Distribution Modeling
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A rose by any other name...

Ecological niche modeling
Element distribution modeling
Predictive range mapping
Habitat suitability modeling
Climate envelope modeling



A rose by any other name...

e Ecological niche modeling
 Element distribution modeling
e Predictive range mapping

e Habitat suitability modeling

* Climate envelope modeling

THE GOAL: capture species-environment
relationships that characterize where the species
can occur on the landscape



Methods for modeling species responses to
climate change

e Forecasting distribution responses
Correlative models:

e Phenomenological

e Relate current distributions to
environmental variables

Mechanistic models:

e Use explicit relationships between
environmental variables and
organismal performance

e Estimated independently of
species current distribution



Methods for modeling species responses to

climate change
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How can correlative distribution models
contribute to a vulnerability assessment?

— - Mapped covariates - — Sample at locations —» Probability densities

\Tﬁ mparaturs

1 Pracipitation

Current species - environment relationships are
projected onto forecasted climate scenarios



How can distribution models contribute
to a vulnerability assessment?

Exposure can be assessed in a quantitative and
spatially explicit manner



How can distribution models contribute
to a vulnerability assessment?
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Exposure can be assessed in a quantitative and
spatially explicit manner



Issues to consider

* |n many cases we
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realized niche of a
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Categories of correlative distribution
modeling
 Deductive

— Typically based on expert knowledge
— ldentify key habitat/environmental requirements

and map them GAP F%ﬁ%iﬂ USGS GAP

ANALYSIS
— N atio na | GAP p rog ram Keeping Common Species Common

PROGRAM




Categories of correlative distribution
modeling

e Deductive
— Typically based on expert knowledge
— ldentify key habitat/environmental requirements

and map them GAP F%ﬁ%iﬂ USGS GAP

ANALYSIS
— N atio na | GAP p rog ram Keeping Common Species Common

PROGRAM

* Inductive
— Requires knowledge of species occurrence data

— Uses an algorithm to identify species-environment
relationship



electing a tool for correlative
modeling
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IVI re: [ sp outi ‘ i oli , evolution and
a a a n O I S I S a n C e conservation science. T increasing clectronic access rast s currence rds in
Se crbaria, yel > guidance on how best to use this i ation in the
ontext of : acl - modelling distributions. To meet this need, we ¢ ared 16

of the world, creating the m
only data to fit models,

have been developed recently or have rarely been applied to modelling
include ma learning methods and community models, both of which h
make them 3 arly well suited to noi sparse information,
only data were eflecti tributions for many
outperformed more established methods. The
of data fr seums and herbaria, especially
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