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Parameters used in the model:

• Monthly Precipitation
• Monthly Temperature

Envelope drawn around native 
range, algorithm implemented 
in ArcGIS

Environmental Envelope forEnvironmental Envelope for
BufoBufo marinusmarinus (cane toad)(cane toad)

Parameters used in the 
model:

• Radiation 
• Minimum temperature
• Mean temperature
• Maximum temperature
• Maximum humidity
• Growing degree days

Manually derived algorithm forManually derived algorithm for
Python Python molurusmolurus

(Burmese python)(Burmese python)

Multiple Linear Regression forMultiple Linear Regression for
BromusBromus tectorumtectorum (cheatgrass)(cheatgrass)

R2:  0.35

Important predictors:

• Wetter vegetation types
• Burned areas
• Steeper slopes
• Lower elevations

Hart Mountain National 
Wildlife Refuge, Oregon

MaxEntMaxEnt (Maximum Entropy Model)  for(Maximum Entropy Model)  for
PhytophthoraPhytophthora ramorumramorum (sudden oak death)(sudden oak death)

Most important variables: 

• Temperature seasonality
• Precipitation seasonality 
• Isothermality
• Precipitation of wettest 

quarter          
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CART and GARP forCART and GARP for
DidymospheniaDidymosphenia geminatageminata (invasive diatom)(invasive diatom)

−

0 450225 Kilometers

Genetic algorithm 
for rule-set 
prediction (GARP)

−

0 450225 Kilometers

Classification and 
regression tree 
(CART)

Important variables:

• Base flow
• Mean temperature    

of coldest quarter

Residual diatom mat

Logistic Regression for Logistic Regression for 
MyocastorMyocastor coypuscoypus (Nutria)(Nutria)Modeling Diverse Taxa at Diverse 

Resolutions Using Various Techniques

U.S. Department of the Interior
U.S. Geological Survey

• Models for plants, animals, and diseases

• Models at varying spatial extents and resolutions

• Comparison of modeling techniques; different scales, 
resolution, and extents (local to global); native and non-native 
species; generalists vs. specialists; rare or common species

Model Technique Description Reference

Logistic Regression Presence/absence data prediction of habitat 
suitability
Continuous data predictions (e.g., percent cover) 
using regression principles
Inferences from available data, avoiding 
unfounded constraints from the unknown 
(principles of maximum entropy)
Successive iterations of a rule-set, modified each 
time, to convergence
Repetitively partitions the dependent data into 
two homogenous groups at a node using 
regression principles
Environmental range where present applied to 
other locations
Species-specific model generated by experts, 
implemented spatially in ArcGIS

McCullagh and Nedler, 
1989

Multiple Linear 
Regression

Most statistical packages

Maxent Phillips et al., 2006

GARP Stockwell and Peters, 
1999

CART

Environmental 
Envelope

Jarnevich et al., In review

Breiman et al., 1984

Manually derived For example, see Rodda
et al., In review
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Contact:
Tom Stohlgren (stohlgrent@usgs.gov) or Catherine Jarnevich (jarnevichc@usgs.gov) or Tracy Davern
(davernt@usgs.gov)

McFadden’s Rho Squared:
0.6

Most important predictors:
• Radiation (-4.8)
• Mean temperature (-4.4)
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