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Envirenmental space

21
+  Observed species occurrence record

(1) ctual distribution (upper panes)/ Occupied niche (ower panel)

Potentil distribution (upper panels)/ Fundamental iche ower panel)

O Species distribution model fitted to observed occurrence records




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 rule sets derived with genetic algorithms p/pa
OM-GARP

* 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 p/c/b

community data




Concerns with Species of Interest:
Garlic Mustard

e Ecological threat to an
endangered species

* Wide range of potential
distribution

* |nvades healthy, intact
forest ecosystems
without a disturbance



Current modeling approaches are global in nature

( need local/regional approaches for effective management)
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Climatically modelled range and long-term probability zones for invasion in North America.

(Welk et. al. 2002)



Study Area
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Predictor Variables
(MaxEnt)

Infestation Susceptibility:

f (soll type, elevation, slope aspect, slope gradient)



Model Results

MaxEnt
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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

Sensitivity vs. 1 - Specificity for Alliaria_petiolata
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Training data (ALIC =0.925) =
Testdata (ALIC =0.897) =
Fandom Prediction (ALIC =0.5) =

Training Data
AUC =0.925

Test Data
AUC =0.897

Random
AUC =0.5



Maxent BRTINR Bioclim Diva GIS
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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.Ssaga-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/

WorldClim - Global Climate Data

http://www.worldclim.org/ - Interpolated global climate surfaces

Time Periods

Current conditions (interpolations of observed data,
representative of 1950-2000)

Future conditions (downscaled 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 sg 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

Species Distribution Modeling

Facility

Guide © Online Resources © Training © Search

ICS

Training
Species Distribution Modeling > Training

AMNH Training Workshop: Species Distribution Modeling

COURSE DATES: March 29 - April 2, 2010

ty Informat

The American Museumn of Matural Histary's
Center for Biodiversity and Conservation runs a
week-long workshop on Species Distribution
Modeling.

Applications are now being accepted for the
training workshop Species Distribution
Modeling, to be held at the American Museum
of Matural History's Southwestern Research
Station, &Arizona,
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Models that predict species' potential
distributions by combining observed ococurrence
------ - B rccords with digital data layvers of
A e environmental variables have great potential
for application across a range of
biogeographical analyses, Applications include
guiding field surveys to detect unknown populations, projecting potential impacts of climate
change, predicting species’ invasions, supporting reserve planning, and investigating niche
evolution, The workshop focuses on the theoretical and practical aspects of this approach
(sometimes termed 'ecological niche' or 'hioclimate envelope’ modeling) and is designed for
students, researchers and practbtioners of conservation biology, Using a mixture of lectures,
hands-on computer lab applications, discussions, and case studies, participants will learm to:

The Southwestern Research Station, Arizona.

= Cbtain and process data necessary for species distribution modeling;
e REun distribution models using a variety of approaches;

s alidate and interpret model results;

« Apply these techniques to a range of applications.
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