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CABI integrates biodiversity data with spatial information,

such as climate and topography, to understand changing
patterns of biodiversity
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How can we use climate model outputs to project the future
potential distributions for species of management concern?

Where are the areas of the most stable projected future
climate for conservation targets? Where are areas of future
‘climate turnover’ to novel climatic conditions?

What is the relationship between ‘baseline’ climate, recent
climate trends, and climate model future projections?

How are populations distributed in ‘climate space’? Which
populations are the most vulnerable to climate change, and
which may be best adapted to future climates?

HOW CAN THIS INFORMATION BE USED TO IMPLEMENT

CLIMATE CHANGE ADAPATION STRATEGIES TODAY?
Examples from range shift modeling and climate space
trend analysis



Natural history specimen collections offer a spatial
biodiversity dataset that reference “baseline”

conditions from which to measure change
? "{iu* - » .

Global Biodiversity Information Facility (GBIF) -
Georeferenced specimen data for the lower 48

Accessed July 17, 2011 Y ‘g



Data and Tools for Predicting Ecological Impacts
of Climate Change

1) Biogeographic data sampling species distributions

2) Distribution (Niche) modeling algorithms

3) Current climate surfaces characterizing
environmental space

4) Many climate model outputs

5) Climate model outputs under alternative emissions

scenarios
6) Methods to downscale coarse resolution global
output to produce higher resolution future

climate surfaces



Spatial Climate Datasets - Observations
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Spatial Climate Datasets - Observations

2 "CLIMATE

Il! E-‘
¥ W g » .

HOM?

B Current climate
B Method: Parameter-elevation
Regressions on Independent

Slopes Model (Daly et al 2002)

B Yearly: 1895-Present

B Variables: Precipitation, Max
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Global climate models can be downscaled to current
climate surfaces (such as PRISM) to generate future
spatial climate data for ecological impacts analysis

Courtesy Phil Duffy, Climate Central
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Climate Change and the Future of California’s Endemic
Flora

Scott R. Loarie'*, Benjamin E. Carter®*”, Katharine Hayhoe?, Sean McMahon', Richard Moe®,

Knight?, David D. Ackerly™® Extinction risk from climate change

Global (‘hmgr B:n!ng}‘ Q006) 12, 2272-2281. doy: Iﬂ'.”"a";. 1365-2486 200601256 .x Chris D. M’I Alison c.ml Hm E Emn: Michel huml
’ ’ . | ]
Linda J. Beaumont®, Yvonne C. Collingham”, Barend F. N. Erasmus”,

.y . . Marinez Ferreira de Siqueira’, Alan Grainger’, Lee Hannah',
The ablllty. of climate envelope Enode}s to pl:edlct the Lesey Hughes*, Brian Huntiey, AlbetS. van Jaarsveid”
effect of climate change on species distributions Guy F. Midgley'', Lera Miles™, Miguel A. Ortega-Huerta™,
A. Townsend Peterson’ ', Oliver L. Phillips ™ & Stephen E. Willlams
ROBERT J. HIIMANS* and CATHERINE H. GRAHAM1 .
*Museum of Vertebrate Zoology, University of Califormia, 3101 Valley Life Sciences Building, Berkeley, CA 94720, USA, Fmre wqecums for mxmn
tDemartment of Ecoloev and Evoliution, Stonv Brook Universitv, 636 Life Saence Buildine, Stony Brook, NY 11794, USA 'a -
. sy : .. unas under global climate
Potential Changes in Suitable Habitat for 134 Tree Species g
in the Northeastern United States change scenarios
A. Townsend Peterson, Miguel A. Ortega-Huertat, Jeremy Bartie
Louis Iverson, Anantha Prasad, and Stephen Matthews Victor Sanchez-Corderos, Jorge Soberon!|, Robert H. Buddemeler
Global Change Biology 2007) 13, 1368-1385, doi: 10.1111/}.1365-2486.2007.01357 x vid R. B. Stockwell

Where will species go? Incorporating new advances
in climate modelling into projections of
SpeCiES diStl‘ibutiOI‘lS Global Change Biology (2005) 11, 1504-1513, doi: 10.1111/11365-2486.2005.001000. x

LINDA J. BEAUMONTS A . piTvant, micn, Validation of species—climate impact models under

Ecology, 90(3), 2009, pp. 588-597 climate change
© 2009 by the Ecological Society of A

MIGUEL B. ARAUJO*t, RICHARD G. PEARSON"*{, WILFRIED THUILLERS and
MARKUS ERHARD*

Projected climate-induced faunal changc in the Western Hemisphcrc

L] L] ﬁ L1
JOSHUA J. LAWLER.I'? SARAH L. SHAFER.” DENIS WHITE." Peter KAREIVA.Y FDWIN P. NlAl.*RER.5
ANDREW R. BLAuSTEIN.' AND PATRICK J. BARTLEIN®



Sources of uncertainty in predicting ecological
impacts of climate change

1) Biogeographic data sampling species distributions
2) Distribution modeling algorithms

3) Current ‘climate surfaces’ characterizing
environmental space

4) Variation in climate model output

5) Downscaling coarse resolution global output to
generate higher resolution future climate surfaces

6) Uncertainty in extent of future greenhouse gas
emissions



Global Warming Projections
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Comprehensive global climate models' are the only tools that
account for the complex set of processes which will determine
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”ﬁ Library of Downscaled Climate Projections
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Globally downscaled climate projections
for assessing the conservation impacts of
climate change
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CCSM3 Tave July 2037 B1

“Deltas”

Change factors

Interpolate deltas to 10km2 spatial resolution a
baseline climatology, i.e. Worldclim (Hijmans et
al 2005)
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Simple downscaling for monthly Tave, precip
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EcoClim.org

Spatial chmate data for ecological forecasting
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Decadal variation
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Mean monthly temperature January

GCM variation
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Monthly variation
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Historical factors

o Fundamental
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Biotic interactions
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Canada Lynx Distribution

i

Canada Lynx Occurence Points . Canada Lynx Modeled Current Distribution
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Canada Lynx Distribution
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Canada Lynx Distribution

Modeled Current and A2 2010 .~ Modeled Current and B1 2010




Canada Lynx Distribution
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Projected impacts climate change impacts on
Canada lynx: management implications
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Black Bear

Black-tailed Prairie Dog Background

Cougar/Puma/Mountain In 1997, the Colorado Division of Wildlife undertook what was to become one of North
ion america’s most high-profile carnivore reintroductions to date. The goal of DOW’s lynx
reintroduction program was to establish a self-sustaining lynx population within
Colorado, where biologists felt quality lynx habitat still existed, The observations and
lessons from this program - the latest in a long line of successful DOW reintroductions -
may be helpful in planning future carnivore reintroductions such as wolverines in
Colorado and elsewhere.
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Which areas will remain suitable in the future?

8




Which Linkages designed for current distribution of

Canada Lynx will be useful under future climates?
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* species occurence

- modeled summer distribution .
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- modeled current distribution | - modeled current distribution
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Elk Modeled Future Distributions
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Elk Modeled Future Distributions




Elk Modeled Future Distributions
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Modeled Winter Ranges:
Bighorn Sheep, Mule Deer, Elk, and Moose
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vioaeled Winter Ranges:

Bigchorn Sheen. Mule Deer. Elk. and Moose

| Yellowstone to Yukon 3 | Yellowstone to Yukon
" | Greater Yellowstone Ecoregion | | Greater Yellowstone Ecoregion |




vioaeled Winter Ranges:

Bichorn Sheen. Mule Deer. Elk. and Moose
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Sage Grouse

Recent Climate Space Trends
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