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Goals for Talk

Use National Assessment as a backdrop

Present some of the challenges we faced in
describing known and speculative

What did we do?

Where are there successes and failures in
communicating what is known and what is
guessed at?
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National Assessment

Called for in Global Change Act

Multiple workshops around the US:
stakeholder involvement

National team to oversee and write National
Synthesis

Both regional and multiple sectoral analyses

Very visible national products/hundreds of
papers in reviewed literature




CLIMATE CHANGE IMPACTS ON THE UNITED STATES

Temperature Change

How to read these maps: The color scale indicates changes in
temperature in °F over a 100 year period. For example, at 0°F
there is no change; at +10°F there is a 10°F increase from the
begining to the end of the century.

Observed 20th Century

The change in the annual average tem-
perature over the 20th century has a
distinctive pattern. Most of the US has
warmed, in some areas by as much as
4°F. Only portions of the southeastern
US have experienced cooling, and this
was primarily due to the cool decades
of the 1960s and 1970s, and tempera-
tures since then have reached the high-
est levels of the century.
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Canadian Model 21st Century

Both the Canadian and Hadley model
scenarios project substantial warming
during the 21st century. The warming is
considerably greater in the Canadian
model, with most of the continental US
experiencing increases from 5 to 15°F.

| In this model, the least warming occurs

in the West and along the Atlantic and
Gulf Coasts. In the Hadley model, annu-
al temperatures are projected to

=¥ increase from 3 to 7°F, with the largest

{ warming occurring in the western half of

the country.
-




KEY FINDINGS

1. Increased warming

Assuming continued growth in world greenhouse gas emissions, the primary climate models used in this
Assessment project that temperatures in the US will rise 5-°F (3-5°C) on average in the next 100 years.

A wider range of outcomes is possible.
2. Differing regional impacts

Model Proje:ted
US Temparatlures

Climate change will vary widely across the US. Temperature increases will vary somewhat from one
region to the next. Heavy and exireme precipitation events are Bkely to become more frequent, yet some
regions will get drier. The potential impacts of climate change will also vary widely across the nation.

3. Vulnerable ecosystems

Many ecosystems are highly vulnerable to the projected rate and magnitude of cimats change. A few,
such as alpine meadows in the Rocky Mountains and some barrier islands, are likely to disappear entirely
in some areas. Others, such as forests of the Southeast, are likely to experience major spacies shifts ar
break up into a mosalc of grasslands, woodlands, and foresis. The goods and services lost through the

disappearance or fragmentation of certain ecosystems are likely to be costly or impossible to replace.

4. Widespread water concerns

Water is an issue in every region, but the nature of the vulnerabilities varies. Drought is an important con-
cerm in every region. Floods and water quakty are concerns in many regions. Snowpack changes are
especially important in the West, Pacific Northwest, and Alaska.

5. Secure food supply

At the national level, the agriculture sector is likely to be able to adapt to climate change. Overall, US
crop productivity is very likely to increase over the next few decades, but the gains will not be uniform

across the nation. Falling prices and competitive pressures are very likely to stress some farmers, while
benefiting consumers.




6. Near-term increase in forest growth

Forest productivity is likely to increase over the next several decades in some areas as frees respond o
higher carbon dioxide levels. Cver the longer term, changes in larger-scale processes such as fire,
insects, droughts, and disease will possibly decrease forest productivity. In addition, climate change is
Bkely to cause long-term shifts in forest species, such as sugar maples moving north out of the US.

7. Increased damage in coastal and permafrost areas

Climate change and the resulting rise in sea level are likely to exacerbate threals to buildings, roads,
powerlines, and other infrastructure in cimatically sensitive places. For example, infrastructure damage is
related to permafrost melting in Alaska, and to ssa-level rise and storm surge in low-lying coastal areas.

8. Adaptation determines health outcomes

A range of negative health impacts is possible from chmate change, but adaptation is likely to help protect
much of the US population. Maintaining our nation's public health and community infrastructure, from
water treatment systems to emergency shelters, will be important for minimizing the impacts of water-

borne diseases, heat stress, air pollution, extreme weather events, and diseases fransmitted by insects,
ticks, and rodents.

9. Other stresses magnified by climate change

Chmate change will very likely magnify the cumulative impacts of other stresses, such as air and water
pollution and habdat destruction due to human development patierns. For some systems, such as coral
reefs, the combined effects of cimate change and other stresses are very likely to exceed a crifical
threshold, bringing large, possibly ireversible mpacts.

10. Uncertainties remain and surprises are expected

Significant uncertainties remain in the science underlying regional cimate changes and their impacts.
Further research would improve understanding and our ability to project societal and ecosystem mpacts,
and provide the public with additional useful information about oplions for adaptation. However, it is likely
that some aspects and impacts of cimate change will be totally unanticipated as complex systems
respond to ongeing climate change in unforeseeable ways.
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ReGIioNAL OVERVIEW

T hese are both insportant conmanali-
tes and important differences o the
climaterelited issanes aml consequences
[aced around the country. For example,
waler is o ke issoe i viclually all
reglons,biit the speciiic changes and
Ampacts o the Westin the Grear Lakes.
and ihe Southeast will differ. Regional
texture is thus eritical in thinking
through how 1o best respond o the
chinging clinmite we will Taee inthe
coming decades and century.

Twenty regional workshops involving a
widhs range of researchers soed stake okl
vrs helped [dentify key fssues Tacing each
vegion and began identifying potential
adipration sirategles. This report groups
e Tinudings of these effors it lwger
regioms to offer & glimipse of the reglonal
meosaie ol consequences it e possible
due to climate change and varlability

The impacts highlighted here suggest
that it = vital that people svervwhere
stant vy learn abeut this issoe aml consid-
er it in their shore- and lomg-term deci-
o bt inlestroetuee land e ined
other planning. 1o many cases, wesearch
is e G assiess the leasibiling effee-
tveness and costs of the adaptation
strategivs identilied in the regional

oy el

Annual Average Temperature by Region

Northwest

Increasing stream temper
atures are very lkely to
further siress ndgrating
fish complicating restora
tion efforts,

Mountain West

Higher winter tempera-
tures are very Hkely to
reduce smowpack and
peak runoll and shilt the
peak to eardier in the
spring. reducing summer
runelT and complicating
water management for
Nood control, N=h mns,

Alaska

Sharp winter and springtime
LTS INCIEEsEs are very
likely i cause continued thaw
ing of permafrost forther dis-
mupding Forest eeosystems,
roads,and buildings.
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e Gauthaist
West Southwest
— Makond
et Plaine With an Increase in precipi-
Michass tationthe desert ecosys:
— Henhuasi tems native to this region
_______ prataks arst likely to decline while
shrutdands expand.
'lﬁ"\'lll' .
Average lemperature is shown far
e each region in*F. Both the signif.
; "“ icant year-to-year variability and
J the projected upward slope of
each line are cleary eviderd.
: | Temperatures ane projected to
Q‘L‘i increase more in some regions
§ A fn than in ofhers, with generally karg-
MJL‘H Y er increases projecied by the
b Canadian model scenaria than oy
e the Hadley model scenario,
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Michwest/Great Plains

Higher CO3 concentra
tions are Hkely to alfse
the effects of rising tem
peramres on forests amd
agriculture for several
decades increasing pro
ductivity.

Great Plains

Prairie potholes,
which provide impor-
tarst habitat for ducks
andd other migratory
walterfowlare likely
to dry up ln a warmer
climate.

Great Lakes

Lake levels are likely 1o
decline leading to
rediced water supply
aind more costly trans-
poitation. Shoreline
dlamage die 1o bigh
svater levels is likely to
decrease.

Southeast Guif Coast

Inundation of costul wedlands

will very likely increase,threat-

enlng fertile arcas for imarine
Tl aned migrating birds and
waterfowl.

Northern and
Mountain Regions

It is weay prostsalde that
warm wealher recee-
ational opporioities like
biikings swill exgunnd swhile
cold weather activities
like: skiirg contramct.

Northeast-

East/Midwest/South

Rising temperatures are
very likely to inerease
the heat index dramati
wally in summer, with
imypacts to health and
comfort, Warmer win-
ters are likely (o roduce
coldrelated stresses.

Appalachians

Warmer and maolster alr
will very Wkely lead to
maore intense rainfEll
everts, increasing the
protential for Mash Noods,

Southeast

Undler warmer wetter soenir-
fo= the range of seuthem
e species §s likely to
expand, Under hotter and
drler scenariosii |s Hkely
that ar southesstem loresis
will be displaced by grass-
landds and savinmas.

Southeast Atlantic Coast

Tt s very probable that rising
s levels amd storm surge will
threaten ratural ccosysiems and
Basnan coastal development amd
vechice lnllering capacity
agninsl storm impacis.

Istarnds

Mo intenss B Ning arnd
La Nifu everis are possi-
Ble andd are likely 1o cre
ate extreme Nocisation
i waler resources for
islamd citizens and the
tourists who sustadn local

ey, Islands
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CLIMATE CHANGE IMPACTS ON THE UNITED STATES

Current Ecosystems
Maps of current and
projected potential veg-
etation distribution for
the conterminous US.
Potential vegetation
means the vegetation
that would be there in
the absence of human
activity. Changes in
vegetation distribution
by the end of the 21st
century are in response
to two climate scenar-
ios, the Canadian and g
the Hadley. Output is Hadley Model
from MAPSS (Mapped :
Atmosphere-Plant-Soil
System). &

BE Tundra

" Taiga | Tundra
Conifer Forest
Northeast Mixed Forest
Tempenate Deciduous Forest
Southeast Mixed Forest
Tropical Broadlieaf Forest
Sawvannal Woodland
Shrub i Woodland
Grassland

| Arid Lands B




Challenges

Ecosystem response to multiple stresses, climate change
In a broader context

Degree to which CO, fertilization operates

Dependencies of impacts on particular CO, concentrations
Costs and effectiveness of adaptation strategies
Interaction of domestic and international effects

Linkages to other issues, especially losses of biological
diversity




Known and Speculative

e Differentiate between levels of
confidence:

— Proven to satisfaction of scientific
community

— Most scientists believe evidence warrants

— Theoretically sound, but lacking lots of
evidence

— Best guesses on part of knowledgeable
community




Known and Speculative

 Differentiate between unknown and
unknowable

— Understood in general terms, but
unknowable in specific instances

— Challenge of forecasting human decisions

— Multiple influences on future social and/or
economic condition




Known and Speculative

 How to communicate?
— Multiple simulations and model statistics
— Reasoning by analogy to history
— Mahlman’s odds
— Expert judgment




Known and Speculative

e Failures in communication
— Terms used imprecisely or inconsistently
— Too much sophistication
— Too many degrees of differentiation

— Using extremes in visual presentation to
capture range

— Caricature




Known and Speculative

e Successes In communication
— Consistently used and understood terms

— Simple enough for multiple audiences to
understand

— Participatory development
— Analogy to every-day decision making




