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CREDENTIALS — WHO'IS THIS GUY?

Training In avian ecology.

Prior to 1990s researched mainly avian
population ecology — shorebirds and seabirds

Beginning abeut 1993 began working on effects
of climate change

Work funded by EPA, Pew, FWS, NPS, state
AgENCIES, Etc.

Noew: heading up Manemet's Climate Change
Initiative
Particulary interested in adaptation approaches




ELEMENTS OF TALK

. I'he climate is already changing in the
Northeast

. Emissions control 1s not silver bullet — we
need to adapt!

. Need to evaluate ecosystem
vulnerabilities

4. Euture challenges
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FUTURE CLIMATE CHANGE IN
MASSACHUSETTS

= Vlost recent modeling by Hayhoe et al.
2006

= Projected T, precipitation,, etc, for next few

decades, until mid-century, until 2100
Under:

= | ow emissions scenario (Bl). Doubling of
CO,

= High emissions scenarno (ALEL). Trpling of
CO,




RESULTS OF GCM/EMISSIONS
MODELING - TEMPERATURE

Projected Temperature Change (°F)
2030

\Winter:
L_ow. emissions
High emissions

SUMMmEer:
oW emissions
High emissions
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MIGRATIONIOE CLIMATE
INDEX

UCS, 2007




SNOW-DAYS UNDER' CLIMATE
CHANGE
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WOOLY ADELGID UNDER
CLIMATE CHANGE

FIGURE 8: Late-Century Range of the
Hemlock Woolly Adelgid

Habitable range:

UCS 2007




IMPACTS ANDADAPTATION

= Spent last decade thinking mainly about
likely' Impacts on ecosystems

= \\/e have fairly good idea of what IS likely
OCCUr

" Emissions reductions are vital, but not a
silver bullet

= \\/e need to adapt!




ADAPTATION QUESTIONS

= \\hich ecosystems/species/sites are more
or less vulnerable to cc?

= Ecological trajectories under climate

change?

= Roles of other stressors?
" How welllwill traditional conservation tools

Work in climate ¢

janged future?

" Hew do we avolc
llness?

cures as bad as the




MASSACHUSETTS ADAPTATION
PROJECT

LLogistics:

= Eunding source — Doris Duke grant
administered by Wildlife Conservation

Soclety

= Jimeline — 18 moenth project begun:in
April/May: 2008. Will'cenclude in
Octoker/Nevemier 2009

" Collaborative — Manomet, DEW, TTNC




CONSERVATION PLANNING -
MASSACHUSETTS

State has already developed (2005) Wildlife
Action Plan — “roadmap™ for future conservation
of wildlife and habitat

ldentifies 22 criticall habitat types and 257

animals in “greatest consenvation need”
Prienty: strategy’ — Proactive Habitat Pretection

Acknowledges that climate change Is likely to lbe
MaJjo; stressol and needs te e included




OBJECTIVES OF PROJECT

Big Picture: to ensure that future conservation planning
and iImplementation Is “Climate-Smart”

Determine how climate has changed in last century
and how it will change in the next — fine spatial scale

Map “exposure™ and risk to Impertant state resources

Quantify vulnerabilities and! likely: trajectores ofi fish
and wildlife habitats to climate change

Build a GIS tooellte support future acquisition decisions




PROGESS SO FAR —
VULNERABILITY EVALUATION

Objective to evaluate the comparative
vulnerabilities of fish and wildlife habitats

= EQCUS-group appreachi invelving state
napitat experts




WHY FOCUS GROUP
APPROACH?

= \\Ve are projecting into: the future

= Projections based on best current
knowledge about climate change and

Massachusetts habitats

> ecology
> current extents and change
> threats

= =Ownership’




FOCUS GROUP PROCESS

Habitat sub-groups formed (forests, wetlands, aguatic,
coastal)

Provided latest infermation on future climates: (2
scenarios)

ldentified Important variables that link climate change
and ecosystems (elevation, cold-adapted, etc.)

Manomet developed preliminary sketch of likely,
vulnerabilities off each habitat

SUb-groups meet to review and comment on
preliminany evaluations

Preliminany evaluations rewritten; in light of sub-group
comments

Evaluations to be submitted for final review: tor entire
panel.




HABITATS BEING EVALUATED

Trable 4. Habitat types evaluated.

Forested habitats

Spruce-fir forest

Northern hardwooed forest
Southern/central hardwoeod forest
Pitchs pine-scrub oak forest
Freshwater aguatic halbitats

Cold water Rivers and Streams
[_arge cold water lakes

Smaller cold water lakes and ponds
Coldiwater kettle ponds

\Warmjwater pends, lakesiand rivers

Connecticut and Merrimack mainstems

Freshwater wetland habitats

Emergent marsh

Shrulb swamp

Spruce-fir boreal swamp
Atlantic white cedar swamp
Riparian forest

[Hardwood swamp
\/ermnal pools

Coastal habitats
Intertidal mud/sandfiats

Saltmarsh

Dune habitats




EMISSIONS SCENARIOS

= Doubling of CO,, (LES)
" Triphng of CO; (HES)

Pre-inc
27(5]0)
doub

ustrial atmosphernic CO, was
om., Now' at 390ppm — well on way: te

[gle)




\ulnerability' scores

IHabitat likely to be eliminated entirely
Majority of habitat likely to be eliminated
Extent will be reduced but by <50%
EXxtent may not change appreciably.

cl
cl

pitat may hecome established
pitat may’ expand moderately (<50%)

pitat extent may. expand greatly.



CONFIDENCE?

Three confidence scores (modified from
IPCC):

High >70%
Medium 30-70%
06)Y)V; <210)%)
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CONFIDENCE SCORES

Vulnerability Score

6

Northern hardwoods Spruce-fir forest
Boreal swamp
Cold water rivers and streams
Cold water lakes and ponds

Medium  Atlantic white cedar  Hardwood Large cold water rivers
Shrub swamp swamp and lakes
Merrimack and
Connecticut mainstems

Low Pitch pine-scrub oak  Vernal pools




ADAPTATION OPTIONS

Table 7. Non-climate stressors currently affecting vulnerable habitats.

Habitat
Spruce-fir forest

Boreal swamp

Northern hardwood forest

Riparian forest
Small coldwater lakes and ponds

Large coldwater lakes
Coldwater rivers

Non-climate Stressors

Fire
Pest outbreaks
Fragmentation

Fire
Pest outbreaks
Fire
Pest outbreaks

Invasive species
Fragmentation

Water management/withdrawals

Adverse management practices
Non-point contaminants
Dams and culverts

Adverse management practices

Water withdrawals
Elimination of shade vegetation
Impervious surfaces




VULNERABILITY ASSESSMENT

= \/A IS essential first step in adaptation
planning

= Can be relatively rapid and “easy” (Using

existing expert knowledge)
= [Helps us to fecus on essentials

= \\/e need te apply: it threughoeut
Northeastern states

=[S siep toward management ofi reSeUIces




NEXT ESSENTIAL STEPS -
REGIONALIZATION

Regionalization Is crucial;

= \\/e need to take regional view: to optimailly
CONSEn/e resources

= \any agencies working in this field but
communication could be better

= \\/e are strengthened Iff we Wolk together
= RIght now we do not have a vehicle




NEXT ESSENTIAL STEPS —
TOOLS AND SOLUTIONS

= Enough with the poelar bears!

= \\/e already know a lot about the theory: of
adaptation

= \\hat we do not have are effective en-the-
groundi toels and selutiens

= \\/e need to develop these teols by
combining efforts and knewledge: of
Sclentists and managers




NEXT ESSENTIAL STEPS —MAN
IN'THE LANDSCAPE

We have lots of iIdeas about how cc will affect
ecosystems

Economies of many communities depend onithe
gooas and services provided: by these systems

\We have at best rudimentary. ideas about how

ce will affect flew: and guality efi geeds and
Sernvices

\We need to close the leep by meving heyonad
“PUGS N BURNIES?




