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Pearson, 2007 

Concepts 
 

•  fundamental niche 

•  realized nice 
 
•  conversion from 

maps (of species 
locations, e1, and 
e2) to niche 
defined by e1, e2 
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Pearson, 2007 

Species 
distribution 
modeling of 

geographic and 
niche space 
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Evaluating models  

desired 

desired 

bad:  “commission” (why?) 

bad:  “omission” (why?) 
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How to develop a 
species distribution 

model 
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Evaluating species distribution models with historical observations 
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Example application of species distribution model 
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Change	
  in	
  range	
  of	
  invasive	
  hemlock	
  woolly	
  adelgid	
  

Insect outbreaks:  Projections given future climate change 

Paradis	
  et	
  al.,	
  2008	
  	
  

Evaluate	
  sensi4vity	
  to	
  uncertain	
  future	
  condi4ons	
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Rehfeldt et al., 2006 

•  sensitivity of model 
predictions 
represented by 
voting 
(yellow=fewer 
votes; green=more 
votes 

 
•  evaluation against 

ancillary data set 
(Little range map) 
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Rehfeldt et al., 2006 

Application of 
model using 

climate change 
projections 

Subalpine 
Fir 

2000 2030 
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Climate Model  
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Figure 1.  Observed pika occurrence points (plusses), pika subspecies (dashed lines), and 
modeled suitable habitat for current climate (gray). 

Species distribution 
model of pika 

Trook, Buotte, Hicke, unpublished 
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Probability of 
occurrence (response 

variable)  
 

versus  
 

climate variables 
(explanatory 

variables) 

Trook, Buotte, Hicke, unpublished 
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Figure 2.  Modeled suitable habitat for American pika for current climate and for climate 
emission/model projections GFDLCM21/B1, CGCM3/A1B, and GFDLCM21/A2.  For the 
majority of future habitat, more warming leads to a contraction in habitat area upslope (or 
disappearance).  In the small amount of purple area in the northern Rocky Mountains, the 
GFDLCM21/B1 projection was warmer in the warmest month than the CGCM3/A1B projection. 

Projections of 
future potential 
habitat based 
on climate 
change 
projections 

Trook, Buotte, Hicke, unpublished 
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Figure 3.  Same as Figure 2 but for an area in southwestern Colorado illustrating 
increased fragmentation of pika habitat as a result of warming. 

Fine spatial 
resolution 
projections 
allowed 
visualization of 
habitat 
fragmentation 

Trook, Buotte, Hicke, 
unpublished 
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•  lack of inclusion of necessary habitat 

•  talus maps of uncertain quality 

•  lack of inclusion of known important variables 
•  presence of subtalus snow or water 
•  no data available 

•  uncertainty about importance of other factors 
•  snow cover as insulation 
•  cold-air drainage through talus slopes 

•  uncertainty about pika’s ability to persist in hot, dry places 
•  behavioral change 

We couldn’t get this work published…why? 


