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IS The Science “Settled” ?

-Well-established components
-Competing Explanations

-Speculative components
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Figure I 4. Atmospheric concentrations of carkbon dicsxids, methans and nitrouas oocids over
the last 10000 yvear=s (larnme pansls) and since 17530 (insst pane =), Measorements are shown
from ice core & (=2ymbol= with different oolours for different studies) and atmosphe ric zamples
ilinezi. The comesponding radiative forcings are shown on the right hand axes of the largs
panels. ['WiGET Figure SPR-11]




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 | to the Fourth Assessment Report,
February, 2007
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Figure L 1. Changes in global mean Emperatare, sea kvel, and snow cover area. Panel (&)
shows global me an temperatures as anmual values (open circles) and a smoothed curve (black
lime ) with uncertainty in the smoothed curve shown by the yellow shaded area. Panel (b
shows global me an sea level from tide gauge data (circk ) and recent saellits measuremernits
imed lire). Panel (o) show s A pcil Morthem Hemisphere snow cover areasach yvear (circks)
with smoothad values (black line ). [WiGI Figure SPM-3]
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Figure L 1. Changes in global mean Emperatare, sea kvel, and snow cover area. Panel (&)
shows global me an temperatures as anmual values (open circles) and a smoothed curve (black
lime ) with uncertainty in the smoothed curve shown by the yellow shaded area. Panel (b
shows global me an sea level from tide gauge data (circk ) and recent saellits measuremernits
imed lire). Panel (o) show s A pcil Morthem Hemisphere snow cover areasach yvear (circks)
with smoothad values (black line ). [WiGI Figure SPM-3]
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Figure L 1. Changes in global mean Emperatare, sea kvel, and snow cover area. Panel (&)
shows global me an temperatures as anmual values (open circles) and a smoothed curve (black
lime ) with uncertainty in the smoothed curve shown by the yellow shaded area. Panel (b
shows global me an sea level from tide gauge data (circk ) and recent saellits measuremernits
imed lire). Panel (o) show s A pcil Morthem Hemisphere snow cover areasach yvear (circks)
with smoothad values (black line ). [WiGI Figure SPM-3]
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Figure L 1. Changes in global mean Emperatare, sea kvel, and snow cover area. Panel (&)
shows global me an temperatures as anmual values (open circles) and a smoothed curve (black
lime ) with uncertainty in the smoothed curve shown by the yellow shaded area. Panel (b
shows global me an sea level from tide gauge data (circk ) and recent saellits measuremernits
imed lire). Panel (o) show s A pcil Morthem Hemisphere snow cover areasach yvear (circks)
with smoothad values (black line ). [WiGI Figure SPM-3]



Global Land-Ocean Temperature Index
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Global Land-Ocean Temperature Index
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Extreme Events: Heat
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Extreme Events: Heat
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Governor of California:
80% reduction iIn emissions
by 2050



Motivating Issues For A
Susgtainability Agenda For
California on Climate
Change



Extreme Events: Heat

Projected 2050-2100 Return Period (in Years) of Current 100-Year Return Level

2050-2100 SRES B1 BCSD

3-Day Mean Tmax

Less frequent

More frequent

2050-2100 SRES A2 BCSD

Less frequent
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40
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More frequent
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Diminishing Sierra Snowpack

Percentage Remaining, Relative to 1961-1990

2020-2049 2070-2099
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Extreme Events: Air Pollution

Hotter Days Lead to More Smog
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Our Changing Climate: Assessing the Risks to California (2006),

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




Wine Grape Quality

Temperature Impacts

Optimal
(mid)

Optimal
(low)

Marginal

Wine Country (Sonoma, Napa Counties)
Cool Coastal (Mendocino, Monterey Counties)
Northern Central Valley (San Joaquin, Sacramento Counties)




Decreasing Wine Grape Quality

Temperature Impacts

Optimal § Impaired | Marginal
(mid)

Optimal § Optimal | Optimal
(low) (mid-high) | (mid-high)

Marginal § Impaired | Impaired

Wine Country (Sonoma, Napa Counties)
Cool Coastal (Mendocino, Monterey Counties)
Northern Central Valley (San Joaquin, Sacramento Counties)




Decreasing Wine Grape Quality

Temperature Impacts

Optimal
(mid)

Optimal
(low)

Marginal

Impaired

Optimal
(mid-high)

Impaired

Wine Country (Sonoma, Napa Counties)

Cool Coastal (Mendocino, Monterey Counties)

Marginal § Impared
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(mid-high) | (high)
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Northern Central Valley (San Joaquin, Sacramento Counties)

Impaired

Impaired

Impaired




Ocean Acidification

HadOCC model: decrease in surface ocean pH 1860-2100
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Hadley Centre for Climate Prediction and Research



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

e to allow ecosystems to adapt naturally to climate change,
e t0 ensure that food production is not threatened and

e {0 enable economic development to proceed in a
sustainable manner.”



Vulnerability

Vulnerability (potential for harm)

Function of:
e EXposure
e Sensitivity

 Adaptation capacity



Vulnerability

Vulnerability (potential for harm)

Function of:
« Exposure (Climate Dynamics)

o Sensitivity (Mix, Natural and Social Issues)

 Adaptation capacity (Largely Social

Issues—Except for Ecosystems)



IPCC Approved Outline:
Key Vulnerabilities Chapter

Preventing DAI. Dangerous

Anthropogenic Interference
Key Impacts &Vulnerabilities
Mitigation & Adaptation Strategies

Avoilding Irreversiblilities
Priorities for Research



Key Vulnerabilities (Criteria)

« Magnitude

e Timing
 |rreversibility

e Adaptation potential
 Distribution
 Likelihood

e “Importance”



No single metric can adequately

capture the diversity of key
vulnerabilities, nor determine their

ranking.



Global surface warming (°C)
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Adaptation and Mitigation are
Complements, not Trade-offs!



Adaptation and Mitigation are
Complements, not Trade-offs!

Adaptation to unavoidable climate changes



Adaptation and Mitigation are
Complements, not Trade-offs!

Adaptation to unavoidable climate changes

Mitigation of changes that are too difficult to
adapt to



Top = Down =»
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emission carboncycle ., global climate ,  regional range of
scenarios - response ' sensitivity ' climate possible
change Impacts
scenarios

Cascade of Uncertainties



NEED NEW
PARADIGM:

Not just top down—Ilinear cascade




NEED NEW
PARADIGM:

Not just top down—Ilinear cascade

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



Characterization of Climate

Problem:

*Potential For Significant Risks
*Deep Uncertainties
*Normative Judgments
*Optimal” Solutions Tenuous
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=" Risk/Management Framework









Climate Uncertainty
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Climate Uncertainty
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Most sensible decision paradigm?: Risk-management.



The role of the scientific community
#1: Provide climate change scenarios
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The IPCC’s Spemal Report on Emissions Scenarlos (SRES) 2000




We can Choose our Emissions Future
(Intergovernmental Panel on Climate Change Emission

Scenarios)
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Just fossil fuel emissions shown in graphic.



Calculating The Range of Warming

Global surface warming (°C)
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Calculating The Range of Warming Climate System
Uncertainty

L i ; i ) .
60— e -
— @Y
O 80 T Gmmmareeter -
~ — Mith conlury
g 40 - . -
£ Emljsmns
g 307 Scenario =
8 204 Uncertainty -
=
a 10 -
E 0.0 — -
O | :
e SR R
I - - - D@ << <
1200 2000 2100

Year

Source: IPCC, WG 1, AR4, 2007



Global surface warming (°C)
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The great “greenhouse gamble”...

<1°C (4.1%; 1 in 24 odds)
1to 1.5°C (11.4%; 1in 9 odds)
1.5t0 2°C (20.6%; 1in 5 odds)
2t0 2.5°C (22.5%; 1in 4 odds)
2.5t0 3°C (16.8%; 1in 6 odds)

3to4°C (16.2%; 1in 6 odds)
4t05°C (4.6%; 1in 22 odds)

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



Little
adaptive
capacity

<1°C (4.1%; 1 in 24 odds)
1to 1.5°C (11.4%; 1in 9 odds)
1.5t0 2°C (20.6%; 1in 5 odds)
210 2.5°C (22.5%; 1in 4 odds)

2.51t0 3°C (16.8%; 1in 6 odds)
3to4°C (16.2%; 1in 6 odds)
4t05°C (4.6%; 1in 22 odds)

Source: MIT Joint Program on the Science and Policy of Climate Change
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Source: Roger Braithwaite,
University of Manchester (UK)







Greenland Ice Melt, 1992 vs. 2002
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In Illulissat, Greenland, 2008
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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.
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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 oll.”




“PASSAGE 2" DON SIMON 2006



The “Real” Cause of Global Warming







The “Real” Cause of Global Warming

Victims As
Villains



The Joy of Tech..

by NMitrozac & Snaggy

THE BAD NEWS IS THE
ICE CAP IS MELTING
AND IT'S GOING TO BE
ALMOST IMPOSSIBLE
TO CATCH SEALS.

THE GOOD NEWS IS IF
WE KEEP MOVING SOUTH,
THERE’S TONS OF FAT
AMNIMALS CALLED
“HUMANS" WHO CAN'T
RUN VERY FAST.

joyoftech.com

©2007 Geek Culture
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Questions???

Comments??



