
�  Summary of climate change projections for Hawaii 

�  Overview of climate-based range projections of invasive 
plants in Hawaii 

�  Beyond range shifts: Complex interactions between 
invasives and climate shifts 

�  Conservation context: Native plant and forest bird 
vulnerability to climate change 

�  Management implications 
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Pacific Islands Regional Climate Assessment 2012 

Trade wind inversion height 
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T increase (C) P change  (mm) 

UH Manoa HRCM model projections, using mild (A1B) emission scenario 
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�  Potential advantage of invasives under changing 
conditions 
�  Favorable life history traits 
�  In Hawaii, many tropical introduced species 

�  Observed impacts: 
�  Correlation between invasion success and a warming 

climate 
�  Ohlemuller et al. (2006) found non-native plants thrived in 

warmer and dryer forest fragments 
�  Projected impacts: 

�  Invasive plants in the Western U.S. likely to expand their 
ranges (Bradley et al 2009) 

�  Some losses of invasive range too, not all bad news. 
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How to SDM? 
3 data sets 
3 steps 
 



Species Selection 

•  Selection based on High risk 
assessment scores 

•  Selection meant to encompass 
broad range of invasive 
characteristics (e.g., habitat 
preferences) 

•  Focus on relatively early 
introductions (1908 mean 
establishment) 



Species Selection 
Passiflora mollisima 

Miconia calvescens 
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Species Selection 
Passiflora mollisima 

Miconia calvescens 
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�  Example	
  model	
  with	
  good	
  representation	
  of	
  current	
  
distribution	
  (Strawberry	
  guava)	
  

�  Example	
  model	
  with	
  poor	
  representation	
  of	
  current	
  
distribution	
  (Albizia)	
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�  Area available for occupation by these invasive 
plants may increase by 11% in 2100 
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�  Expansion into Hawaii’s upper elevation areas 
�  A disproportional increase within important remaining 

native habitat  
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1) Not only about spread due to changing average 
conditions: 
�  Introduction/transport: strong winds and storm 

surges can move species; 
�  Establishment: extreme events can create large 

disturbed areas; 
�  Spread: invasive species already within an area can 

be further spread  
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2) Conflicting climate change responses 
�  Crops for biofuel, carbon storage, and erosion 

control 
�  Choice that households make for suitable landscape 

plants 
3) Invasives also augment climate impacts 
�  Fire risks 
�  Watershed yields 
�  Damage from extreme events (Erosion/ canopy 

damage) 
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Conservation context is very 
important! 
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�  Original purpose of invasive work 
�  Bottom line: Species currently at risk are more 

vulnerable to climate change 
�  High elevation habitat will be increasingly valuable 

for species persistence 
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Modeled current distribution of native plant species 
highly vulnerable to climate change 

Number of species 



Areas with the greatest number of 
native forest bird species projected to 
maintain their range between now and 

end of century 
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�  Management for invasives is a major component of 
preparing for climate change 

�  We have an increasingly robust projections for 
impacts on native species 

�  Focus on keeping upper elevation areas 
�  Minimizing new introductions is critical 
�  Data limitations hinder more reliable projections for 

invasives 
�  Future uncertainty/ ever-changing conditions is a 

common aspect of invasive species management 
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�  Questions?	
  

�  Contact:	
  
�  lucas.fortini@piccc.net	
  




