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Biogeography

Predictive Vegetation Mapping 2, Habitat 
Modeling, GAP and Wildlife-Habitat Relationship 

Models, Species Distribution Modeling 

Last time

ÅExamples of Predictive 
vegetation mapping

ÅNote: readings are for all week.

ïReviews and examples

This time

ÅPredictive vegetation mapping -
fundamentals
ÅSpecies distribution models
ÅWildlife-Habitat Relationship 

Models
ÅHabitat suitability indices
ÅNote: new readings are for all 

week.
ïGAP Handbook
ïClassical example of Gradient 

Analysis

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
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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.

Gradient Analysis 
and Continuum 

Concept: A Classical 
Example

Whittaker, R. H. and W. A. Niering. 1975. 
Vegetation of the Santa Catalina 
Mountains, Arizona. V. Biomass, 
Production, and Diversity along the 
Elevation Gradient. Ecology 56:771-790 

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
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Pragmatism

ÅFurther, maps of the environmental variables 
or their surrogates must be available, or easier 
to map than the vegetation itself, in order for 
predictive vegetation mapping to be a 
practical or informative exercise.

Franklin 1995

Model Foundations

ÅIn order to extrapolate over space (predictive 
vegetation mapping) or time (vegetation 
change modelling), direct gradients or their 
surrogates must be mapped (temperature, 
potential solar radiation, precipitation, soil-
moisture availability, geology or soil 
chemistry).

Spatial Focus

ÅFocus on the prediction of plant species 
distributions or vegetation patterns at the 
'regional' scale, e.g., where the mapped 
extent of the predictions are generally at or 
within the biogeographicrangeof the 
dominant plant species.

Franklin 1995

Models from Franklin 1995
Å Boolean (Set Theory)
Å Statistical Methods

ï Regression
Å GLM
Å GAM
Å Logistic (Logit)

ï Baysian

Å MONOMAX
Å Maximum Likelihood Classification
Å Rule-based Methods
Å Multivariate Methods

ï Discriminantanalysis
ï Canonical correlation

Å Classification Trees
Å Neural Networks
Å Decision-tree Classification
Å Genetic Algorithms
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Potential Vegetation vs. Actual 
Vegetation
Å Figure 1 Conceptual model showing 

the relationship between direct 
gradients (nutrients, moisture, 
temperature), their environmental 
determinants (climate, geology, 
topography) and potential natural 
vegetation, and the processes that 
mediate between the potential and 
actual vegetation cover (the latter is 
sensed by a remote sensing device).

Å Franklin 1995 page 479

Austin 2002

ÅCited by 302

Animal Species Distribution Modeling 
ςWildlife-Habitat Relationship Models

ÅGAP Analysis Project

http://gapanalysis.nbii.gov/portal/server.pt

GAP Procedures

Note WHRM is an 
associational 

database: what 
animals would be 

expected to be 
found in vegetation 
alliance (habitat).

From Complete GAP Handbook available from 
ftp://ftp.gap.uidaho.edu/products/handbookpdf/
CompleteHandbook.pdf

http://gapanalysis.nbii.gov/portal/server.pt
ftp://ftp.gap.uidaho.edu/products/handbookpdf/CompleteHandbook.pdf
ftp://ftp.gap.uidaho.edu/products/handbookpdf/CompleteHandbook.pdf
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Florida GAP

http://www.wec.ufl.edu/coop/gap/lcmapping.htm

Definition: Habitat Modeling

ÅHabitat
ïwhere and animal lives

ïthe living and non-living characteristics of a landscape 
that an animal uses

ïwhat animals need to survive and reproduce

ÅFood, water, hiding cover (prey) or ambush cover 
(predators), thermal cover (against heat or cold 
or both), and nest sites (or other special needs 
for reproduction), the minimum amounts and 
spatial arrangement of the first 5 components

Habitat Modeling

ÅExpert opinion
ÅLiterature
ÅCompilation into database
ïWhat should occur where
ïAbsences difficult to model

ÅDatabase query
ïWhat collection of vertebrates should be in what 

vegetation alliances?
ïCalculate biodiversity hotspots

ÅStewardship determination
ïWhat is not already protected?
ïConsiders management objectives of public agencies

Animal Species Distribution Models ς
Habitat Suitability Indices

ÅUS Fish and Wildlife Service

http://www.nwrc.usgs.gov/wdb/pub/hsi/hsiintro.htm


