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Top National Policy Issues

Climate change is real G000
Human activities cause climate change GoocC
The net effects will be harmful G000
We can solve the problem Poor

| am certain about this Poor

Source: Jon Krosnick, Stanford University



Key Misconceptions about Climate Change

The immediacy and scale of risk
The scale of mitigation required
Whether viable solutions exist

Whether we make effective personal and civic choices

Sources : Maibach, Roser- Renouf, Leiserowitz; Krosnick



Audience Tests

With Climate Scientists & Informal Science Institutions

Aquariums Talk about Climate Change 2009
Monterey Bay Aquarium 2009

Ocean on the Edge National Workshop
Business Conferences

Event Design Summit 2009

Exhibitor Show 2008, 2009

Society of Environmental Graphic Designers 2009
Professional Convention Management Association 2009
Exhibit Resources Keynote Event 2009

Exhibit Designers & Producers Association 2008

Green Event Summit 2008
Public Lectures

University of California, Davis 2009
Scripps Institution of Oceanography 2009
University of Redlands 2008, 2009
Redlands High School 2008



The Climate Choice

Limit + Odds = Emissions Trajectory

Limit: Where shall we draw the line on consequences?
Odds: How certain do we want to be about staying below our chosen limit?

Emissions Trajectory: The rate and depth of emissions cuts



The Climate Choice

Odds = Emissions Trajectory

Emissions Trajectory =» Options/Tradeoffs



The Cause of the Problem

Radiative forcing components
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IPCC 2007 Synthesis Report 2.4



Where We're Headed

MuLti-MoDEL AVERAGES AND SED RANGES FOR SURFACE WARMING
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IPCC 2007 Figure SPM.5



The Risks We Face

TAR (2001) Reasons For Concern Proposed AR4 (2007) Reasons For Concern
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The Risks We Face

Key impacts as a function of increasing
global average temperature change
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IPCC 2007 WGIII, Table SPM-1



The Risks We Face

IPCC 2007 WGIII, Table 4.1



Paths & Choices

-TAR stabilisation scenarios and resulting long-term equifibrivm global average temperature and
thermal expansion only* (Table 5.1}
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Key impacts as a function of increasing
global average temperature change

MuLri-MopEL AVERAGES AND AssessED RanGes FOR Surrace WARMING
1

A2 (Impacts will vary by extent of adapiation,

AlB rate of tlemperature change, and socio-economic pathway)
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Table SPM.6. Charactaristics of post-TAR stabilisation scenarios and resulting long-term equilibrium global average temperature and
the sea level nse component from thermal expansion only* {Table 5.1}
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MNotes:
a) The emission reductions to meet a particular stabilisation level reported in the mitigation studies assessed here might be underesti- e black lines link impacis, do
mated due to missing carbon cycle feedbacks (see also Topic 2.3). itries are placed so that the left
b) Atmospheric CO, concentrations were 378ppm in 2005. The best estimate of total CO,-eq concentration in 2005 for all long-lived antitative entrics for wabter scancity
GHGs is about 455ppm, while the corresponding value including the net effect of all anthropogenic farcing agents is 375ppm CO_-eq. atiy the conditions pr ’
Ranges correspond to the 157 to 857 percentile of the post-TAR scenario distribution. CO, emissions are shown so multi-gas scenarios AIFL A2 BI
can be compared with CO.-only scenarios (see Figure SPM.3). s
The best estimate of climate sensitivity is 3°C.
Note that global average temperature at equilibrium is different from expected global average temperature at the time of stabilisation of
GHG concentrations due to the inertia of the climate system. For the majority of scenanios assessed, stabilisation of GHG concentra-
tions occurs between 2100 and 2150 (see also Footnote 21).
Equilibrium sea level rise is for the contribution fram ocean tharmal expansion only and does not reach equilibrium for al least many
centurias. These values have baen estimated using relatively simpla climate modals (one low-rasolution AOGCM and several EMICs
based on the best estimate of 3°C climate sensitivity) and do not include contributions from melting ice sheets, glaciers and ice caps
Long-term thermal expansion is projected to rasult in 0.2 to 0.6m per degree Celsius of global average warming above pre-industrial.

;;‘:f‘:‘i&“'_l"";:? f"l'_ (AOGCM refers to Aimosphere-Ocean General Circulation Model and EMICs 1o Earth System Models of Intermediate Complexity.)
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Ecosystéms
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Habitat losses in USA: 62 - 100% for birds at 5 4,67 y ARS WGII, p. 245, Table 4.1
4 major coastal sites

Reconfiguration of coastlines worldwide 5. . WGII, p. 66, TS.3

Water stréss: up o 1.2 billion moré people i 5 ARS WGII, p. 66, TS.3

Major increases in vulnerability, exceeding WGII, Chpt. 19, Exec Sum, p
the adaptive capacity of many systems

Near-total deglaciation of Greenland (over 0 <. 5 - AR4 WGII, Chpt. 19, p. 789, Table 19.]
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n limnalogy of lakes; increased
salinity of insland lakes
Increased flood risk: up to 15 million more : . I, p. 66, TS.3; WGLL 5PM,
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Lost global GDP: L - 5%

40% - 7008 of species extinct i e e, i @ e ] ; 66, T5.3; Chapt. 19, p. 788,
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Reconfiguration of coastlines worldwide 4, 3. ARA I, p. 66, T5.3
Cereal production declings warldwide (onset) weiy FO B ~3 30 AR4 WGII, p. 66, TS.3

Committed to extinction: 38 - 67% frogs, 48 - 3.4 ARS WGII, p. 245, Table 4.1
i

I.
BO% mammals, 43 - 64% repliles. 49 - 72%
birds in Queensland; B5 - 90% habitat lost

Extinction: 32 - 63% alpine fora likely (200 - 909 for range 3.0-5.1° 4= 3.2° ARA WGII, p. 245, Table 4,1

300 species)

Table 19,1




Where Do We Stand?

In the Pipeline — Long Term

In the Pipeline — Decades

Today

Pre-Industrial Revolution

Sources: IPCC 2007; Hansen, et. al. 2008
Graphics © Tom Bowman 2009



Long Term

What Are the Risks?

Increasing extinctions and coral bleaching, wildfires, droughts,
storm damage along coastlines

Increasing mortality from heat waves, drought, and floods;
shifting ranges of some disease vectors

25 million climate refugees

Sources: IPCC 2007
Graphics © Tom Bowman 2009



Long Term

What Are the Risks?

9-31% of species committed to extinction,
all corals bleached

Cereal production drops in tropics, rises globally; increasing
malnutrition and burden of diarrheal, cardiorespiratory,
and infectious diseases

Up to 1.7 billion more people face water stress

Sources: IPCC 2007
Graphics © Tom Bowman 2009



Long Term

What Are the Risks?

Corals extinct, 50% of nature reserves fail at their missions,
30% of coastal wetlands lost

Primarily negative economic impacts and substantial burden on
health systems

Long-term commitment to several meters of sea level rise

Sources: IPCC 2007
Graphics © Tom Bowman 2009



Long Term

Today

What Are the Risks?

Where are the tipping points?
- Polar ice loss
- Rainforest loss
- Northern forest loss
- Monsoon collapse

- Methane hydrate release

Sources: IPCC 2007
Graphics © Tom Bowman 2009



The Climate Choice

Emissions Trajectory

Emissions Irajectory = Options + Tradeoffs

Odds




{ World War Il

Total societal commitment to a single goal

New economic and social relationships
New social norms

Universal public engagement




How Aggressive Should We Be in Response?

Decades

Peak Emissions
Year

2060 — 2090

2050 — 2080

2020 — 2060

2010 — 2030
2000 — 2020
2000 - 2015

Emissions Change
by 2050

+90 to 140%

+25 to +85%

+10 to +60%

-30 to +5%
-30 to -60%
-50 to -85%

CO2
Stabilization

660 — 790 ppm

570 — 660 ppm

485 — 570 ppm

400 — 485 ppm
400 — 440 ppm
350 — — 400 ppm

Assumes climate sensitivity is 3T
Sources: IPCC 2007
Graphics © Tom Bowman 2009



How Aggressive Should We Be in Response?

Long Term

Peak Emissions
Year

2000 - 2015

Emissions Change
by 2050

-50 to -85%

CO2
Stabilization

350 — — 400 ppm

Assumes climate sensitivity is 3T
Sources: IPCC 2007
Graphics © Tom Bowman 2009



ce: Meinshau

Odds of Exceeding 2° C

As of Year 2000
If we emit... Probability
1,437 Gt CO2 50%
1,158 Gt 33%
1,000 Gt 25%
886 Gt 20%

sen, et al, 2009

Odds

50/50
1in3
1in4
1in5
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Graph: Meinshausen, et al. 2009



The Climate Choice

Limit + Odds = Emissions Trajectory

Emissions Trajectory = Options + Tradeoffs



Conclusions

1. Ildentify key public misperceptions
We know what they are

2. Translate scientific graphic figures appropriately
Partial success — in process

3. Test translations with various audiences
Partial success — the next big effort






