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Species Distribution Models
Models Class of model Data

• BIOCLIM envelope model p

DOMAIN multivariate distance p

LIVES multivariate distance p

GLM regression; generalized linear model p/pa

GAM regression; generalized additive model p/pa

MARS multivariate adaptive regression splines p/pa

DT-GARP
OM-GARP

rule sets derived with genetic algorithms p/pa

• BRT boosted regression trees p/pa

• MAXENT maximum entropy p/b

MARS COMM as for MARS; uses community data p/c/b

GDM generalized dissimilarity modeling; uses 
community data

p/c/b



Concerns with Species of Interest: 
Garlic Mustard

• Ecological threat to an 
endangered species

• Wide range of potential 
distribution

• Invades healthy, intact 
forest ecosystems 
without a disturbance



Current modeling approaches are global in nature 
( need local/regional approaches for effective management)

Climatically modelled range and long-term probability zones for invasion in North America.
(Welk et. al. 2002)



Study Area



Predictor Variables
(MaxEnt)

Infestation Susceptibility:

ƒ(soil type, elevation, slope aspect, slope gradient)



MaxEnt Model Results
Probability surface for 
Alliaria petiolata 
infestation 

Warmer colors show 
areas with higher 
probability of 
infestation. 

White dots show the 
presence locations 
used for model 
development

Violet dots show model 
test data point 
locations.



MaxEnt Response Curves
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ROC Curve

Training Data 
AUC = 0.936

Test Data
AUC = 0.899

Random 
AUC = 0.5

Test Data
AUC = 0.897

Random 
AUC = 0.5

Training Data 
AUC = 0.925



Maxent BRT in R Bioclim Diva GIS



Software
• MaxEnt –

– http://www.cs.princeton.edu/~schapire/maxent
– http://groups.google.com/group/Maxent

• Boosted Regression Trees in R  http://www.r-project.org

• Diva-GIS – Incorporates distribution modeling tools –
http://www.diva-gis.org

• OpenEV – Open Source Image Processing 
http://openev.sourceforge.net

• openModeller – http://openmodeller.sourceforge.net

• SAGA-GIS – System for automated geoscientific analyses –
http://www.saga-gis.org

http://www.cs.princeton.edu/~schapire/maxent
http://groups.google.com/group/Maxent
http://www.r-project.org/
http://www.diva-gis.org/
http://openev.sourceforge.net/
http://openmodeller.sourceforge.net/
http://www.saga-gis.org/


• http://www.worldclim.org/   – Interpolated global climate surfaces

• Time Periods
- Current conditions (interpolations of observed data, 

representative of 1950-2000)
- Future downscaledconditions ( from global climate model (GCM) 

output, IPPC 3rd assessment; 4th assessment coming soon)
- Past conditions (downscaled global climate model output)

• Grids  - Generic or ESRI

• Resolution
- 30 arc-seconds (~1 km)
- 2.5 arc-minutes (~20 sq km @ equator)
- 5 arc-minutes
- 10 arc-minutes

http://www.worldclim.org/futdown.htm
http://www.worldclim.org/downscaling
http://en.wikipedia.org/wiki/Global_climate_model
http://www.worldclim.org/past


http://biodiversityinformatics.amnh.org/content.php?content_id=140 
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