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USGS Habitat 
Model - 2009 

Adapted from Nussear et al. 2009 

Hagerty et al. 2010 
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BLM REAs - 2012 

DRECP - Currently 



Luckenbach 1991 

Habitat Description 



Habitat/Distribution Model 

Blainey et al. 2007, Wallace and Thomas 2008, Wallace et al. 2008 



Adapted from Germano et al. 1994 and Nussear et al. 2009 

USGS Habitat 
Model 2009  

 

•Comparable to 
earlier Models 

•Allowed for 
interpretation of 
animal response to 
inputs 
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Elevational Gradients 



Elevational Gradients 



 Sources of Future Climate Data 

• Some Variables are 
NOT available in 
Future Climate 
Projections 
• Annual Greenup 

Potential 
• Perennial Cover 

Constraints to Modeling 



Elevation? 



Thermal Environment and Activity 
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 Sources of Future Climate Data 

• Spatial Resolution of 
Climate Variables 

Constraints to Modeling 



 Sources of Future Climate Data 

IPCC – global/continental scale focus 



 Sources of Future Climate Data 
IPCC – Multiple Emmissons Scenarios 



IPCC – 15 km 
resolution – 
required manual 
downscaling 
 
WorldClim and 
others have similar 
resolution  

 Sources of Future Climate Data 



     
Data 



Environmental Layers in Models 
• CLIMATE  

• Mean dry season precipitation 

• Mean wet season precipitation 

 
• Elevation 

• Average surface roughness  

• Percent smooth 

• SOILS 
• Average soil bulk density 

• Depth to bedrock 

• Average percentage of rocks > 
254 mm B-axis diameter 

• BIOLOGICAL 
CHARACTERISTICS 
• Perennial plant cover  

• Annual Greenup Potential 

• CLIMATE 
• Probability of Drought 

• Ratio of Summer to Winter 
Precipitation 

• Seasonal Temperature 
Difference 

• Summer Maximum Temperature 

/SOILS 
• Surface Texture 

• Surface Roughness 

• BIOLOGICAL 
CHARACTERISTICS 
• Proportion of Season Available 

for Activity 

• Two Future Climate Scenarios 
• 2.5 climate forcing (B2) 

• 8.5 climate forcing (A1) 

2009 2014 



Nussear et al. 2009 

USGS Habitat Models 

Nussear et al. 2009 



SDT Habitat Model 

What’s in the model? 

Surface Roughness 

Topographic Position 

Surface Texture 

Winter Precipitation 

Summer/Winter Precipitation Ratio 

Summer/Winter Temperature Difference 

Maximum Summer Temperature 



Covariate Contributions 

Gopherus agassizii  

Gopherus morafkai 



Habitat Model - Present 



Habitat Model - 2040 

CMIP3 – Forcing level 2.5 



Habitat Model - 2095 

CMIP3 – Forcing level 2.5 



Habitat Model - Present 



Habitat Model - 2040 

CMIP3 – Forcing level 8.5 



Habitat Model – 2095 

CMIP3 – Forcing level 8.5 



Habitat Model - 2095 

CMIP3 – Forcing level 2.5 
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2015: RCP 8.5 



2055: RCP 8.5 



2095: RCP 8.5 



Current - 2095: RCP 8.5 





Difference Map fl 2.5 and fl 8.5 - 2095 



Habitat Model - 2040 

CMIP3 – Forcing level 2.5 



Habitat Model - 2095 

CMIP3 – Forcing level 2.5 



Habitat Model - 2040 

CMIP3 – Forcing level 8.5 



Habitat Model - 2095 

CMIP3 – Forcing level 2.5 
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