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Outline

¢ Quick summary of climate change
mechanisms and climate projections

— Focus on glebal terrestrial changes

¢ Ecologicall ramifications of these
Changes

o Chiallenges) oK FrEseUrce! manademeEnt
aNdl CONSERVatIORNIN adapPLingl to
climaterchanee
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Carbon Dioxide Variations
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Carbon Dioxide Variations

P
o
o

400

The Industrial Revolution Has
390F Caused A Dramatic Rise in C'.‘I.‘l2 |
300} o~

1000 1200 1400 1600 1800 20
Year (AD)

(%)
n
o

lce Age
Cycles

M
O
o

(o
S
CO, Concentration (ppmv)

400 300 200 100
Thousands of Years Ago

Globalwarmingart.com



Radiative Forcing Components of Global Warming
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Modern Economy = Global Warming

¢ Industrialization required fossil fuel,
still depends upon it

¢ No current alternatives te satisty
demand

¢ [he glebal econompy. Is the engine; off
climate; change
= GErEWLN OIfGRE = GIFEWENR O OEHER W/6

CanNges! ik ENEray. ProduUction or
CORSUMPLIGH




= Actual emissions: CDIAC
= = 450ppm stabilizations,
— — ©B650ppm stabilization
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—&— Actual emissions: CDIAC
—O— Actual emissions: EIA
= = 450ppm stabilization
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Holocene Temperature Variations

End of Last
Glacial

Thousands of Years BP
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Magnitude of response Time taken to reach
equilibrium
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4.5

3.5
-Polar ecosystems increasingly damaged
-Increased coral reef bleaching
-Amphibian extinctions on mountains
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= 15% of global ecosystems transformed (biome changes)
20-80% loss of Amazon rainforest

[
i

~40-50% loss of endemic plants in S. Africa, Namibla
Maljor (~50%) loss of rainforest habitat in Queensiand
Coral reefs bleached

~10-15% of species committed to extinction

Loss of 8% freshwater fish habitat in N. America
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Ecological Responses

» Change, globally, react locally

¢ TWo guestions need answers

—\Whiat will-happen te the climate in a
dIVERI FECIon?
— Hoew: WillFSpECIES respond?
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This climate has
disappeared

20t C

This climate is
novel

@©
Y
S
(O
nd
o
=
AN
Qo
O
0
| -
©
>
)
—
®
£
@)

Climate variable 1 (e.g. Temp)




S
=
(©
nd
o
%
(Q\
Qo
O
O
—
©
>
()
-
©
1=
@)

Vanished
climate

Novel
climate

20th C
21t C Stability??7

Species persist
but community
does not

Species persist
and interact (for
first time?)
Species goes
extinct locally
(or globally if
endemic)

Climate variable 1 (e.g. Temp)




Local Change

Global change =4° C Global change ~2° C

Standardized difference of climate by 2100 from
current (2000) climate at each point

21st Cent = 20th Cent. 21st Cent very
different
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Local Change

Difference of 20th century climate from any 21st
century climate within 500 km.

Hot colors are likely to be climates that have
disappeared from the region.
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Shifting the Conservation Paradigm

¢ Due to climate change, some basic
assumptions underlying conservation
practice and management are; no
longer tenable
—\Whiat are they:?
= H oW GEES) CONSERAtIoN RaVe torchanee?




History Is...nhistory

¢ Climate change violates conservation's
key. assumption: that by controlling
threats in a speciesr historical range,
the species can recover and persist
Where it used to live

— Underlies virtually: allf conservation; and
FECONVERY, dCHIONS

—GlepalfchangerwiliSoerpermanent,
continueUs and veyend local comntrol

—HistoricalirangerwiliNoserreleVanceras
climate envelopermoeVeSs




You never step In
the same river twice

¢ In adaptive management, cycles of
planning-action-monitoring-planning
are assumed: to converge on a best
solution

—\When climate changes each decade,
FESPORSES] o) VoUF manadementt actions
will-noet converge

—Communitiess WillFstart torchiange
faStErR thamrWercanplearn teNmanade
CREm BV EXPERIMENL

= ECOSY/Stem ianacemeni:#




Issue # 1

¢ Predictions of species’ future ranges based
on modeling will become fiundamental to
conservation planning




Climate Envelope Example:
Sagebrush

Shift of range (defined by climate & soils)
into Canada even under mild warming by
2100

AJ Hansen et al. 2001



Issue #

¢ Predictions ofi species” future ranges based
on modeling will become fundamentall to
conservation planning
— WHhHichi species? Rare, common, alien pests?
— Plants easier than animals. Criticall FesoUrCES;
—\What time horzon? Moeving target
— N fUture equilibritmiier > 100 Vears
—VodelsTneed development

¢ Institttionalized, funcded collaborations
that helprmanagers: by Predlcing
pPredictions Withr cCOonfEERCE Estimates




Issue #

¢ How to manage lands to maximize
Species” survival as ecosystems
change

— ook south and dewn, north and up

— Plants willtmeve, animals will feliow
¢ Mlanaging or ecosystems, SErVICES in place
¢ Mlanaging SPECIES MUSH DECOME dYRaImIc

— RedUce; other stresses (€.d. cCatches,
e tor ENNENCE FESIIIEREE P CURFEREN,
FESIAENT SPECIES




Issue # 3

¢ Determining how, and when, to
undertake assisted colonization

— Riate off change too fiast for mamny.
SPECIes to keep upr with' climate space




2006 arborday.org hardiness zones
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Issue # 3

¢ Determining if, when, and how: to
undertake assisted colonization

— Riate off change too fiast for mamny.
Species to keep up with climate space

— Rigte off change fiavers deneralists,
WEEdS oVver Iselated! specialists (T&E)

HOW IMEnY, SPECIES) at ORCE? SOONEN OF
aLEN?

PO record olirdelibErateNntrodtictions
JRintended CoONSEdUERNCES 0ff SUCEESS




Issue # 4

¢ Conflicts between desires ofi people
VS. needs off wild species will escalate
— Slow: climate; disasters (SW: drought)

and abrupt crises likely te become more
[requent: and Severe

— Dealing With Impacts; tor peEople;
adriculturerwill~dominate fitinding

— REelFaming the ISSUe Rt termis off Atiman
WellFBeIng
» RaChel Eairson Elfiect




“rolrj ‘ar~ will pecorrne
Increz iriefy corrirmor), rijc
claz)] witH €llrrlzit2 orghars
— recovar@olanrindy
SPESEICatEgory ?

—%ﬂ trie offle)fy
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Issue # 6

¢ Fulll awareness of the impacts of
climate chamnge can lead to despair

— Negative emoetions are nermall When
reality: thwarts our plans

— Peeple andl agencies; need to) ioeus on
reasenable; actions that will-make; a
difference

— ClFrent gealsiasstimer a stable’ climaite
that s already, gone




Issue # 7

¢ [he challenge to leadership:

Developing achievable and
Inspiational geals that Incorporate
rapld, fundamental change in the
RattiralFWord
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