177 3,776 1,81 3 1,680 2,854 2,57 3 2, 177 1,315 1,102
Min . 14. 127 127 127 14. 14' 14' 14' 14. 14. 114 114 114 Min. 333 1,020 m 788 1,447 901 ' 6' 1, 102 00' 1,358 611 513

,.
Ave. m 13' 127 133 14. 14. 14. 14. 14. 1<0 137 132 136 Ave . 876 1,885 1,241 1,324. 2.251 1,509 1,204 2,048 1,932 1.788 ... 819 1,"
Total 4,69 8 3,797 3,937 3,999 4, 340 4 ,200 4,340 4,340 4,200 4 ,3-40 4 ,096 4,093 50, 380 Total 27,2 19 52,770 38,4.85 39,705 69, 965 015,2'18 37,322 83,482 57, 951 55, 388 27,13 1 19,191 m,MI

"56 ..... 11' 114 114 114 11' 114 14' 14. 14. 1<0 140 14. 14' 1938 Mu. 1, 102 3,776 1, 102 1,228 2,388 ' .388 3,716 2,604 2,178 1,583 2, 178 937 3,n,
Min . 114 114 II. 114 11' 114 114 14. 14. 1<0 102 91 91 MIn. 64' 64. M' 1,020 m 1,403 1,228 1,538 I, SS3 ••• ..a '29 '"Ave . 114 114 114 11' 11' 114 129 14. 14. 14. m 104 122 Ave . 764 2,222 788 1,150 1,318 1,699 2,248 2,069 1,913 1,367 1,318 561 1,4Td
T"" 3,5M 3,306 3, S34 3,420 3,5M 3,420 3,989 4,340 4,200 ".340 3,687 3,2 18 44 ,522 ToW 24,313 82,202 24,422 34,504 40,860 56,961 89,686 64 ,133 57,38 1 42,383 39,541 17,380 5U,'161

1931 ..... 14. 14. 14. 14. iss 16' 14. 153 153 m m 127 153 19311 ..... 1,312 2,834 3, 115 2, 022 1,628 2,M6 2, 548 2,126 1,874 1,27 3 1,21 3 a27 S,lIS
Min. 102 14. 14. 127 14. 127 127 14' 153 153 127 127 102 Min. M' 1,312 1,182 1,147 676 64. 1,312 1,059 1,098 .27 827 '" MI
Ave . 120 14. 14. 132 '" 144 135 16. '" 153 133 127 1<0 Ave . '" 1,9To 2,100 I ,G18 1,085 1,513 l, nS 1,522 1,418 1,035 1,08 1 87' I,"
Total 3,705 3,920 4,340 .1,980 4,711 4,3 17 4,19 7 4, 859 ",590 4,743 3,Wl9 3,937 Sl,l00 T...I 26,899 55,14.7 65, 111 48, 525 33,631 47 ,179 55,850 47, 180 42, S29 32,093 32,419 20,942 5QlI,3l&

1938 ..... 127 153 14' 14• 153 153 153 1940 ..... ' 42 381 4ao 749 2,022 2,Oza 2,022 3,718 3, 115 2,229 2,1:1:8 1,710 3,m
MIn . 127 14' 14. , <0 14. 153 127 Min . ' 61 228 228 4" 717 7B8 937 1,021 1,143 1,098 749 387 ..
Ave . 127 148 1<0 140 14. 153 113 153 113 153 153 153 14a Ave . '" 277 33' 549 1,272 1,421 1,268 2,289 2, 181 1,78 2 1.ZS6 1 003 J,nt
ToW 3,937 4,154 4,340 01 ,200 4,496 4, 590 4, T43 4 ,743 4,590 4,743 4,590 4,T43 53,869 T"" 14,281 8,03 . 10,238 18, 467 39,420 42 ,821 39,262 70 ,967 85,426 55,255 37,865 31:103 . 311)94

1941 ..... 387 ,.. 7sa ' 82 2,28 1 ;Z , l;Z8 1,680 - ,...
"In. 277 aae '26 717 1,059 827 1,27 3 ..

Tunnl l No. 95 - NEWMOUNTAJN HOUSE Ave. 'OS 243 sas '04 1,885 1,236 1,294 III
ToW 9,548 6,792 10,016 24,138 57,829 37 ,085 40, 106 = 185,5ID

1924
Min .
Ave . U3 ... Z32 667 918 81. 671 774 717 1,300 ... 388 ... Tunnll No. 98 - KOBAYASHI (ItAPUNA)
Total 12,800 4,200 7,200 20,000 28,400 24,300 20,800 24,000 21,500 40,300 20,700 ll ,400 335,Boo

19;ZS '87 215 ... 781 1,283 l ,8S7 1,231 1,220 1,735 1,705 1,385 ... 1,857 1934 ..... .. "' 32 12 11' .. 32 17 12 <0 .. "'Min . 207 19' 193 377 m ,.. ... 586 07. esc 49. 2>6 193 "In. 11 32 12 , • 17 12 12 • 12 " I
Ave , '48 214 38' m 1,052 1,3 31 774 781 1.007 977 760 381 ..,

Ave . " " Z1 I' • 6• 30 " 13 • ao ..
T"" 7, 700 ' .000 11,300 13,000 32,800 40. 100 24 ,000 24,200 30,200 30,300 22,800 11,200 253,400

T...' 733 1,360 sss 29' 186 1,787 93' 731 ' 98 '48 630 1,in I,m
1926 Mu. 372 372 aso '72 785 ass 1,800 2,808 2,785 1,642 1.... 1,354 2,808 1935 Mu. " 32 79 79 " 1Z7 69 32 ' 88 .. "' <0

,.
Min . 33' '38 a53 25' 4.. 50' 723 1,051 1,011 sa , 51a '" m Min. 17 " 17 .. 12 12 12 6 17 12 17 • i
Ave . 261 29' 31' m sse '6' 1,087 1,781 1,671 1.... 723 .00 a.. Ave . eo 27 61 " 19 ' 6 25 14 82 29 37 19 11
T..., 8. 700 8, 200 9,600 10 ,000 18,300 19,900 33,700 55, 200 50,300 32,800 :11,700 24,800 293,200 T...l 814 782 1,879 1,643 576 1,7 35 793 '" 2,464 689 1, 120 ..., U,ue

1927 1, 185 811 '" 1,403 1.924 4,113 611 1,228 2,464 1,728 1,185 3, 149 4, 113 1936 Mu. 32 17 " 11 16' ' 56 " ..
Min. 513 ,., 38' 752 .01 64. 481 .., 1,228 1,143 44' 481 se Min . 12 12 17 " " .. 12 11
Ave. 729 .00 497 967 1,326 1,727 . 48 '" 1,853 1,417 81' 2,045 1,119 Ave . 6 " 18 " Z1 13 12 12 " 04 16' '6 11
T"" 22 ,800 14 ,000 15,4 00 29,000 41 ,100 51,800 17,000 28,300 55,800 45,800 24,300 83,400 408,300 T... , 188 ", m 72. 651 36' 372 372 720 1,975 4,865 "a U,OOI

1926 ..... - 1,922 1,584 2,742 2.339 2,282 1,539 716 2,282
Min . 752 '01 1,447 1, 102 1,102 752 611 811
A' e . - 1,371 1,197 1,806 1,47 3 1,585 1,050 626 l ,2P9 Tunnel Nos. 97 & 102- KAHIUPALI & TANAKA
ToW - 41, 300 37,100 56,000 44, 200 oU,500 31,500 19,400 278,000

1929 Ma>. - 1,1 25 2,023 1,920 1,1120 2,5411 118 116 ... 352 '20 '" '" 147 '00 34. 290 ..
1924 Ave . ..

Min . 937 I.... 1.... 1,31 2 627 827 T..., 2,900 3,600 14,700 10,900 6,800 7, 200 7,80 0 4,400 is.soo 10,200 9.000
Ave. 811 1,069 1,683 1,721 1,316 1,471 1,260 1,1 36 1,457 1, 550 1,518 1.270 1,39"
Total 18,936 29,921 52. 163 51,64 1 41,858 44,322 39,073 83,803 43,69 5 48 ,081 "S,540 311,370 509 ,183
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DATE DISCHGE
11000'11

DATE DISCHGE
lIllllO',1 DATE OISCHGE

1I0Dtl"11 DATE DISCHGE
11000'1) DATE DISCHGE

11"'1
DATE

DISCHGE
(1l1lll1'1) DATE DISCHGE

110ll1f11
DATE DISCHGE

(1000"1)

Tunnel No. 65
MAKAKUPU

1935 Dec. Z 461
1936 Oct. 9 972

10 i72
26 919

Nov. 2 922
9 192
23 4.68
30 360

Dec. 14 209
21 166

li31 Joto.. 9 202
26 202

Feb. 15 120
Mar. 30 1,066
Mlly 11 1,080

29 192

June 8 619
1HZ Jan. 24: 86

31 12

Fl!b. 5 65
14 65
21 50
28 SO

Mar. 1 43
16 56
21 56

Apr .:1 19. "14 214
25 223

May 8 180
23 634
29 541

June 6 611
20 619

July 11 41H
23 286
30 245

Aug. 1 432
19 432
30 288

Sept. 12 245
19 979
26 993

Oel. 1 86-4
10 862
25 792

Nov. 6 669
13 662

Dec. 5 432
31 288

1943 Jan. 4 1,296
30 432

Feb. 2 1,298
28 259

Apr. 1 432
21 288

May I 120
13 1,008

June 18 432
30 950

Aug. 21 348
31 no

sept. 1 M8
30 432

oet, '1 749
28 403

Nov. 1 403
30 158

Dee. 31 86

1944 J an. 31 58
Feb. 5 39

29 331
Mu.2 5'16

31 518

Apr. 3D 216
May 31 1,080

J une 30 516
Jul, 31 516

AUi. 30 113
Sep t. 30 432
Oct . :n 216
Nov. 30 259

Tunnel No. 70
WEDA

1935 Dec . 2 140

1936 oe. 9 469
19 451
26 240

Nov. 2 t12
• 166
23 96
30 58

De-c.14 49

1931 Jan. 4 32
25 490
28 130

Feb . 15 130
Mar . 8 94

1931 Apr . 6 193
20 223

1942 Feb . 5 14
Sept. 12 69

Tunnel No. 11
WEDA ND. 3

1935 Dec. 2 69
1936 Nov. 2 145. ..

23 94
30 36

1i137 Feb. 15 58
Mar . 8 43

1942 Feb . 5
Sept. 12 14

TunneJ Nos. 15 & 16
NOGUCHI Nos. 2 & 1
1935 Dec. 2 1,354
1936 Oct . 9 2,3O.fo

19 2,765
26 2,2'15

Nov. 2 1,987
9 1,800
20 1,354
23 1,102
30 893

Dec. 6 778
14 67'1
21 605
28 533

1931 July 6 778
10 662

1942 Jan. 10 403
24 346
31 317

1943 Jan. 4 2,938
30 1,152

Feb. 2 1,584
28 576

Mar. 3 634
23 1,354

Apr . 14 864
30 149

Ma, 13 2,160
29 1,584

June 18 936
30 1,901

July 16 1,872
31 1,324

1943 A\I.i. 11 1,008
31 1,872

Sept. 1 1,440
30 1, 152

oct, 1 1,454
28 1,123

Nov. 1 1,123
30 149

Dec. 31 490

1944 Jan. 31 346
Feb. 8 311

29 835

Mar . 2 1,152
31 1,080

Apr . 30 749
May 31 2,592

June 30 1,598
July 31 1,296

A1J¥.30 682
Sepl. 30 1,296

ocr. 31 806
Nov. 30 922

Tunnel No. 19
DDUBLE ARCH

1935 Dec. 2 181
li36 OCt. 9 l,2B7

12 1,800
19 1,901
26 120

Nov. 2 1.4 11
• aee
23 12
30 65

Dec. 14 2:1
21 23

1931 J an. 4 58
18 333
25 1,510

Feb . B 390
Apr . 1 811

, ..7
21 2,OBB

May 3 2,101
17 461

J une 5 '1'78
18 135

July 6 '12
1942 Ma.r. 21 281

J uly 3 144
16 i 1

Tunnel No. 80
MUDFLDW

1935 Di!c. 2 305
1931 Feb. 8 485

Apr. 5 314
20 380

May 3 1,551

1942 Mar. 27 316
July 17 180
Nov. 18 340

Tunnel No. 85
ALILI

1935 oee , 4 404

1936 OCt. 10 2,542
21 2, 160

Nov. 28 288

nee. 13 193
21 151
28 11'1

193'1 Jan. 9 112
16 193

Mar. 13 465
19 390
26 1,858

Apr . 3 1,263
8 B08
24 1,263

Ma,14 1,'13f
20 808

J une 4 1,102
July 9 465

1940 J une 4 560

1942 J an. 24 36
31 96

1944 Dec, 15 484
22 272
29 1,528

Tunnel No. 86
SHIRAKURA

li35 Dec. 7 91
1936 OCt. 10 962

24 451
31 592

Nov. '1 166
21 69

1i38 Dec. 6 40
13 40
28 194

1937 Mar. 3 120
July 2 102

1942 Feb . 6 11

Tunnel No. 81
MOAULA GULCH

1935 Dec. 7 194

1936 Oct. 10 413
11 323
24 2'12
31 340

Nov. 'I 209
21 121

Dec. 5 89
13 19
19 68
28 193

1931 Mar . 3 158
6 144

Jun e 11 253

July 2 144

1942 Feb . 6 40
July 15 · 151

Tunnel No. 89
FUKUDA

1935 Dec. 1 iee
111 36 Oct . 10 680

11 451
31 490

Nov . 21 84

Dec. 19 39
1937 Jan. II 78

Mar . 13 '18

June 11 158
1942 Ff'b . 6 11

July 15 49

Tunnel No. 90
KAUMAIKEOHU

1935 Dec. 1 166
1938 Oct . 10 212

l'l 240

1936 Nov. 21 59

Dec. 13 24

19 "

Tunnel No. 91
DOMESTIC SUPPLY

1935 Dec. 1 258
1936 Oct. 26 146

Nov. 1 572
28 144

Dec. 13 98
21 69
29 79

1931 Jan. 9 69

1942 Jan. 24 36
31 3:!

Ff'b. 6 33
14 36
21 32
26 32

Mar . 7 27
19 91
28 91

Apr. 6 91
12 316
20 161
30 225

Ma, 8 236
1& 432
23 592
31 510
8 101
15 864
29 816

Jul, 1 2'12
14 180

Aug. 7 769
14 '169
21 340
2\1 3'14

Sept . 8 451
21 1,,"0
28 1,166

Oct. 8 680
20 357
23 1,14 0
31 490

xcv, 24
Dec. 15 887

1943 J an . 6 1,440
28 490

Feb . 11 180
26 180

Mar. 2 IBO
12 413
19 592
27 413

Apr. 6 240
20 510

Ma, 6 360

J une 15 214
July 28 214

Aug . II 346
Sep l. 1 5040

21 &72
26 288

Oct . 1 1,« 0
12 864
19 360
21 2'8B

Nov. 2; 216
15 166
25 163
30 108

Dec. 22 130
30 108

1944 J a.n. 16 94
31 72

Feb . 12 49
22 72

Mar. 1 360
31 323

Apr . 4 360
10 326
28 340

May 6 158
13 576
1'1 451

June 28 680

July 12 225
Aug. 3 533

9 305
19 202
31 113

Sept. IS 311
25 504

OCt. 5 403
11 311
22 274

Selected Tunnel Discharge Records
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Spring Index

USGS Spring Owner Hyd. Latitude Erev. Estimated
District Yield Use RemarksNo. Area Longitude (ft.) (gpd)

1 County Spring Koha la Bl N Koha l a 20 13 00 900 10 , 000 nomesti c
Sugar Co 155 4B 25

2 Koha la Semina ry 20 13 25 625 Dry
155 47 45

r ole Springs 20 13 20 650 50 ,000 Irrigat ion
155 47 35

Maulili Spring 20 12 3 5 1030 20 ,000
155 47 15

0 1ding Spring 20 11 55 1600 25 ,000
155 4B 00

Waipuhi Sp ring 20 11 10 2000 20 ,000 Domesti c
15 5 47 40 & c a t tle

Halawa Gu lch, W bran ch 20 12 00 12 0 0 150 , 000 Irrigation
155 46 55

Halawa Gu l c h , E branc h 20 12 30 B50 7 ,200
155 46 25

Wa i punalau Gulch 20 11 30 1600 45 ,0 00
155 45 10

10 Murphy Sp r i ng 20 11 35 1250 25 ,000 Dcme stic
155 45 25

11 Mau Spr i n g 20 11 55 900 DrV
155 4 4 45

121\ E Honokane Nul Canyon 20 OB 40 900 1 , 250, 000
be low Kohala Di tch 15 5 43 50

12 B E wall of E branch 20 OB 40 950 650,0 00
Honokane Nui Canyon 1 55 43 50
below Kohala Ditch

13 Bishop Es t a t e 20 OB 10 1400 500 ,000
155 43 45

14 Apua Spring s State of Hamakua 20 10 35 15 0 40 ,0 00
Hawai i 155 40 30

15 Laupoepoe Sp ri ng F:lizabeth K 20 09 55 150 75, 000
Booth 155 39 25

16 Reawewai Spri ng State of 20 OB 45 40 0 40 ,0 00 Irrigati on
Hawaii 155 3B 35

17 Waihilau Spring 20 07 10 425 12 ,000 ,000
155 39 10

l B Wbank o f Waimanu 20 06 55 17 5 500, 00 0
S tream 155 3B 35

19 Spring 20 06 00 425 5 ,000 ,000
155 3B 30

20 N branch of Kawai nui 20 05 50 3000 5,000 ,000
Stream 155 )q 15

21 Plunge poo l , Ul u Bishop Museum 20 05 35 2250 6,000 ,000
Fa l l s , Kawainui 155 40 30
Stream

22 No r thern Upper 20 05 25 3550 500 ,000
Kawainui Stream 155 40 10

23 Sou t her n Upper 20 05 10
Kawainui Stream 155 39 55

24 P l unge pool head o f 20 04 25 14 75 1, 0 00 , 00 0
Al a kah i Canyon 155 40 10

25 Spring in S bank , 50' 20 04 20 14 25 3,000 ,000
ab ove Alakah i Stream 155 40 05

26 Pool 25 1 abo ve 20 03 50 12 00 200 ,000
Koiawe Str eam 15 5 3B 25
i n W wall
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USGS
No. Spring Owner Hyd.

Area District Latitude
lo ngitude

Elev.
(fl. )

Estimated
Yield
(EPd)

Use Remarks

27

28

29

In falls at head
Ko i awe Canyon

E wal l at Wa imea
Canyo n jus t be l ow
intake of ditch

Po o l at foot of
Hi ilawe Falls

Bishop Museum 81 Hamak ua 20 03 30
155 38 40

20 04 10
155 37 30

20 06 10
155 35 50

16 50 2,000,000

850 1,000,000

300 8,000,000

30

Jl

32

l3

l4

35

36

31

Kuk u i ha e 1e

Wai u l i u

Kapulena Stream

Ahua l oa Stream

Wai komak a po Spring

Palikua Spring

Ka10p a Gulch

W fork of Manienie
Gu l c h

Honokaa
Sugar Co

.:ounty
Hawaii BWS

State o f
Hawaii

Honokaa
Su gar Co

Ri c har d Smar t

State of
Hawaii

Paauhau Su gar
Co

State of
Hawaii

20 07 10
155 34 50

20 0 7 30
155 3 4 40

20 0 5 25
15 5 32 40

19 59 15
155 29 30

19 59 15
155 29 00

19 59 15
155 27 05

20 02 45
155 25 55

20 01 15
155 24 30

900

600

16 50

14 50

42 75

3850

1800

2250

250 ,000 Domestic

250,000 Ex Ho nok a a Sugar Co

250

1 ,000 Domestic

1,000 Goes d ry in dry weather

10 ,000

50 0

500 Abandoned

38

39

40

41

41A

418

42

43

45

46

47

48

49

50

51

52

Gu l c h W of Manienie
Gu l c h

Sea cliff 0 .4 mi NW
Mani e ni e Gulch

Pa auilo Gulch

Branc h of Kawaiili
Str e am

Ka l apahapuu Stream

Kce h i a Stream

Kupapau l ua Stream

Kaahao ha Stream

Kaawali i Spring

Se a c l i f f j ust W o f
Ki lau St re am

Laupahoehoe Spring

Manowa i op ae Stre am

Kiha l ani Stream

Hamakua Mill
Co

Laupahoehoe
Sugar Co

R2 N Hilo

Sta te Of
Hawaii

La upahoehoe
Sug ar Co

State of
Hawaii

Mrs Cook

20 02 05
155 23 50

20 02 30
15 5 22 0 5

20 0 3 55
155 22 45

20 02 30
155 22 05

20 00 30
155 21 50

19 59 30
155 21 45

19 59 45
155 19 10

20 00 35
15 5 18 10

20 00 45
155 16 20

19 59 45
155 16 20

19 59 35
15 5 14 40

19 59 20
155 14 20

19 58 20
155 14 20

19 5 8 35
15 5 14 0 0

19 58 45
155 13 45

1510

10 50

15

730

700

67 5

20 25

307 5

2000

1100

45 0

380

330

320

1100

700

500

50

50

5 ,000

10,000 Oomestic

Ion Abando ned

100

100

l O, OOO

250

1 ,000 Dome s t ic

4,000

150,000 Aband oned

20 , 0 00

50 , 0 00 nome stic

100,000

20 , 000

40,000

Goes dry in dr y weather

Goe s dry i n dry weather

Ex Kaiw iki Sugar Co

Several springs c lose
together

Ex K R N Bradley

53

54

Se a cli f f just W of Laupa hoehoe
Kai wi l ah i l ahi Stre am Sugar Co

Kai wi l ahi l ahi Stream hlexander
Cameron

19 58 50
155 13 15

19 57 45
1 55 14 10

150

120 0

100, 000 Abandoned

20 ,00 0 Domestic

\ 5

56

Ka i wi 1 a h i 1a h i Gu l ch State o f
Hawaii

Lau oah oehoe
s uga r Co

19 58 10
155 13 45

19 58 20
15 5 13 40

750

700

15, 00 0

40, noo Domesti c
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USGS
No. Slation Owner Hyd.

Area District latitude
Longitude

Elev.
(ft.)

Estimated
Yield
(gpd)

Use Remarks

57

58

59

60

61

62

63

64

65

66

67

68

69

6 9A

70

71

72

73

73 A

Paha1e Stream

Kapehu Stream

Paeohe Stream

Stream S af Paeohe
Stream

Welaka Stre am,
N Fork

Welaka S t r e am,
S Fo rk

Sea cliff at We10ka
Stream: rai l road c ut

Huliilii Stream

Poupou Stream

SW Ninole Village
0 .1 mile

Nanue Gulch, N side

Nanue Gulch, S side

Nanue Gulch, N s ide

Wai ehu Stream , N of
Nanue Stream

Waiehu Stream

Nanue Gulch, N side

Ope a Gulch , N s i de

Ope a Gulch , 300 '
f ar t her NE

State of
Hawai i

La upahoehoe
Sugar Co

Pepeekeo
Sugar Co

82 N Hi10 19 57 00
1';5 14 00

H 57 40
15 5 12 50

19 57 55
155 12 50

19 57 05
155 12 55

19 57 00
155 12 40

19 57 50
155 12 15

19 57 40
1 55 12 15

19 57 55
15 5 12 10

1 9 57 05
155 11 55

19 56 50
15 5 11 00

19 56 30
155 10 20

1 9 54 35
155 11 20

19 54 40
155 11 15

19 55 10
155 10 45

19 55 55
155 09 55

19 55 45
155 09 50

19 5 5 25
155 09 40

1575

750

525

1100

1000

400

400

200

650

350

300

1500

1450

105 0

300

450

450

450

1,000 Abandoned

3 , 500 Domestic

25 ,000

2 ,500

40 ,000

8,000

5 ,000 Domestic

5 ,000 Unused

18,000 Domes tic

5 , 000

100 , 000

25,000

5 ,000

10 ,000

8 ,000

1 2 , 00 0

10,000

15 , 00 0

15 , 000

Goe s dry i n d ry we a t her

Goe s dry in dry weather

74

75

76

77

78

79

80

81

82

82A

83

84

Branch Umauma Stream Bishop Es t a t e

Peleau Stream Pepeekeo
Sugar Co

Lujan Spring

Kamaee Stream

Hanapueo Stream

Hiway cut , N s i d e
Haka l a u Gul c h
Hakalau Gu lch ,
S side

Waawaa Stream

0.25 mi W Ha k a l a u
School

Duhrsen Spring

S Hilo

19 53 50
155 10 50

1 9 54 25
155 09 50

19 54 35
155 09 45

19 5 4 55
155 09 1 5

19 53 15
15 5 10 3 5

19 54 00
155 09 20

19 54 20
155 08 00
19 54 0 0
155 08 15

19 53 25
155 09 15

1 9 53 25
155 07 55

1 9 53 35
155 07 50

1150

96 0

880

6 00

1300

775

200

270

80 0

77 5

325

250

10,000

2 ,0 00

30,000

20 , 000

35 ,000

12, 000

5 ,000 Industrial

35, 000 Domestic

5 ,000

3 ,0 0 0

60,000

20 ,000

85

86

Ko1eko1e Gulch,
N W side

Hakalau Iki Spri ng

176

19 53 00 150
155 07 25

19 52 10 1300
155 10 00

10 ,000 Industrial

46,000 Domestic
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USGS
No.

Spr ing Owner Hyd.
Area District Latitude

Longitude
Ele•.
(ft)

Estimated
Yield
(gpdl

Use Remarks

87

aa

Hakalau Iki Sp r i n g

Aka ka Sp r i ng

Pe peekeo
Sugar Co

82 S H110 19 52 15
155 09 55

19 51 25
155 09 30

1250

1250

500 Dome s ti c

140,000

89 Branc h Paheehee
Stream

19 51 35
155 08 45

1000 100 , 000

90

91

Honomu Gulch,
NW side

Branc h Honomu Stream

19 52 10
155 07 00

19 50 30
155 09 20

300

1500

1,000 Industrial

100,00 0 Domestic

92 Honomu Stream' 19 50 50
155 08 55

1200 5,000 Industria l

93

94

95

Lu i z Spring

Branch Alia Stream

Branch Kawainui
Stream

Mauna Kea
Sugar Co

19 50 , 20
155 08 00

19 50 15
155 07 55

19 49 25
155 10 10

950

20 50

200 ,000 Domestic

40 0 , 00 0

2 , 000

96 19 49 00
155 08 25

1330 15,000 Domestic

97

9a

99

Kalao a Stream

Ka i e i e Stream

Br anc h Kaieie
Str e am

19 48 20
155 08 05

19 47 55
155 08 15

19 48 05
155 06 45

1250

1250

550

300 , 000

30 0 ,000

17 , 000

100

101

102

Br anc h Pahoehoe
Stream

Bra nc h Kapue Stream

Kapue Gulch, N side

19 47 40
155 07 20

19 47 20
155 08 15

19 47 10
155 08 10

7 50

1225

1050

50,000

45 ,000 Industrial
& domestic

10,000 Industrial

103

104

lOS

106

Smal l s,"ream N
Kapue Stream

Hono lii Gulch , N side

Branch Maili Stream

19 47 20
155 06 20

19 46 10
155 07 05

19 45 00
155 06 55

19 46 00
15 5 11 00

425

600

700

2350

25,000 Industrial
& dome s ti c

10,000 Domestic

20 , 000

500

8000

5250

5100

51 50

Goes dry in dry weather

15 ,000

2,0 00

15 ,000

5,000

200 , 000

19 52 15
155 18 00

19 51 30
155 17 50

19 51 20
155 18 00

19 51 20
155 22 15

19 47 10 11000
155 28 10

Hamakua

Richard Smart

Pepeekeo
Sugar Co

State of
Hawaii

Nauhi Stream ,
S Branch

Kan a ka l eonu i Spring

Wa i oka uma l o Stream
a t Spring Water Camp

Nauhi Spring

Wai k a h a l u l u Gulch

loa

107

109

110

111

112 Waihu Spring 85 19 47 15 10390
155 30 15

39 ,000 Domestic Severa l small springs a nd
seeps

112A 10140 1,500 Low wate r flow; discharge
i ncreases grea t ly i n wet
weat her

99 90

10090

982 5

957 5

112B

112C

1120

112E

112p

113 Sma ll gu l c h W
Po haku l oa Gulch

19 46 40
155 30 50

10500

8935

1,500

2 , 000

2 ,5 00

2 , 500

1, 500

1, 500

Kapeh u Spring 82 S H110 19 4J 55
155 11 15

2150 2, 00 0 , 000
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USGS
No. Spring Owner Hyd.

Area District Latitude
Longitude

Elev.
(ft)

Estimated
Yield
(gpd )

Use Remarks

115

11 6

117

llB

119

120

Kal amana S t ream,
Trib Wailuku Ri v e r

Tr i b Wailuku Rive r

Trib Wa i l u ku Ri ver
0 .2 mi S Spring 11 6

N Fork Kah e na St r e am

S Kahena Stream

Kahena S t ream

State o f
Hawa ii

B2 S Hilo 19 43 35
155 11 35

19 44
155 10 30

19 44 00
155 36

19 43 40
15 5 11 15

19 43 35
15 5 11 20

19 43
1 55 10 50

216 0

1BOO

IB OO

19 9 0

18 80

500,000

100 , 000

100 ,000

300 ,000

40 0 , 00 0

Goe s dr y in dry weather

1 21

122

Kalohewah ewa Stream
N ba nk

Kahoama Gulch

19 43 15
155 11 35

19 43 00
15 5 09 15

2100 1,000 , 0 00 Domest i c

1200 40 0, 000 Ex Mauna Kea Sugar Co

12 3

124

125

wa i l uk u River

Wa i l uku Ri v e r
at Poakana Fal ls

19 42 45
155 12 25

19 42 50
15 5 11 35

19 42 40
155 11 35

2400

20 00

197 5

500 ,0 00

250 ,000

500 ,00 0

126

127

12 B

Trib Wailuku Ri ver 19 42 45
15 5 10

19 42 35
155 10 45

19 42 40
15 5 10 15

17 0 0 1, 00 0,000

1750 2 ,500 ,000 Domestic

1570 l, 50n, 0 0n

Decreas e s greatly or dries
up completely during drought

12 9

130

Kipuka, S Hilo -
Humuu1a Road

Kipuka, N Hilo-
Humuula Roa d

19 42 0 5
155 13 40

19 42 15
155 12 25

2725

2370

15,0 00

50 0,noo Several s prings c l ose to-
gether

131

131K

Kahoama Stream

Kaho ama Stream,
50' N Sp r ing 131

Mauna Kea
Su gar Co

19 42 15
155 1 0 40

17 00 1,000 ,000 Domes tic

2 ,50 0 ,00 0

Decreases g reatly or dries
up c omp l e t e l y during d r ought

132 Wa i l uk u River a t
Rainbow Fa lls

19 43 30
155 06 55

3 75 100,00 0

133 Kaumana Spring County
Hawaii BWS

19 43 05
155 06 55

400 1, 500,000 Domestic

134

135

136

137

13B

13 9

Trib Wa ipahoeho e
Stream

S edge o f 1BB1
lava fl ow

Upper Wai akea Home-
s teads

Mauna Rea
Su g ar Co

State of
Hawa i i

19 42 15
155 07 30

19 40 40
15 5 10 10

19 40 30
155 10 15

19 39 10
155 09 0 0

19 39 0 5
155 09 1 5

19 3B 50
155 09 20

725

1775

182 5

150 0

1600

1620

100, 000

10,000

50,0 00

20,000

25 , 0 00 Domesti c

40,0 00

Low wa ter flow. Discharge
increases grea t ly during
we t we a t her

3650 Se e r e-
mar ks

14 0

141

142

143

144

Plantatio n Sp r i ng

Mountain Hou se
Spri ng

Maka nau Ridge

W of lIilea

Cou nty
Hawa ii BWS

Hutc hins on
Suga r Co

B3 Kau

19 38 50
155 09 35

19 11 20
155 36 10

19 09 35
155 36 50

19 09 35
155 3 3 10

19 08 15
155 3 3 50

1675

3400

17 50

1550

15 , 000

Industrial

Ra nc h

Included with di s c ha r ge of
tunnel 93

I nc l uded with disc harge of
t unne l 95

Include d wi th di s charge of
tunnel 99; d r y 195B

14 5 Portuguese Sp ring

178

Sta t e o f
Hawaii

19 06 45
15 5 36 50

26 5 0 250 ,000 Domesti c
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USGS Hyd. Latitude Elev. Estimated
Spring Owner District Yield Use RemarksNo. Area lon gitude (l L) (gpd)

146 Haao (Wa iohinu) Hut ch i nson 83 Kau 19 0 5 35 2300 600 ,000 Domestic Turned ov e r t o BWS
Sp rings Sugar Co 15 5 37 20

Ninole Spr ings 19 0 8 00 40 25 ,000,000
155 30 45

Kawaa Springs 19 06 55 40 10 ,000, 00 0 Indus tria l
155 3] 40

Wai1epua Spring Mauna Rea 82 S Hi10 19 45 32 24 1 5 Wa i naku Fa c tory water
Su gar Co 15 5 1] 22

Wat e r Ho l e Kala Pilipo 84 S Kona 19 11 20 80 Chloride content 3653 ppm
155 54 25

Honau na u Sp r i ng 19 25 30 40 350, 000 Ranch &
155 54 3 8 domestic

Nawawa Cave N Kona 19 31 10 60 54 , 000 Brackish wa ter
155 57 15

Kahoe e Cave 19 33 25 60 54 ,000
155 57 40

Wai kapuna Ba y 83 Kau 19 01 20 60
15 5 35 10

Old Spring A K Magoon 84 N Kona 19 47 07 20
156 02 15

Cav e Spring Bi shop Esta te 85 19 47 50 20
156 01 40

Kau pu1ehu Wat e r 19 49 48 25 Ranch & Br ac k ish wa t e r
Ho l e 155 59 30 domestic

Kau pu1e hu Pool 19 50 10 15
15 5 59 00

Kaupu 1ehu Water 19 50 00 30
Hole 155 59 00

Kaupu 1ehu Spri ng s 19 49 55 30 70,000
155 59 10

Fishpond C K Naha1e 84 19 35 00 Sea
155 5 8 10 Leve l

Hopukan i Spring s 8 5 Hamakua 19 47 15 10420
155 30 17

Unname d 19 46 35 8640
155 30 56

Liloe Sp r ing 19 46 41 89 21
155 30 50

Dei s h am Pepe ek e o 82 N Hilo Small Domestic Hakalau
Sugar Co

Machado

Jerry

Ki i l ae Ac re Springs L L Mc- 84 S Kona 19 23 02 30
Cand1ess 155 54 03
Estate

Waiake a- Uka Springs 82 S Hilo 19 38 54 159 0
155 09 13

Kuk a i a u Hamakua Mi11 81 Hamakua 20 01 07 1320 250,000 Domes tic
155 20 4 4

..
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Selected Spring Flow Records

JAN, FE8. MAR. APR. MAY JUNE JULY AUe. SEPT. OCT. NOV. DEC. ANN.

Sprlna:No. 112- WAIHU SPRING

19&8 25.25 60. 00 153.00 112.00 36.00 3UiO 30.50 56 .a9
1959 100.00 117.00 127.00 511.00 38.00 38.00 24.5Q 81.50 42.50 38.50 54.50 39.50 61.92
1960 211, 10 33.00 38.40 M.4D 34.40 :n .50 29.51 28.25 23.65 21.00 24.05 16.05 28.44
1961 18.18 11.00 14.58 14.75 17.22 15.57 13.01 12.04 9.60 12.M 40.45 28 .111 17 .60
1962 46.82 25.86 28.33 28.00 28.00 22.00 11.50 14.67 16.00 14.00 24.12
11163 42.00 126.61 98.00 88.67 87.00 71.81 57.00 35. 50 76.56
11164 27.00 30.20 30.00 13.00 18.50 36.50 111.00 99.00 45.65
1965 78.00

An. 48 .13 48.22 52 .54 32.10 48.88 39. 39 39.28 53.76 M.66 31.09 52:.30 37.25

Note: Averace dlacharge in thouaan d dall y.

Sprlnll' No. 133- KAUMANA SPRING

1930 a 2.772 2.656 3.208 3.132 2,9 22 2.534 2.215 2.778
1i 31 1.lS29 0.673 1.560 0.735 1.088 0.190 0.797 1.965 1..245 2,585 2.5 29 2.088 1.507
1932 2.014 1.061 1.777 1.252 2.159 2.414 1.97'1 1.145 1.136 0.503 2.061 1,673
1933 2.681 Z.658 2,535 2.50 1 2.853 2.239 2.040 1.085 0.865 0.904 0. 180 0.058 1.713
19,. 1.0 10 1,346 1.356 1,512 2.204 2.180 1.7 49 1.535 1,488 1.549 1.595 1,868 1.6 18
1935 1.822 1.15'11 1.020 l.918 2.004 1.213 1.117 1.304 1.223 1.712 1.795 2.009 1.647
1&38 1.534 1.122 1.70 1 2.442 1.983 2.084 2.139 2.154 1.596 1.758 1.783 1.863
1937 1.508 1.518 1.597 1.599 l.I595 1.753 1.704 1.119 1.129 1.718 1.723 1.669 1.881
1938 1.634 1,638 1.648 1.391 1.369 1.668 1.121 1.741 1.725 1.678 1.876 &1.448 1.611
1939 1.745 1.748 1.784 1.807 1.896 1,493 0.9&4 1.279 1.308 0.431 0.02 5 0.025 1,206
1940 0.211 0.333 0.431 0.037 0.058 0.109 0.482 1.697 0. 643 0.55 0.345 0.933 0. 445

1941 0.911 0.08:1 0.241 0.881 0.296 O.Ug 0.451 0.470 0.466 0.463 1.3400 1.607 0.594
1942 1.003 0.562 1.371 0.908 0.64 3 0.524 0.464 1.076 1.447 2.348 2.UO 1.392 1.154
1943 2.708 :'-250 3.049 3.017 3.162 3.314 3.4U 3.304 2.621 2.790 2.346 2.709 2.913

Ave. 1.5069 1.428 1.611 l.5 58 1.577 1.558 1.518 1.744 1.585 1.563 1.460 1,562 1.567

Note : AverQl"e dlacbarge in mlWon gallOl\.B daJly. a - Record Incomplete .

Sprlna: No. 146- WAIOHINU

1D30 10. l og 1S.321 11.913 12.080 12.630 15.ll87 17.211 15.605 9. 325 5.247 12.313
11131 4. 110 2.1132 2.900 4.337 7.677 9.311 10.128 12.269 12.541 16.121 7.379 5.409 1.902
1932 9.442 14.475 12.413 4.287 3.849 9.036 11.313 5. 180 10.486 7.572 9.652 14.668 8.948
Ul33 11.7 45 13.320 9.723 5.629 12.437 11.393 5.573 6.633 5.450 4.366 8.161 4.1189 8.258
1934 5.692 6.800 3.701 3.930 6.180 12.897 9.454 5. 355 5.784 6.854 8.387 7.372 6 .86'1
1935 5.3\11 3.715 8.049 9.876 7.203 8.8M 6.128 12.418 12.565 11.111 8.148 5.820 8.258
1938 5.56 1 8.843 4.435 15.748 3.982 4.278 4.358 10.482 8.178 14.431 11.543 3.303 8.1127
1931 4.068 15.3 30 10.3640 8.066 ID,fi05 6.528 " .929 13.163 9.329 9.9 32 1.2U 3.879 8.611
1938 • '1.6 16 13.763 6.347 5.388 8.96 5 11.5 16 10.668 11.310 8.07 1 '.004 9.165

Ave. 6.703 9.860 7.560 8.73 1 8. 188 9.52 1 7.7111 10.277 10.334 8.355 6.196

Average d1tIchara e in mllll on galloolll dally .

Spring No . 49-LAUPAHOEHOE (PALl)
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Spring-fed stream flow in Waima Valley , Honokaa.
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Water Quality

SAMPLING SITES AND RECORDS

Water quality is usually determined by phys-
ical, chemical, and bacterial analysis of samples.
The Department of Health is the state agency
responsible for collecting and analyzing water
samples for potability and pollution control.

As the state pollution control agency, the
Department enforces and administers water qua-
lity standards relating to all waters within the
state as well as coastal waters, as contained in
Chapter 37-A, H.R.S ., effective in February 1968.
This new function is not reflected in this report.

Samples for potability tests have been col-
lected from various water supply and distribution
systems at random locations on the island of
Hawaii. Plate 16 shows the location of all 61
water quality sampling sites listed in Water
Quality Sampling Site Index, pages 183-185. Ex-
cept at a few locations, water quality samples
are not collected on a regular frequency.

All readily available records on physical
and chemical characteristics of water samples
collected on the island of Hawaii are presented
in Selected Water Quality Records, pages 186-
188 . Bacterial analysis data are not included.

WATER QUALITY CHARACTERISTICS

Surface water on the island of Hawaii is
characterized by low concentrations of dissolved
Solids (salts and mineral constituents) averaging
about 64 ppm, and minimal hardness, averaging
about 29 ppm. Ground water, by contrast, has
considerably higher concentrations of dissolved
solids and greater hardness, averaging about 125
and 112 ppm, respectively . Hardness is caused
principally by calcium and magnesium com-
Pounds, and somewhat by sulfate. The relatively
high silica content of ground water on the island
is associated with the lava rocks comprising the
principal aquifers .

Surface water on Hawaii is not uniformly
characterized as anyone particular chemical
type or class. Either sodium or calcium may be
the predominant cation, and bicarbonate, sulfate,
or chloride the principal anion. The presence of
carbonate and bicarbonate, reported as ppm cal-
Cium carbonate, may cause odor and color .
Chloride affects taste, and a large amount will

Water Quality

cause corrosion. Most of the chloride content of
high-level ground water supplies on the island is
probably due to the effect of salt spray carried
in moisture-laden tradewinds . Chloride occur-
ring in basal ground water is infiltrated from
sea water underlying the fresh water lens .

Acid and alkali balance is expressed as pH.
Surface water on Hawaii tends to be somewhat
acid because of its exposure to the soil and de-
composed organic matter. Ground water from
the basal aquifer tends to be alkaline because of
its proximity to sea water.

Taste, color , and turbidity are qualities of
significance primarily for domestic water sup-
plies. Color and turbidity are objectionable from
an aesthetic standpoint. Limits recommended by
the U.S. Public Health Service for drinking water
supplies are 5 units for turbidity, 15 units for
color, and threshold odor number 3.

Where other more suitable supplies are
available, the U.S .P.H.S . recommends that chem-
ical substances should not be present in drinking
water in excess of the following concentrations
(in ppm).

Arsenic ..... . •... •...... 0.01
Chlorides 250
Copper 1
Iron ....... •.... . .. .. . 0.3
Manganese • . • . . . . . • . • . . . . 0.05
Nitrates. . . . • . . . . • • . . . • . 45
Phenols . •.... • •.. ... . •.. 0.001
Sulfate .. ... •.. • •. . .. • 250
Total Solids • . . . . . . • . • .• 500
Zinc ..•................ 5

Common characteristics of surface water
originating in forested or heavily vegetated
watershed areas are turbidity and yellowish
brown color. The color bodies in the water are
organic in nature, derived from humic and fannic
acids in decomposing fern and other flora of the
watershed. Studies of the stream waters of
Kohala Mountain show that color values reach
upwards of 300 units, typical values lying in the
50-100 unit range .

Public water supplies on Hawaii, from both
ground and surface sources , contain chemical
substar-ces in amounts which are generally well
below the recommended limits . However, basal
ground water sources in the coastal areas, such
as the wells and shafts, are susceptible to con-
tamination from salt water intrusion.
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Water Quality Sampling Site Inde x

Sit. Location Hyd. District Latitude Record
No. Area Loneitude Years

Wai ohinu , Naa lehu - Haa o Spring 83 Kau 19 05 35 1945 , 19 56
155 37 37

Waimea - Wa i koloa Intake 85 S Koha1a 20 02 47 1944, 1951 , 19 54, 195 5
155 40 00

Kawaiha e 20 02 47 194 7, 19 62
155 40 00

Union Mi l l 81 N Koha1a 20 14 30 1956
155 48 35

Lalamilo Irrigat ion Sys tem 84 S Koha 1a 19 59 40 1964
15 5 40 20

Sou t h Ka na - Keei Well 12-4 S Kana 19 27 32 19 58, 1960, 1966
155 5 3 11

Pul ama, Puna - Well No 9- 10 82 Puna 19 21 15 1963
155 02 15

Pepeekeo - Well No 1 S Hilo 19 50 34 19 48, 19 56
155 05 45

Mauk a10a Spring 19 50 18 19 49
155 08 00

10 Pauk a , Hono1 i i , Pa hoehoe - Pahoe hoe Spring 19 47 40 19 53 , 1954 , 1 9 56
155 0 7 20

11 Parker Ranch Well No 85 S Kohala 19 58 17 1960
155 49 48

l UI We ll No 1960

12 Papa i kou - Mahaula Spring & Stream 82 S Hilo 19 47 20 19 48
155 06 20

13 Kaieie Stream 19 47 50 1956
155 0 8 45

14 Pa paa l o a - Spring N Hilo 19 58 35 195 6
155 14 00

15 Pa hoa School Well Puna 19 29 25 1960
154 55 47

16 Pahala - We ll No 1 83 Ka u 19 12 40 1947 , 19 54 , 1955
155 25 40

17 Moaula Tunnels 19 13 40 1956
155 3 3 00

18 Ali li Tunne1 19 13 50 1956
155 3 1 10

19 Paauilo - Shaft 82 Hamakua 20 03 22 1948, 19 54, 19 55
155 22 00

20 Paa uhau - Lower Hamakua Ditch 81 20 06 37 19 56
15 5 26 45

21 Orch i d Estates Well 82 Puna 19 33 2 3 196 1
155 00 14

22 Oo k a l a Shaft Hamakua 20 01 0 5 194 8 , 19 54, 195 5
15 5 17 15

23 Dnome a - Pa hoehoe Springs S Hil0 19 47 40 194 9
155 07 20

24 01 a a Vi l lag e Wel l 83 Puna 19 37 50 194 8
155 0 2 00

25 0 1aa , Mt View - Well 19 32 40 19 42, 1954- 1956
1 55 07 20

26 Na a l e hu Kau 19 0 4 03 1955 , 196 1
155 3 5 30

27 Mauna Ke a Beach Ho t e l 85 S Koha1a 2 0 00 14 196 5
155 49 18

28 Ma 1ama Ki Exp l o ratory Well 83 Puna 19 27 30 1962
154 5 3 00

Water Quality Sampling Site Index 183



Slle
No. Location Hyd.

Area District Latitude
Longitude

Record
Years

29

3 0

Laupahoehoe Tunnel

Lau pa h oe hoe - Manowaiopae Spring

82 S Hilo 19 59 20
155 17 35

19 5 8 20
155 14 20

1956

1965

31 Kuku i haele - Wai ulili 81 Hamakua 20 07
155 35 10

1966

32 Kona - Well No 12 84 N Kona 19 38 00
15 5 58 05

1949, 1954 -1956, 19 58

33 Well No 12- 8 S Kana 19 27 24
155 53 40

1963

34 waiaha St ream N Kana 19 31 12
155 5 5 40

1954, 1955, 1963, 1966

35 Inlet to steel tank 19 38 10
I S! 57 05

195 6

36 Koko i k i - Kohala Ditch (Raw) 81 N Koha1a 20 11 50
15 5 50 25

1945 , 1956

37 Ko ha l a - Ha lau1a Well 20 13 22
155 47 05

1956

38 Kawaihae Expe r i men t a l Test Well 85 S Koh a la 20 01 47
155 47 13

1961 , 1963

39 Ka poho We ll

40 Ka pa au - Koha1a Ditch

83

81

Puna

N Koha1a

19 30 17
154 50 21

20 12 55
155 48 10

1961

1945, 194 8, 1954, 195 5

42 Kaha1uu Well

41 Kamuela

43 Keauhuhu - Kehena Ditch

44 , Hi 10 - Ka uma n a Spring

194 9, 1956

1945, 1954 , 19 55

1948

1945, 1949, 1950, 19 52 -1956 , 19 60, 1966

1959 , 1 966

20 02 41
155 40 00

19 35 10
155 58 03

20 18 50
155 50 25

19 48 05
155 06 55

19 51 25
155 09 30

S Koha1a

N Kana

N Koha 1a

S Hilo

85

84

82

81

Honomu - Akaka Fa l l s Spring45

Honokaa - Hamakua Ditch46

47 Hi10 waiakea Sp r i ng s

Hamakua

S Hilo

20 05 10
155 28 35

19 3 8 54
155 09 11

19 48 , 1966

1953-1956 , 1960 , 1966

48

49

50

Wai a kea Lab

Piihonua

Lyman Spr i ngs

19 43 25
155 07 07

19 42 06
15 5 10 11

1948

1945 , 1950-1953 , 1955, 1 956 , 1960 ,
1963-1965

19 52- 1956, 196 0 , 1966

51 Kao hu na , Pukarnau i , Lauole Streams 19 42 50
15 5 09 20

1949, 1960

52 Airport We ll 19 43 00
155 02 47

1946-1948, 19 53 - 1956 , 1960

53 Hi10 Sugar Co Mill Camp 1 9 44 30
155 05 35

1955

54 Hawi - Bonds Spring 81 N Koha1 a 20 12 20
155 48 30

1945, 1956

55

56

57

58

59

Hawa i i National Park (Rain)

Haka l a u

Haina Vi lla ge - Lowe r Hanakua Di t c h

Amauu l u Camp 1 - Pu kihae Stream

Ahualoa, Honokaa - PUll Pulehu Reservoir

83

82

81

82

81

Puna

N Hi10

Hamakua

S Hilo

Hamakua

19 26 25
15 5 16 50

19 52 50
15 5 08 45

20 05 11
15 5 28 35

19 44 05
155 06 35

20 02 30
15 5 36 00

1961

19 56

19 55

1948

1954-1956, 1959

60 PUll Pule hu 20 02 30
15 5 36 00
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Site Location Hyd. District Latitude Record
No. Area long itude Years

61 Lindsay Tunnel N Koha1a 20 10 35 1955
155 47 15

62 Keaau - Well No 9-2 82 Puna 19 39 43 196 6
15 5 00 40

63 Ke auohana We l l - Well No 9- 7 83 19 24 5 8 1961
154 57 18

64 Wai pahoehoe Well - Well No 9- 8 82 19 35 32 1961
15 5 01 0 2

65 Hawaiian Beac hes, Pahoa - Well No 9-11 19 31 13 19 6 4
1 54 55 58

66 Kea a u Or c hard - Well No 9-12 19 39 04 1966
155 0 0 45

67 Kon a Vil lage Wel l 11 - Well No 12-7 85 N Kana 19 48 2'- 1 960 , 1961, 196 5
15 5 5 5 2 7

68 Mau na Kea Beac h Hotel - Well No 17 5 Koha1a 20 00 20 19 64
155 49 19
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Selected Water Quality Records

SII. No. 3 Sit. No. ' SIII Na.l 0,,.. Sit. No.1

'''' ,.., ,... ""
Sit. No. 2

"" ".. ,... "82 '''' "" 1951

SII. No. 6

'''' ' 963 ,... "" "" "..
pH 25°C
pHsoOe
Color
Odo,

Turbktity

NllrUel!l
NUn te.

Hydr onde A.1ka11n1ty
8icarboul.e Alkalln1ty

Total Alka lln1ty
Total Hardne..

T otal SolIds
tcee on IgnlUon

SUi a
Ir on and Alwn1rlulQ

,," 0 .
Alwnln um
Calcium

MagDe.tum
Bulla te

SodiUlli and Potub
Chlor ides
Ar len1c
Flu ori de

Manganet e

""..Coppe r
Zinc

Sel llnium
Phenoll

6.75

o
o
o
o
0.04
o
24.0

....
120.0
38.0
25.2

0.1
1.,
7,01
2.84
10.19,.....

e.t
o
o
o
o
o
0.2
o
11.0
17.0

:lS.!!
" .0
16.0
14.8
0.'
0.1
0.'...
2.'' .1...
• .0
- 0.01
0.1
- 0.1

' .2o
o
o
o
o
' .0
82.0
68.0

" .0iao.e
26.0
23.2
0.'
0.1
0.'
17.2
'.0
11.4...
' .0
-0.01
0.1
- 0. 1
-0 .025
- 0.1
· 0.025
· 0.05
-0.005

...
"'ao
eu
o
0.18
o
21. 0

'.1....
41.0
2••

2.02.'
1.0
0.'...
21.0
••0

...
125.0
o
o
o
o
o
•. 0
s.0
30.7
32.0
•.0
' .00.'
0.'
0.0
10.0
1.'...
0.2
• .0
o
o
o

' .0
120.0
o
40 .0

o
0.1
o
' .0
' .0
11.3
18.0
30.0
' .0
1.'

0.'
1.3
' .0
0.'
19.1...
• .0
-0.01
o
o
·0.01
-0 .01
-a...
- 0.01
- 0.01

' .1
80.0
o
10.0

o
o
o
10.0
10.0

11.5
58.0
18.0
1.2
0.'
0.2
0.2
' .10.'
1'1.3
s.e
'.0
· 0.01
o
o
·0.01
-0.01
-0 .01
-0 ,01
-0 .01

e.a
100.0
o
o
o
0.62
o
19.0

14.0
80.0
211 ,0
' .0

l.4 .3
I.n
2.1
0.5
0.1
12.3
11 .0
o
0.'
o...............
net::

4.16 6.5
25.0 120.0
o 0
5.0 90.0

0.001 0
0. 44 0
o 0
12.0 20.0
12.0 20.0
21.5 24.3
102.0 120.0
30.0 40.0
10.0 14....4.... 6. 0

U 1.0
2.9 5.0
U16 4....
2. 14 3.9
9.4 4.8
9.9 17.2
20.0 8.0
0 .01 O.OJ
0.05 O.J
0.05 0.1
0.01 0.025
0.1 0.1
0. 1 0.025
0.02 0.05
0.0 5 0.00 5

5.115
9.'

110.0 0
lIweet 0
2.0 0

0.001 0. 1
1.33 0....
0.0 S6.0
12.0 8.0
12.0 64..0

8.... 89.4
62.0 316.0
20.0 48.0
3.2 24..4.

0.'
0.1

0.05 0.1
2.5 2),6
0.5 8.5
0.8 30.3
5.0 54.5
8 .0 90 .0
O.OJ O.OJ
0.0 5 0.2
0.05 0. 1
0.01 0,02 5
0.1 0.1
0.1 0.025
0.006 0.05
0.0015 0.005

7.42
o

mut,
o
0.01...
o....
55.1
320.0
40.0
31.0

0.05
14.8
11.9
19.0

" .1
93.0
0.01
0.22
0.05

0.01
0.1
o.n
O.OJ
O.OO!

7 ....5
0.0
o
2.0

0.001
0.32
0.0
44.0
44 .0

145.0
838.0
148.0
72.4

0.05
15.9
31.2
65.1
118.5
345.0
0.01
0.1
0.05

0.00 1
0. 1
0.1
0.001
0.001

...
o
o
o
o
0.89
o
"..
48.5 8
88.0
16.0
27.4
0.'
0.18
0.22
8 .86
6.43
6.98
1.32
ra.e.....
0.15.....
.".........._.....

' .2o
o
o
o
s.e
o
52.0
52.0

68.5
n e.o
22.0
:U.6
0.'
0.10.'9.''.0,.....
s,0
0.0 1
0.1
0.1
0.025
0.1
0.025
0.05
0.D05

o
o
o
o0.'o
53.0
53.0

45.2
83.0
22.0
21.6
0••

0.'0.',..
• •2. .2
11.5
e.0
o
0.1
o
neg.
neg .. .. .. .

•.s
o
o
o
o
0.'o".0".0....

116.0
36.0
2.'0.'
0.1
0.'
111.9...
13.8...
' .0
· 0.01
o
o
·0.01
-0.01
0.30
·0.01
-0 .01

pH 25°C
pH 30DC
Colo ,
0"'"
Turbidi ty

Nltrltell
NUrale s
Bydr oxide Alka.ll.nit)'
Blc.:lrbonale AlkaUnIt)'
Total AlkLUllity

Total Rardnel'
ToOJSoUds
Lou on 19l11UOf1
.W'"
Ir on and Alwninlllll

I".
Aluminum
Calc1um
Marnes tum
SuUate
8od.lum and Potub

A.I'lIenic
F luo r Jde
Manganese

""adCOP.'"
Zln '
Selenium
Pbenole

Sib Na. 10

6.8 7. 1
o 0
o 0
o 0
o 0
0.6 0.1
o 0
64.0 42.0
54.0 42.0
62.0 79.8
88.0 154.0
4.0 52.0
22.0 30.4
0.4 0.4
0.1 0.1
0 .3 0.3
11.4 4.7
5.8 18.3
21.7 21.0
4.6 1&.3
6.0 6.0
0.01 0.01
0.1 0.1
0.1 0.1
0.0 25 0.025
0.1 0.1
0.025 0.025
0.05 0.05
0.005 0.005

11.4 1.1
o 0
o 0
o 0

o 0
0.2 0.62
o 0
20.0 50.0
20.0 &0.0

21.8 82 .11
Sol.O 460.0
2Q.0 126 .0
1.2 39. 2
0.4 1.6

0.1 0.14
0.3 1.46
3.5 23.18
3.3 4.28
'J.1 25.84
8.5 411 .92
2.0 1.80
0.01 0
o 0.1
0. 1 0

0.025 neg.
0.1 neg .
0.025 neg .
0 .05 neg.
0.005 neg .

Sitl No.1'

""

"",,
Aluminum
Cllclum
MagnulUPI

Bodium and Potub
Chloridlll
Anen1c
Fluoride
Ma........

""..
Copper
Zln'
Sel enium
Phenoll

pH 250C
pH 311°C
Coler
0"'"
Tw' bldl.ty
Nitrite.
Nitrates
Hydr oxide AlkaIJnllY
Blcarbonaltl AJ]W1n11J
Total AIk1lWIJ
Total Hardn e"
TotalSoUdIl
LolIIl on IglIIt10n
.W'"
Iron and Alumlnl1Ul

""
,..
o
o
o
o
0.1
o
30.0
30.0

131.5'38II'
24.4
1.2
0.2
1.0
" .0
12.8
3l.3
22..
0.01
0.1
o
0.01
0.01
0.20
0.01
0.0 1

nel·...... .. .
n .

'848

7.0
o
o
o
o
0.62
o
40. 0
40, 0
43,78
212••....
0.'
0. 14
0.26
5.86
' .29,...
43.2 2
54
o
0.1
o

,..,
7 ••
o
o
o
o
0.1
o
41.0
41.0
34 ,1
112.0
20.0
10.80.'
0.1
0.2
e.2
•.s...
7.5
12.0
0.01
0.1
0.1

0.025
0.1
0.025
0. 05
0.005

""
' .0
40.0
o
70.0

o0.'o
21.0
21.0
25.8
52.0
10.0
" .0
1.2
0.2
1.0
lD.2
s.e
10.8
a.a
' .0
0.01
0.2
0. 1

0.025
0.1
0.025
0. 05
0.005

1155

7 ••
o
o
o
o
0.'
18.0
21.0
45.0
89.5
178.0
10.0
32.8
0.'
0. 10.'
22.0
• .a
18.1
25.1
48.0
0.01
0.2
o
0.01
0.01
0.01
0,01
0.01

,..
o
o
o
o
0.'o
38.0
38.0

1I11.9
512.0
138.0
12.0
1.2
0.1
1.1
411 .B
20.8
37. 2

au
177.0
0 .01
0. 1
o
0.01
0.01
0.01
0.0 1
0.01

'848""''''
7.1
o
o
o
o
0.2
o
29, 0
29.0

39.0
52.0
' .0
11.6
0.'
0.1
0.'
7.1
' .2
18. 3

1.'' .0
0,01
0.1
0.1
0 ,02 5
0.1
0.0 2:i
0 .05
0.00 5

"..
' .1o
o
o
o
0.'o
30,0
30.0

49.7
118.0
00.0
36.8
0.'
0.1
0.'ra.s,..
22.4

' .0'.0
0.01
0.2
o
0.01
0.01
0.0 1
0.01
0.01

""
Sit. No. 11

,.•
o
o
o
o
0.'o
25.0
25.0
52,S
130.0
28 .0
2...
0.'
0. 1
0.'
13.0...
11.3
s,,
' .0
O.OJ
0.20
o
0,01
O.OJ
0.01
0 .01
0.01

•• 1
o
o
o
o
0.89
o
38.0
38.0

33.8
98 .0
15.0
42.8

"47

0.14
0.48, .e
U
10..
23.7
' .0o
0.01
o
.".neg,. .. .....

'980""...
o
o
o
o
e.e
o
81.0
81.0

80.0
98.0' .0
12.8
0.'
0.1
0.'
10.5
12.'1'......
'.0
·0,01
-0,1
·0.1
·0.025
·0.1
·0.025
·0.05
·0.005

""

o
0. 35
o
25.0
2fl.0
34.21
10.0
26.0
11.0...
0.14,....
5.57
2.23
4.11
0.00
0.0
o
0.1
o

"..

neg.
neg ..............

...""
o
o
0.0

o
0.'o
39.0
39.0

46.4
8'.0
It .O
0.'0.'
0.1
0.'' .00.'
17.4..,
7.0
-0 .01
-0 .1
-0 .1
-0. 025
-0 .1
·0.1
-0 .05
-0 .005

""..,
o
o
o
o
0.2
o
U .O
U .O

67. 6
112.0
28.0...
0.'
0.1
0.'
11>.2...
28.3

'.0'.0
-0 .01
o
o
- 0.01
-0 .01
-0 .1
·0 .01
-0 .01

pH 25°C
pH 30°C
Color
0"'"

Turblcll ty
Nitri te_
Nitrat e.

Hydr oxide A1Iu.llnI ty
Bicarbona te Alkallnlty

TotaIAlkallnlty
Total Hardness

Total SoUda
1.0.. on l&I11Uon.W'"

Iro n and Aluminum

,," 00
Alum inum
Cl.lclum

Mq"l'lelllum
Bullat e

Sodium and Potuh
Chlorides
Arsenic
Fluoride

Mangane se

""a.
COPPf'r
Zln,

Bel enium
Pheo oll

5th No. 25 Sit. No. 21 Sit. No. 32

pH 2'oC
pH 30°C
ColOJ'
Odor

Turbl dlty
NJtrHu
Nitrates
AlkallnUy

Bicarbona te AlkaUnHy
Total AUu.l1nJty

Total Hardne••
Total BoUda

La.. on 1«nJtl on
.W'"

Ir on and A!umln um

,," 00
Alum inum
Cal ci um

Magnilium
Bulla te

Sodium and Pota;h
Cblo r lde_
Ar sen ic
Fluoride

Manganfls e
Lea.
C"""",

Zln '
Sel enium
Phenola

'855

•• 9
o
o
o
o
o
o
36.0
38.0
83.1
182..
28
0.'
0.1
0.'
2U...
:n,4
15.7
• 0
0.01
o
o
0.0 1
0.0 1
0.0 1
0.01
0.01

,...
10
o
o
o
0.'o
sa
sa
45.1..
10
:n.2
1.0

0.1
0.'
l U'.1......
'.0o
0.1
o.........
Del ·."......

,...
,..
o
o
o
o
0."o
25
25

38.25

"13
"•
0 .0'1
5.93
4.10
l,'JO
5.92
8.1'7•o
0.1
o

""
'J.95
o
o
o
o
0••
o
n .o
n .o
15.3
58.0
18.0
:n ,2
0.'
0.1
0.'' .12.'......
'.0o
0.0 1
o
o
o
o
o
o

""
,..
o
o
o
o
0.'o
18.0
18.0
31. 3
' 00
22
2.0
0.'
0.1
0.'
• •0
2.'
11.8...
'.0
0.01
0.10
o
0.01
0.01
' .0
0,01
0.01

1955

,..
o
o
o
o
0.2
o
25.0
211.0

33.9
'72.0
'.0
20.0
0.'
0.1
0.'
• •1...
13,8...'.0
· 0.01
0.02
o
· 0.01
- O.OJ
· O.OJ
-0 ,01
- 0,01

""
,..
o
o
o
o
0.'o
16.0
18.0
10.4
31.0
' .0' .00.'
0.1
0.'
1.81.'
12.2...
2.0
·0.01
-0.1
-0.1

- 0.025
·0.1
· 0.0 21!1
- 0.0&
· 0.00!l

""
,..
o
o•
o
0••
o
18.0
18.0
45.2
10'
18
21.8
1.2
0.1
1.1
12.5...
21.0..•'.0
0.1
0.1
o
0. 01
0. 01
0.01
0,01
O.OJ

''''
' .2o
o
o
o
o
'.0n .o
88.0
64.0
120.0
" ,0
23 .2
0.'
0. 1
0.'
17 ,2
' .0
1'7.4...'.0
0.01
0.1
0.1
0.025
0.1
0.02&
0.05
0.005

,m

...
o
m"l1
2
0.004
0.'o
12
12
19.0

. • 0
15

1.0I.'...1.
10•0.01
o.n
0.06
0.01
0.55
0.13
0.01
0.001

,,,,

8.92
20
mus ty•
0.005
0.'o

215
215
1790
11700
1730
59.0
104 .8

3. 16
101, 2,.....
881

'''05850
0.01I.,
0.05

O.OJ
0.20.'
0.08
0.001

""
..•
o
o
o
o
0.'o
""30.8
"•I.
0.'
0.1
0.'...
1.8......'.0
0.0 1
0. 1
0.1

0.1
0.025
0.05
0.005

'865

...
o
o
o
0.01
1.48
o.0
.0
53.0.0
25

0.01
10.0...
2.0

• •2,..
0.001
0.1
om
0.01
0.05
0.01
0.01
0.0 01

'lB'
7 .21
o
o•
O,ol...
o
82
82
59.4
120.0
l U I

0.06
23.3
12.2...
13.4
14
0.01
0.04
0.05

0.01
0.1
0.1
0.01
0.001

,...
100 .0
o
30.0
o
1..
o
68.0

144.2
1118.0
136.0
46.0
24.4...
30.8
14.6..,
80.1
2n.2
450.0
o
0.1
o.....
n('g.
neg.
neg.
neg.

""
,..
o
1.0
40.0

o
o
o
'.0' .0

271.2
9M.O
316.0
16.0
l'J.2
7.0
10.2
82.0
411.4
:n.4
94. 3
U 5.0
-O.OJ
0.1
o
· 0.01
- 0.01
0.1
· 0.01
-O.OJ

"55

o
o
o
o
0.'o
42.0
n.o
'40.0
1114 .0
226.0
32.8
22.4
0.1
22.3
18.0
34.8
'l'B.5
1911.6
485,0
- 0.01
0.2
o
-0.01
-0. 01
0••
-0.01
-0.01

""
,..
"o
30

o
0.2
o
"",..

1120,..
32.8
0.'
0.2
0.'
16.2
31\.4
18 .5

210.1
..0
0.01
0.1
0.01
0.025
0. 10
0.025
0.05
0.05

pH 25°C
pH 311°C
Color
Odo,
TurbldllJ
Nltrlte.
Nitra te.
Hydr oxi de Ajka1in1t)'
Blcarbonat e AJkalln!l)'
Total AlkalW lY
Tota l Hud"le lUl
Tota l SoUdli
Lou on tgnill on
Sili ca
[ron and AJum1IIllUl

",0'
Alum1mun
Cal cium
Magn esium
Sulfite
8od1um and potAIb
Chloride.
Ara enlc
Fluoride..........
Le.d
Coppe r
Zln'
Sele nium
Phenoll

Hote: Unit s In ppm for nitr ites thr oll(h phonoll . Alkali nity and ha rdnes. exprened in te r ms of CaC03 . Aaterls k lndlcatell lell than do.lgna led figur e .
SUe No. II ror 11160: pH 30ce, 6.8; chlor ldu, 100.0 . Slle No, 11, ch loride. for 1960: Parker Ra nch No.3, 550.0; PaJ'ker Ranch No. 4, 610 .0 .
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Site No. 34 Sit, No. ] 8" Sit, Ho. 11 Sil. No. 38

19'5",.
Sit. No. "II

'941"45111111'''3,..,"58,,.9'986'140"..'98619631955",.1963"..
pH :llioC
pH :Jooe
Color
Odo,

Turbidity

Nilrate '
HJ'droxide Alkalinity

Bicarbonate AlkaUntty
Total Alkalinity
Total Hardnel8
ToW. SoUda

Lolli on 19niUon
SW",

Iron and Al uminum

Iro .
Aluminum
Cal cium

Magnes ium
SulJate

SodI.um and PolUh
Chlorides
Areenic
Fluoride

Mangane. "....,
Copper
ZIn.

Selenium
Phenols

T.1
o
o
o
o
O.S
o
3S

"'"UISO
21'
25.6
0.'
0.'
O.S
14 .9
37.3
76.4
136.0...
0.01
0.'
0.1
0.025
0.1
0.14
0.00'5
0.005

T.O
o

mWlty
3

0.002
1."o
40
40
65.7
320
80
48.6

0.07
0.05
7.'
8. lIa
23.5
TO
loa
0.01
0.3
0.05

0,012
0.1
0.1
0.006
0.005

e.s
70.0
1.0
20.0
o
0. 1
o
3.0'.0
21.3
50.0
' .0......,..
0.'......
5.'
' .5
10.0
'0 .01
0.1
o
' 0.01
- 0.01
0. 1
'0 .01
' 0.01

'. 7
80.0
o

110.0
o
o
o
10.0
10.0
23.9
84.0
32.0
0.'
'.S
I.'1.'
5.5...5.'...'.0
"0.01
o
o
'0.01
'0.01I.'
'0.01
'0 .01

5."
1.4 5 7.3

70.0 It. yet. Unt 80
lIluaty 0 0
5.0 5 40
-0.0] 0.01 0
0.2 5 0. 1 0.2

o 0
12.0 14 15
12.0 14: 15

10.0 8.5 17.4
36.0 60 52
18.0 20 16
8.15 '1 2.8

0.'
0.6 0.1
0.06 0.17 0.3
2.5 4.2 14.'1'
0.9 l.8 3.9
1.8 1 4.4
2.5 6.4 0.1
3.5 . 6 3.0
0.002 0.01 0.01
0.05 0.08 0.1
0.05 0.05 0.1
0.009 0.01 0.025
-0 .1 0.1 0. 1
-0 .1 0.2 0.11
-0 .01 0.01 0.05
-0 .00 1 0.00 1 0.00 5

'1.45

28.0
o
28.0
o
0.22
o
34.0

69 .1
164.0
62.0
48.4

2.14
10.66
7.15
3.89
3.'1'8
3.15
' .5o

7.'
80.0
o
10.0
o
0.'0.'
19.0
19.0
15 .6
90 .0
40.0
17 .6
0.'
0.1
0.'...
0.8
' .5
' .1'.0
-0 .01
0.'
0.1
-0 .025
-0.1
-0 .025
-0 .05
- 0.005

o
o
o
o
0.8 '1'
o
37.0

46.51
128.00
17.00
42.2
1.'
0.D7
1.33
8.02
5.46
9.62
14.65
22.0
a
0.1
o
"", .
"",.
neg.
"",.....

7.7
o
o
10

o 0
1.1 0
o 0
40 78
40 78
49.5 250
142 1300
30 212
28.4 30
0.'
0.1
0.3
4. 11 53.6
8.9 2'1'.8
12.5 90.8
12.8 0
28.0 550
0.01
0. 1
0.1 0.1
0.025
0.1
0.025
0.05
0.005

1.3 1.2
5 0

chem. hyd. 0
1 0

0.001 0
2.811 0.1
o 0.. ".. 50

214 106.4
'1'96 '1'40.0
240 60.0
811 .2 '10.5

0.'
0.'

0.05 0.1
3l.!l 14.1
n .8 1'1' .1
54 85.4
149. 5 183.5
260 331.0
0.01 0.01
0.2 0.1
0.05 0.1
0.01 0.025
0.13 0.1
0.1 0.025
0.01 0.05
0.001 0.005

7.'
45.0
o
20.0
o
0. 11
o
26.5

45.2
97 .0
47.0
23.2

1.79
5.41
5.86
2.76
4.19
2.68
10 .5
o

40.0
o
o
o
0."o
33.0

33.12
79.0
26.0
26.'
2.'
0.22
2.18.."2.58
2.82
'1' .73
10.0
o
o
o
neg ,........
neg.
' ...

' .7

120.0
o
30.0
o
0.1
o
15.0
15.0
20.1
98.0
36.0
13.6
' .0
0.',..
5.6
1.5
14.2
1.1
' .0
- 0.01
0.1
o
-0 .01
-0 .01
-0 .01
-0 .01
-0 .01

...
o
o
5.0

o
o
14.0
HI.O
111.0
41.2
ua,o
48 .0
11.2
a.'
0.1
0.'
11.8
'.1
10.5

' .2
1'l'.0
-0 .01
0.'o
·0.01
-0 .01
-0 .01
-0 .01
-0 .01

pH 25°C
pH 30°C
Color
Odo,
Turbldlty

Nitrlles
N ltl"alell
Hydroxi de Alka11nlty
Blcubol'lale Alkalinit y
Total Alkallnlty

Total Ha.rct<e88
TotaJ SoUds
Loa . 011 l(ni. tion
SW",
Iron and Aluminum
Ir oo
Aluminum
Cal c1um
Magnesium
SUlfate
Sodium and Potub
Chl oride.
Ars eni c
Fluoride
Manganu e....,C.,...,
Zinc
Bell!n1um
Phenols

Sill No. 42

'98'
Sltt No. 45

pH 25°C
pH sooe
Color
Odo,

Turbldlty
NUrltes
NUnttll.

Hydroxtde Alkal lnUy
Bicarbonate Alkalin ity

Total AlkaUnHy

Total Hardnell
Total SoUd8

Loss on IplUon
SW",

Iron a nd Aluminum

Ir oo
Aluminum
Calcium

Magnesium
Bullate

SOdIum and Potas h
Chlorides
Ars enic
Fluori de

Manganese
L. ...

Coppe r
ZIn,

5elenlum
Phenols

,...
1.1

100.0 0
It. ea r thy 0
a 5.0
0. 3'1 0I.'o 0
14.0 45.0

45.0
J6.17 41.5
540 .0 J04.0
30.0 12.0
t .o 31.6
3.0 0.4
0 .89 0.1
2.11 O.S
2.00 11.9
0.5'1' 5.8
1.32 16. 11
4 .67 20.4
7.0 6.0
o ·0.01
o 0.1
o
nei . -0 .025
neg. - 0. 1
nei . -0 .025
neg. -0 .05
neg. -0 .005

7.21
o
o
0.01...
o
10
10

".7
'"""
0.06' .5' .3
7
22,5
7
0.01
0.28
0.05
0.01
0.1
0.1
0.01
O.OOJ

'140

5.7

160.0
o
20.0
o
O.JI
o
15.5

44.4
113.0
63.0
'.0
3.43
'l'.'l7
S.12
1.44
3.112
2.15
'.3o

Sitl HI. 43

'954

..,
o
o
o
o
0.1
o
28.0
28.0".,
911 .0
' .0ia o
0.'
0.1
0.'
JO.71.'
11.8
3.1
n.e
0.01
0.1
o
-0.01
-0.01
- 0.01
-0.01
-0.01

""
7.'o
o
5.0

o
o
a
34.0
" .0
35.8
90.0
24.0
11.2
2.0

0.'
1.8
10.2...
10.9...
0.0
·0.01
0.1
o
-0 .01
-0 .0 1
0.1
- 0.01
-O.OJ

''''

8. 155
o
o
o
o
o
a
""13.3
"28
18I.'
0.115
1.'1'6
7.72'.1
11.47
7.8S
7.0
o

""
o
o
o
o
0.27
o
28
28

34.74
68

"21.4a.a
0.14
2.66
1.29
2.0J
4.62
3.'13
7.0
o
0.1
o
neg.
ner o............

19"

o
o
o
o
0.1
o
""11.9
70
18

"0.'
0.1
0.1e.,
I.'I.'
'.0
7.0
o
0.1
o
neg.
eeg,
Del ·
n .
n .

1951

'. 0o
o
o
0.'
0.'o
20
20
32.6
sa
"19.6
0.'
0.1
0.7
' .0
3.0
17.6

'.8
3.0
o
0.1
o
nl!g.................

,...
...
o
o
o
o
0.'o
25.0
25.0
S3.2
84.0
16.0
10.80.'
0.'
0.1
0.1
10.0
2.0...
7.9
o
0.08
o
o
o
o
a

Sittl No. 44

195]

e.e
o
o
o
o0.'o
24.0
24.0
4'1' .5
40.0'.0...0.'
0.10.'
lS.lI
a••
13.1

8.'
5.0
-0 .01
0.1
o
-0.01
-O.OJ
0.05
-O.OJ
-0.01

""
'.2o
o
o
o
0.'o
23.0
23.0
43.5
42.0
0.''.00.'
0.1
0.9
iO.O..•
' .7
' .1
' .0
-0.01
o
o
-O.OJ
- 0.01
-0 .01
- D.DJ
-O.OJ

'988

...
o
OM
a
oI.'o
23.8....
29.0
74.0
28.0
15.6...
0.1..,5.'9.'
1.5

6.'
5.0
-0 .01
-0 .1
-0 .1
-O.J
-O.J
-O.J
-0.06
- 0.005

'960

' .7
o
o
20.0
o
o
o
31.0
31.0
29.2
90.0
J8.0
1.'0.'
0.1
0.'5.'...
s.,
a.i
e.0
-0 .01
o
0.1
- 0.025
-O.J
- 0.025
-0.04
-0 .005

'988

7.1
o
a
0.01...
o

""23.3
80
20
22

0.015
10.6...
1.0

8.0
7.0
0,01
0.06
0.0 5
0.01
0.01
0.14
0.01
0.001

,...
o
o
o
o
0.3
o....
43.3

"""' .0
0. 1I.'...
'"7.'
9.0
'.0o
0.1
a
neg.
neg.
neg.
n...
"",.

"58

••a
o
o
o
o
0.'
a

""45.2
"10...0.'
0.1
0. 3
' .1' .0
7.8
S.7
7.0
0.01
0.1
0.1

0.025
0.10
O.O!!
0.05
0.005

pH 25°C
pH 30°C
Col or
Odor
Turb ldlll'

Nitrites
Nitrates
Hydroxide AIkallnl ty
Bicarbonate A1ltal1nlty
Tota l AlItallnl ty
Total HardnesS
Tota l SoUds
LoBs on Ignition
Slll ca
Iron and AlumlnulU

Ir ce
AlumInum
Cal c1um
Magnesium
Bulfate
SodIum and Po tash

Ara enl c
Fluoride
Manganes e
Lead
Copper
ZIn,
Sele nlum
Phenols

Sit. No. 46 Sitl No. 41

pH 25°C
pH 300C
Color
Odo,

Turbidity

Nltritel
NUntel

Blcarbonall Alkalintty
Total AlbUnlty
Total Hardness
Total Solids

Lo8s on ignition

Iron and

Iron
Aluminum
Calcium

Sulfate
SOdium a nd Potash

Chlor l dtos
Ars enic
Fluoride

Mangan ese....,
Coppe r
ZIn.

Selenium
Phenols

'941

7.'
70.0
o
o
o
0.1
o
30.0

35.77
811.0
25.0
:10.0
• .a
0.43
5.7'1'
5.0
1.35
I..
4.3 2
7.0
o
0.1
o....
lIeg.............

,...
'1' .62
Je l .
mUlty,
0.01
0.'o••..•
80

"•
0.08
' .10.'
1

5.7
6
0.01
0.0<
0.05
0.01
0.1
0.1
O.OJ
O.OOJ

""
7.'o
o
a
o
0.3
o
12.0
12.0
18. 5
52.0
10.0
13.6
0.'
0.1
0.'5.'
1.0
14.8,..
5.0
- 0.01
o
o
-0.01
-0 .01
0.'
-0 .01
-0.01

'058

7.'
o
o
o
o0.'o
15.0
15.0
17.8
52.0
' .0
0.'0.'
0.1
0.3
5.1I.'
14.11

5.'' .0
-0 .01
o
o
-0 .01
- 0.0 1
0.1
-0 .0 1
- 0.01

1955

7.'
5.0
o
10.0
a
0.'o
26.0
".0
J30.4
432.0
66.0
20.0
'.0
0.'s.•
31.8
12.2
34.6
75.4
182.0
-1.01
0.'o
-0 .01
·0.01
-0 .01
-0 .01
-0.01

'058

7.1

o
n
5.0

o
o
o
15.0
15.0
14.5
38.0
'.0...
0.'
0.10.'2.'
2.1
I.,
11.0
' .0
-0 .01
-0 . 1
-0 .1
-0 .1
-0.1
-0 .1
- 0.05
-0 .005

"00

•..
o
o
o
17.0
17.0
18. 11
60 .0
16.0...
0.'
0.1
0.'' .1' .1
14.8,..
5.1
-O.OJ
o
-0 .1

·0.025
-0.1
-0 .025
- 0.05
- 0.005

'388

7.0

0.01
1.2
o
20
20
10.8
80
20
17

0.0 5' .1...
1...
5
0.01
. 0.04
0.05
0.01
0.1
0.7
0.01
0.001

6.7
o
o
o
o
0.18
o
17
17
21.12

"5
8.110
2.80
0 .29
2.51
3.5'1
1.05
3.37
11 .415•o
0.1
o
' .' .
"",.
' ...
"",.

'.7ss
o
5

o
0.J8
o
n .o
12.0
18.9
81

"...,..
0.43
2.47
3.43
0.57
5...

4.J3
5.0
o

3D
o
o
o
0.'o
18
18
22.8

""...
I. ,
0 .3
0.'' .1
0.0
0.'
5.'' .0o
0.1
o
nei ·
'...
neg.
' .......

'.7
5
o
o
0.1
0.03
o
JO.O
10.0
22.4

""7.'
I.'
0.'0.'
• •0I.'
19.2...
' .0o
0.1
o........
neg.
' ...,,,.

1952

7.2
o
o
a
o
0.1
o
14.0
J4.0
3'1.0
IIS.0
36.0
a.,0.'
0.1
0.3
11.0,..
9.0

' .1
2.0
o
O.H
o
o
o
o
o
o

Sit. No. 451

'853

7.'o
o
o
o
0.'o
13.0
13.0
29.0
58.0
29.0
' .0I.'
0.1
1.1
7.''.5
11.5,..
' .0
- 0.01
0.'o
- 0.01
-O.OJ
-O.OJ
- 0.01
-0 .01

""...
40.0
o
o
o
0.'o
10.0
JO.O
22.S
38.0
0.'...
a.a
0.'' .0
5.1,.....
'.0'.0
- 0.01
0.'a
-0.01
-0 .01
- 0.01
-0 .01
-0.01

"58

7.'
10.0
a
10.0
o
0.'o
0.'
g.a
13.1
3S.0
'.0
U .6
'.2
0.'' .0' .5
1.7
1.'
I. '
2.5
- 0.01
-0 .16
-0 .1
- 0.1
-0 .1
-0 .1
-0. 05
- 0.005

"00

7.1

o
o
5.0

o
0.1
a
14.0
14.0
23.'1
" .0
10.0...
0.'
0.1
0.'
1,7
3. 5
10.2
1.1
' .0
-0 .01
o
- 0.1
- 0.025
- 0.1
- 0.35
-0 .05
-0.00 1i

,,.,
a.38

3.0'.0' .0
-0 .001
0.22

21.0
21.0
14.4
46.0
12.0
10.2
0.28
0.29
3.7
3.55
J.36
26.0
-S .O'.5
- 0.01
0. 1
-0 .05
-0.01
-0.1
-O.J
- 0.0 1
- 0.001

pH 25°C
pH 300C
Color
Odo,
Turb 1dity
NUrt te l
Nltr&les
Hydroxide A1b1ln1ty
BIC&I'bonate Alkali nity
TotalAIk:aJinl ty
To tal Rardnn l
Tota l SoUds
Loss on 19nJUon
SiUca
Iron and Aluminum

"00
Aluminum
Calciu m
Magnesium
Sulfate

Sodium and Pota sh
Chlorides
An enlc
Fluoride
Ma nganese....,
Copper
ZIn,
Sele nium
Pheno ls

Note : Units tn ppm for nltrlles through phenoa . Alkalinit y and hardness u pres8ed in terms of CaC03' Alt erls k Indicate' leu lhan designated figur e .
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Sltl No. 411 Sltl No. sa Sill NI. 51 Sltl NI. 52

'954 '''' '''' '952 '''' '954 '''' ,... '160 ,... ,,,. ,... ,... ,,,, ,... "53 ".. ""
pH 2StoC e.s ... T.' 7.35 T.' T.' T.' T.' T.1 pH 250C
pH 30°C 6.70 6.35 7.SS '.T T.O T.1 T.I pH 300C
Ca lor " 20 ,el. Unt 0 0 ' .0 0 ' .0 0 0 0 0 0 0 0 0 Color
Odo, m.." 0 m.." 0 0 0 0 0 0 0 0 0 0 0 0 0 0<1<>,

Tur bidi ty , 2 100+ 0 0 20.0 0 '.0 0 2 0 • 0 0 0 0 Turbidity
Nitrite s O.DOI 0.001 0.01 0 0 0 0 0 0 0.01 0 0 0 0 0 0 0 0 Nitrite'
HUnte. 0.' 0. 152 0. ' 0. ' 0 0 0. ' 0.2 0 0.' 0. 18 0.1 1.S3 0.62 0.62 0.1 0 0. ' Nu.ratu

Hydr ax.tde AlkalWty 0." 0." 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 HydroxIde A1Il.aUnity
Bicarbona te Alkalinity 20 " 20 15.0 13.0 It.O 12.0 13.0 21.0 20 IT " .. '0 33.0 28.0 26.0 10.0 Bica rbona le AlkalWlJ

Total AlkaUnlty 20 " 20 15.0 IS.O 14.0 l2.0 13.0 21.0 20 IT " .. " 28.0 28.0 10.0 Tota l AlU.lln1ty
rotalRa.rdnen 10.S 10.S 10.15 18.5 IT" 21.2 26.1 21.2 10.6 " 23.11 118.2 6T 84.V3 158.4 l aT.B 20.0 Total Hardnell
Total SoUdi .. .0 '0 36.0 74.0 48.0 50.0 40.0 42.0 .0 . 0 .. '54 ... 43B.O 44.0 488.0 44.0 TotalSoUda

Loaa on lIn JUOIl " .. 20 26.0 26.0 12.0 16.0 10.0 ' .0 20 IT 10 m 80 107.0 100.0 31.2 ' .0 LoS8 on IgnIUon
8illu 11.6 11.1 " 12.0 ,.. T.' ... 8.0 11.2 12 " ... 33.0 S3.8 32.4 .... 23.2 8.' SUlca

tr on and Alumtnum 0.' 1.2 I.' 0.' 0.' 0.' 2.' 0.' 0.' 2.0 0.' 3.2 0.' Ir Oll. and Aluminum

"'" 0.1 0.1 0.' 0.1 0.1 0.1 0.14 0.1 0." O.OT 0.14 0.1 0.1 0.1 ".,Alwnln= 0.05 0.05 0.05 0.' 1.1 l.3 0.' 0.' 0.' 0.05 2.18 0. ' 0.58 0.33 1.88 0.3 3.1 0. ' Aluminum
Cal cium S.15 2.32 ' .2 T.O ' .3 ... s,, 3.3 3.' 2,1 3.72 I .T 11.8 10.2 10.29 38.5 39.9 '.2 Calcium

Magllellum 0.80 1.1 2.2 0.' 1.' 0.' 1.8 ' .3 2.' 2.' 0.52 3.' 1B.4 14.8 13.0 14.9 18.S I.' Magnellutn
SuUale 0.' 2.T 1 '.8 6.8 2.' 8. 2 U U.2 1 3.21 10.2 28.6 2T.O 28.2 :sa.I 46.1 )3 .5 Sulla te

SodIum and PolUb • • '.T 3.8 ' .T ' .1 U '.8 1.1 ... .... 1,1 107 . 113.6 93.56 80.5 T5.6 2.8 SodIum and Potash
Chlo ri des • • • 2.0 T.O 2.0 ' .0 2.0 3.0 • '.0 ' .0 210 194 164.0 i 80.0 188.0 2.0 Chlo r ides
Ar I I Il1C 0.0 1 0.01 0.01 0 -0 .01 -0.01 - 0.01 -0. 01 -0.01 0.01 0 0.01 0 0 0 · 0.01 -1. 01 · 0.01 Arsenic
rluod. 0.1 0.2 0.14 0.14 0.2 0.1 0.1 0.2 0 D.DB 0.1 0 0.' 0. 1 0.1 0.2 0.1 0.' Fluoride

Na.npnue 0.05 0.05 0.05 0 0 0 0 · 0.1 - 0.1 0.05 0 0.1 0 0 0 0 0 0 Manganeee...., 0.025 0.01 0.01 ' 0.01 '0.01 -0.1 · 0.025 ·0 .025 0.01 .... 0.025 ' ... .... ·0 .01 ' 0.01 · 0.01 Loa'C.."., 0.1 0.1 0.1 '0.01 '0.01 ' 0.1 ·0 .1 ·0 .1 0.1 .... 0. 1 '... n... · 0.01 · 0.01 ' 0.01 C......'Zln , 0.1 0.1 0. 1 · 0.01 '0.01 ' 0. 2 ·0 .1 '0.025 0.1 .... 0.S5 ' ... '... · 0.01 0.' · 0. 01 ztee
S,1en.1um 0.01 0.01 0.01 · 0.01 · 0.01 '0.01 ·0 .05 · 0.05 0.01 .... 0.05 ' ... '... · 0.01 · O.OJ ·0 .01 Selenium
Phenols 0.001 0.002 0.001 ·0.01 '0.01 ·0.01 '0.005 ' 0.005 0.001 n... 0.005 n... lIeg. · 0.01 ·0.01 · 0.01 Phenols

Sltl ND. 52 SltIND.53 Sitl NI. 54 Sitl NI. 55 SItINI .5I SUINo.51 SitlNo .51 Site No. 59 Sltl ND, 60 SltIH I.11 SittN I.1.2-- -- -- - - -,... '860 "" ' 145 ,,,. ,.., ,... "" ,... ".. ,,,, ,'" '95' '95' '95' '95' ,,,, ''''
pH 250C T.3 ' .T e., ' .0 s.e ' .8 ' .8 ' .0 ... T.73 pH asoc
pH :JaDe ToO 8.15 s.s T.2 ... s.s T.8 pH 300C
Color 0 0 10 0 0 0 0 60 0 100.0 TO 100 I 125.0 70.0 100.0 0 0 Color
Odo, 0 0 0 0 0 0 0 0 0 m.. 0 mM 0 0 0 mM 0 must y oeoe

Turbidity 0 0 • 0 • 0 0 • 0 40.0 .. .. 0 0 40.0 40.0 '.0 0 Turbidity
Nitrttu 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 · 0.01 Nltrlles
Nll:rat.. 0.1 0.1 0.' 0.« 0.1 0 0.' 0.2 0.09 0.' 0 0.' 0 0 0.' 0 2.' NJtraies

H,droxide AlJtal1nJ ty 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Hydr oxidtoAJb,.lJn1tJ
Bicarbonate A1IuJln1t7 26.0 29.0 i V.O 36 o .c " IS IS 21 ' .0 1 '.0 12 T.O ' .0 34..0 43.0 BlcaJ'bona te Albllnlt)'

T ola1A1lI.aUnlty 2t1.0 28.0 19.0 36 41.0 " IS " 21 ' .0 T ' .0 12 T.O ' .0 S4.0 48.0 TotalA1lta1ln1lJ
Total Hardn ess 57.0 1V.1 37.1 33.9 ".2 10.tI 51.1 28.1 21.02 8.' " 8.' IT.2 30 .7 15.0 8.' 35.8 48.8 Total Hudod S

Tota l SoUds 290.0 2811 .1 .. 109 106 30 " 130 .. 38.0 S2 38.0 " 32.0 52.0 38.0 90.0 180.0 Tota lSoUdB
r.o..on IplUon 32.0 84.0 20 " " 10 20 20 " 16.0 20 16 36 '.0 ZO.O 16.0 24.0 40.0 Lo88 on IgnlUon

SIUca 3I.e 8.' ... " " ... ... D.' 11.150 D.' 0.' 0.' 22.8 ' .0 0.' 0.' 11. 2 22.0 SIlica
Ir on an d Aluminum 2.' 0. ' 0.' 2. ' 0.' 0.2 D.' ' .2 3.150 0.8 2.' 0.8 0.' D.' ... 0.8 2.0 Iron and Alufll.1nUnl

"" 0.1 0.1 0.2 0.43 0. 1 0.1 0.1 D.' 0.14 0.2 0.' 0.2 0.2 0.' 0.' 0.2 0.2 I,..
Aluminum 2.' D.' 0. ' 2.n 0.' 0.1 0. ' 2.' 3.48 0.' 2.0 0.' 0.' 0 ' .0 0.' 1.8 Aluminum
Calcium ... ... '.8 .... ,.. 1.8 ' .8 ' .1 3.88 1.8 '.0 1,. 3.' 10.0 ' .0 I.' 10.2 U .T Cal cium

Marne· ium ... 11,5 ' .0 s.n ' .6 ... 8.' ... 1.53 1.0 1.2 1.0 I.' 1.' 1.2 1.0 ... 10.1 Mqnesium
Sulfa te 30.1i T. ' T.l 7.15 12.8 ' .T ... 13.2 2.7V s.e 11.9 s.e 12 .., 11.9 .., 10.9 JO.O BuUate-

8od1um and Potuh 68.2 au 2.2 12.82 15.'l 1.6 ... ' .1 2." ' .8 ' .2 2.8 '.3 0.2 ' .2 2.8 8.' 25"8.8 Sodium and Potasb
120.0 108.0 ' .0 13.3 14.0 2.0 T.O ' .0 • '.0 '.0 • 12 6.0 ' .0 ' .0 ' .0 60.0 Chl or ides

Ar llnlc ·0.01 · 0.01 0.01 0 0.01 0.01 0.01 0.01 0 ·0 .01 0.01 0.01 0.01 0 ' 0.01 · 0.01 '0.01 ' 0.01 Ar8 enlc
Fluor ide ' 0.1 0 0.1 0.2 0.1 0.1 0.1 0.1 0.2 0 0.2 0.1 0 0 0.2 0.1 0.06 Fluoride

Manpnese · 0.1 '0.1 0 0.1 0.1 0.1 0 0 · 0.1 0 0.1 0.1 0 0 · 0.1 0 · 0.01i Mangan ese
Lead '0.1 ' 0.026 0.1 0.021i 0.026 0.02 5 0.01 noi!'. · 0.021i 0.01 0.025 0.025 neg. · 0.01 ·0.025 '0.01 ·0 .01 Lead

Copper · 0.1 , · 0.1 0.1 0.1 0. 1 0.10 0.01 .... ·0.1 0.01 0.1 0.1 ' ... ·0 .01 ·0 .1 · 0.01 ·0 .1 Copp"
Zln' '0.1 · 0.02 0.26 0.075 0.150 0.025 0.01 .... ' 0.0 25 0.01 0.025 0.025 .... · 0.01 · 0.025 0.1 0.1 Z!n'

Sele nium ·0.5 ·0 .05 0.01 0.05 0.05 0.05 0.01 .... '0.05 0.0 1 0.05 0." n... - 0.01 · 0.05 · 0.01 · 0.01 Selenium
Phe nol. ·0.00 5 ·0.005 0.01 0.005 0.005 0.005 0.01 .... ' 0.005 0.01 0.005 0.005 '... ' 0.01 ·0.005 · 0.01 · 0.001 Phenols

SUINI ,63 SItl No.54 Slt1NI .65 Sltl Ho.86 Sill No. 11 5ItIHI .61- - - - --
"" '96' '964 ,... '060 '96' '965 '964

pH 250C T.' 7.66 s.s T.' 7. :13 8.0li
pH 300C T.1 T.T
Color 0 0 20.0 0 0 15.0
Odo, 0 0 0 0 0

Turbldit J 0 0 0 ' .0 20.0

NUrtte. 0.0 0.0 '0.001 0.0 0.002 · 0.001
Nitrate. 0.0 0.0 0.22 2.' 0.0 0.0 8.31 2.33

Hydr ollde A.1lta11n1ty 0.0 0.0 0." 213.0 0.0 0." 0."
Bicarbonat e ADtallntty " .0 ".0 " .0 21S.0 2011.0 3150.00 6T.0

Total Alka Untty 43.0 " .0 38.0 32 108.0 380.0 81.0

Total Har ctneu 71.6 41.0 24.0 112.0 S34.5 S66.0 384.0 2:n .0
Total BoUda 222.0 140.0 122.0 504.0 1186.0 1180.0 1092.0 10H.0

Lo.. on Ip.IUoa 12.0 58.0 26.0 178.0 132.0 88.0 m
BUla 44.0 4t1.li 58.8 " 15.15 80.0 3D

Ir on lLndAluminum 0.' D.' 0.' 0.2

".. 0.1 0.1 0.1 'U.S
Aluminum 0.2 0.2 0.2 ".2
Cal cium 16.2 ,., 4.20 11.4 o .a 21.4 27.0 100.0

M'agn ellum 1.' '.1 ". 83 55.5 T5.1 T7.0 ' 60.0
Sulfa te 18.4 10.V '.T 34.5 88.6 60.0

Sodium and Pota8 h 411.2 T.6 16 " 2 12U7 153.0 250&12
Chloridel 72.0 '.0 16.0 230.0 370,0 390.0 370.0 260
Ar s enLc '0.01 ·0.01 · 0.01 ' 0.1 ·0 .1 ·0.01 .
Fluo r ide · 0.1 0.1 0.2 0.1 ' .0 0.'

Manpneae · 0.1 ·O.J · 0.05 20.3 ·0 .1 ·/) .05...., · 0.026 · 0.025 '0 .01 ' 0.025 · 0.01 · 0.01
C.."., ·0 .1 ' 0.1 · 0.1 ' 0.1 ·0 .1 · 0.1
Zinc ·0 .025 o.on · 0.1 · 0.025 ' .0 ' 0.1

Selenium ' 0.05 · 0.05 · 0.01 ·0 .05 · 0.01 ' 0.01
Ph, nola ·0.005 '0 .005 · 0.001 · 0.005 · 0.001 · 0.001

Hole : Unite In ppm for nit rites throug h phenoill. Alkalinity and hardll esa expr el8e d In lerms of CaCo,. Asler lslt lndl cal l:l 11'S8 l..b.ion del !.lnate-d lI,ure.
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Ka wai oia ke ola 0 ka aina. -.
Water is the life of the land.


