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Population Viability Analysis

• Pigs

• Kauai Mongoose

• Maui Parrotbills

• Hawaiian Hoary Bats



1. Specific population dynamics parameters needed to conduct 
an acceptable PVA

2. Particularly impactful parameters that should be prioritized for 
research 

3. General trends or results that might inform conservation 
decisions or provide management sideboards for wind projects

Bat Task Force

Some Bat Task Force 
participants (2019)



What we did

• Started with gathering available data on reproduction



What we did

• Acquired mortality guesses from an “expert elicitation” 
…led to a population decline



• Given a reported stable trend, we looked for mortality 
estimates that would give stability.

What we did

Trend in Hawaiian hoary bat occupancy on Hawaii Island from 2007 to 2011 during the period 
of relatively high detection probability (June to October). From Gorresen et al. (2013; p. 18). 



Population trends for an array of Hawaiian Hoary Bat PVA models without take

Effects of different mortality values 
(all else being the same)



Population trends for an array of Hawaiian Hoary Bat PVA models without take

Expert Elicitation 
for mainland hoary

Lowest Mortality 
for Lcc: 
35% ad, 55% juv

Most Likely Mortality 
for Lcc: 
48% ad, 66% juv

Effects of different mortality values 
(all else being the same)



Population trends for an array of Hawaiian Hoary Bat PVA models without take

Expert Elicitation 
for mainland hoary

Lowest Mortality 
for Lcc: 
35% ad, 55% juv

Most Likely Mortality 
for Lcc: 
48% ad, 66% juv

Effects of different mortality values 
(all else being the same)

Low Adult Mortality: 
28% ad, 54% juv

Low to Moderate Mortality: 
30% ad, 54% juv

Moderate Mortality: 
33% ad, 54% juv



Population trends for an array of Hawaiian Hoary Bat PVA models without take

Effects of different mortality values 
(all else being the same)

Moderate Mortality: 
33% ad, 54% juv

Stable growth



• We produced 3 
models, then asked 
what level of “take” 
can a population of 
1,000 support.

What we did



Population Trend for Model A: Best Guess 
(Take begins in year 2 and continues to year 52.) 

• No Take
• Exponential rate 

of increase (r) = 
0.0082 

• Annual rate of 
change (lambda) 
= 1.0186

• Annual take of up to 
1% of the population 
seems to maintain a 
stable population. 

• Annual take greater 
than 1% results in a 
declining population. 



Population Trend for Model A: Best Guess
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Population Trend for Model B: Hawaiian Hoary Bat Priority
(Take begins in year 2 and continues to year 52.)

• No Take
• Slightly increasing 

population trend 
with the 
exponential rate 
of increase (r) = 
0.0029

• Annual rate of 
change (lambda) 
= 1.0029

• Annual take of 0.5% of 
the population results 
in a slightly declining 
population. 

• Annual take greater 
than 0.5% results in a 
declining population. 



Population Trend for Model C:  Averaged data
(Take begins in year 2 and continues to year 52.)

• No Take
• Slightly increasing 

population trend 
with the 
exponential rate 
of increase (r) = 
0.0094

• Annual rate of 
change (lambda) 
= 1.0095

• Annual take of up to 
1% of the population 
seems to maintain a 
stable population. 

• Annual take of 1.5% or 
more results in a 
declining population. 



Summary

• All 3 models had “no take” scenarios that led to 
slightly increasing populations.

• Under all 3 models, the annual take of bats has a 
negative impact on population growth; even a 
0.5% take reduced some populations.

• When modeled annual take exceeded the 
annual growth rate, modeled population 
numbers declined.



What we did

• We looked at 
how 
population 
size and total 
annual take 
might factor 
into 
population 
trends.

1,000
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What we did

• We looked at 
how 
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The End*

*This is our first effort at modeling Hawaiian hoary 
bats; a much more sophisticated and intensive 
modeling effort is needed before relying heavily on 
this effort. 



The next slides are answers 
to probable questions from 
the audience.



Sensitivity Analysis

Percent of 
Females 
BreedingJuvenile 

Mortality

Adult 
Mortality

1 per 
Brood



1. Determine the current bat population trend on Oahu.
2. Determine the current bat population trend on Maui. 
3. Determine if past habitat restoration projects have 

increased bat populations. 
4. Determine the size of bat populations on Oahu, Maui, 

and Hawaii. 
5. Determine if bat populations are habitat limited. 
6. Determine adult bat mortality.
7. Determine juvenile bat mortality. 
8. Determine the maximum age of bat reproduction. 

Research Priorities


