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Biogeography

Predictive Vegetation Mapping, Habitat Modeling, 
Wildlife-Habitat Relationship Models, Species 
Distribution Modeling, Suitability Modeling 

Last Time

ÅMap Representation
ÅPopulations and Population Growth
ÅMultidimensional Niche
ÅRange and Niche
ÅRange Boundaries
ÅLimiting Factors
Åά5ƛǎǘǳǊōŀƴŎŜέ
ÅBiotic interactions
ïPredation
ïCompetition
ïMutualism
ïPathogenicity, parasitism

This time

ÅPredictive vegetation mapping

ÅHabitat suitability indices

ÅSpecies distribution models

ÅWildlife-Habitat Relationship 
Models

ÅNote: readings are for all week.

ïReviews and examples

Examples

ÅVegetation ςplants

ÅAnimals

ïHabitat suitability index models

ïwildlife-habitat relationship models

ÅDisease pathogens 
ÅHabitat

ÅOrganisms 
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Plant Species Distribution Models: Example by 
Ohmanand Gregory 2002

Empirical 
Distribution 
Data

Environmental 
Factor Maps 
(measured, 
interpolated, 
inferred) 

Some model relating 
environment to 
species/community 
occurrence or 
abundance.

Plant Species Distribution Models: Results

Dominant 
Environmental 
Gradients 
Mapped

Predicted 
Vegetation 
Classes

Model Analysis 
Results (Gradient 
Analysis by 
Correspondence 
Analysis)

Plant Species Distribution Models: Results

Predicted 
Species 
Distributions 

Error Analysis

Predictive Vegetation Mapping

Iverson and Prasad: Climate-change Responses

Regression tree analysis (RTA); 

x is a particular species on a plot, BA is basal 
area, and NS is number of stems (summed for 
overstoryand understory trees). In monotypic 
stands, the IV would reach the maximum of 
200.
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Iverson and Prasad 1998

http://www.nrs.fs.fed.us/atlas/

Longleaf Pine ςNiche Graph and Importance 
Value Map

http://www.nrs.fs.fed.us/atlas/tree/niche_121.html

Definition: Predictive vegetation 
mapping

ÅPredicting the vegetation composition across 
a landscape from mapped environmental 
variables. 

Species-by-species

Longleaf Pine

Bald Cypress

Live Oak

http://www.nrs.fs.fed.us/atlas/
http://www.nrs.fs.fed.us/atlas/tree/niche_121.html
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Predictive vegetation mapping: 
Franklin 1995

ÅFundamental paper reviewing practice to 1994

ÅPrinciples of Predictive Species Distribution 
Modeling (PSDM)

ïPredictive Vegetation Mapping

ïHabitat Modeling

ÅDependence of predictive vegetation mapping on 
ecological niche theory and gradient analysis

Å Cited by 289 more recent papers

Franklin 1995

Gradient Analysis and Continuum 
Concept (Whittaker 1951)

ÅWhittaker 1973

continuum concept more explicitly puts forth 
hypotheses about species response functions
(curves) to environmental gradients, e.g., that 
they are Gaussian.

Predictive vegetation mapping: 
Modeling

ÅAlways starts with the development of some 
type of model, followed by the application of 
that model to a geographic database to 
produce the predictive map, a realization of 
the model. 

Franklin 1995

Foundations and Premises

ÅPredictive vegetation mapping is founded in 
ecological niche theory and vegetation 
gradient analysis.

ÅPremise: vegetation distribution can be 
predicted from the spatial distribution of 
environmental variables that correlate with or 
control plant distributions. 

Franklin 1995


