
Stephen H. Schneider*
Melvin and Joan Lane Professor for Interdisciplinary 

Environmental Studies,
Professor, Department of Biology

Senior Fellow,  Woods Institute for the Environment
Stanford University

Climate Change Policy– Expecting the 
“Unimaginable Surprises” and Actions to 

Consider 
Climate Change, Natural Resources and Coastal Management  
A workshop on the Coastal Ecosystems of CA, OR, and WA 

Friday, January 30, 2009
10:00AM-10:30AM

*[Website for more info: climatechange.net.]



Is the Science “Settled”?



Is The Science “Settled”?
-Well-established components

-Competing Explanations

-Speculative components



Is The Science “Settled”?
-Well-established components

-Competing Explanations

-Speculative components



Is The Science “Settled”?
-Well-established components

-Competing Explanations

-Speculative components



CO2

CH4

N2O

10,000 Years



Global Warming is Happening NOW:

“Warming of the climate system is unequivocal, 
as is now evident from observations of increases 
in global average air and ocean temperatures, 
widespread melting of snow and ice, and rising 
global mean sea level (see Figure SPM-3). {3.2, 
4.2, 5.5}.”

IPCC, Summary for Policymakers, Contribution of 
Working Group I to the Fourth Assessment Report, 

February, 2007
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Falsifies global warming??



NASA

After Schaer et al., 2004

Switzerland Summer T, 1860-2003

Extreme Events: Heat



IPCC, 2007

Extreme Events: Heat





Governor of California: 
80% reduction in emissions 
by 2050



Motivating Issues For A 
Sustainability Agenda For 

California on Climate 
Change



Extreme Events: Heat
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Projected 2050-2100 Return Period (in Years) of Current 100-Year Return Level
3-Day Mean Tmax

Less frequent Less frequent

More frequentMore frequent



Late Snowmelt Years Early Snowmelt Years

Extreme Events: Wildfires

Fewer, smaller fires More, larger fires

Westerling



Percentage Remaining, Relative to 1961-1990

UCS

Diminishing Sierra Snowpack



Increase in Wildfires

Source of data : Westerling and Bryant, “Climate change and wildfire in and 
around California: Fire modeling and loss modeling” (2006), 

www.climatechange.ca.gov
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Our Changing Climate: Assessing the Risks to California (2006),

www.climatechange.ca.gov.  Source: Air Resources Board, 2000

Hotter Days Lead to More Smog

Extreme Events: Air Pollution
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Ocean Acidification

Ocean & Seasonal 
Variation

Annual Global 
Average



Article 2 of the UN Framework Convention on Climate Change 
(UNFCCC) states that: “The ultimate objective of this 
Convention and any related legal instruments that the 
Conference of the Parties may adopt is to achieve, in 
accordance with the relevant provisions of the Convention, 
stabilization of greenhouse gas concentrations in the 
atmosphere at a level that would prevent dangerous 
anthropogenic interference with the climate system”. The 
Framework Convention on Climate Change further suggests 
that “Such a level should be achieved within a time frame
sufficient 

• to allow ecosystems to adapt naturally to climate change, 
• to ensure that food production is not threatened and 
• to enable economic development to proceed in a 
sustainable manner.”
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Vulnerability (potential for harm)

Function of:

• Exposure

• Sensitivity

• Adaptation capacity

Vulnerability
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Vulnerability (potential for harm)

Function of:

• Exposure (Climate Dynamics)

• Sensitivity (Mix, Natural and Social Issues)

• Adaptation capacity (Largely Social 

Issues—Except for Ecosystems)

Vulnerability



Preventing DAI: Dangerous 
Anthropogenic Interference

IPCC Approved Outline: 
Key Vulnerabilities Chapter

Key Impacts &Vulnerabilities
Mitigation & Adaptation Strategies
Avoiding Irreversibilities 
Priorities for Research



Key Vulnerabilities (Criteria)

• Magnitude

• Timing

• Irreversibility

• Adaptation potential

• Distribution

• Likelihood

• “Importance”



No single metric can adequately 
capture the diversity of key 
vulnerabilities, nor determine their 
ranking.
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Mitigation

Adaptation



-Adaptation to unavoidable climate changes

-Mitigation of changes that are too difficult to 
adapt to

Adaptation and Mitigation are 
Complements, not Trade-offs!
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Cascade of Uncertainties

Top Down 



Not just top down—linear cascade

but bottom up: regional, sectoral and groups’
vulnerability analysis mapped to top down 
analyses

Need New 
Paradigm:
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Characterization of Climate 
Problem:
*Potential For Significant Risks
*Deep Uncertainties
*Normative Judgments
*”Optimal” Solutions Tenuous
****************************

”Risk/Management Framework



Risk Management Requires PDFs



Climate UncertaintyClimate Uncertainty



Climate UncertaintyClimate Uncertainty

0

0.01

0.02

0.03

0.04

0 1 2 3 4 5

Temperature Change above 2000 (oC)

D
en

si
ty



Climate UncertaintyClimate Uncertainty

0

0.01

0.02

0.03

0.04

0 1 2 3 4 5

Temperature Change above 2000 (oC)

D
en

si
ty

Temperature 
probability density 
function for 2100 
based on PDF for 
climate sensitivity

Most sensible decision paradigm?: Risk-management.



The role of the scientific community
#1: Provide climate change scenarios

The IPCC’s Special Report on Emissions Scenarios (SRES) - 2000
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CO2 tripling by 2100, then 
more >2100

CO2 doubling,
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Source: IPCC, WG 1, AR4, 2007
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Uncertainty
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Uncertainty

Calculating The Range of Warming
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Source: IPCC, WG 1, AR4, 2007
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Uncertainty

Climate System 
UncertaintyCombined range of uncertainty



The great “greenhouse gamble”…

Source: MIT Joint Program on the Science and Policy of Climate Change

<1°C (4.1%; 1 in 24 odds)

1 to 1.5°C (11.4%; 1 in 9 odds)

1.5 to 2°C (20.6%; 1 in 5 odds)

2 to 2.5°C (22.5%; 1 in 4 odds)

2.5 to 3°C (16.8%; 1 in 6 odds)

3 to 4°C (16.2%; 1 in 6 odds)

4 to 5°C (4.6%; 1 in 22 odds)

>5°C (3.8%; 1 in 26 odds)
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Moulins



Source: Roger Braithwaite,
University of Manchester (UK)





Greenland Ice Melt, 1992 vs. 2002









In Illulissat, Greenland, 2008





















Graphic:
http://www.washingtonpost.com/wp-dyn/content/article/2008/03/18/AR2008031802903.html

Thinner and Newer
A cool Arctic winter has brought sea ice back to broad expanses 
that melted clear during last summer's unusual warmth. However, 
the amount of thick "perennial ice" has declined sharply across the 
Arctic, and climate experts say that global warming is the cause.



Indigenous Leaders 
deliver strong 
messages to the Arctic 
Council:

“The politics of the 
Arctic are no longer the 
politics of the people, 
but they are the politics 
of oil.”





The “Real” Cause of Global Warming





The “Real” Cause of Global Warming

Victims As 
Villains







Questions???

Comments??


