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e Physics of the greenhouse effect

* Observed changes in greenhouse gases and other
forcing agents

» Observed changes in climate
* Climate models

e Predictions of future climate and impacts
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The Natural Greenhouse Effect: clear sky
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Clouds also have a greenhouse effect
Kiehl and Trenberth 1997
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Carbon dioxide: up 37%

Carbon Dioxide Levels Over The Last 60,000
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Ice sheets and solar
forcing
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Methane: up 150%
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Physics of the greenhouse effect

Observed changes in greenhouse gases and other
forcing agents

Observed changes in climate
Climate models

Predictions of future climate and impacts

Variations of the Earth’s surface
temperature

Global Mean Temperature over Land & Ocean
Preliminary. New NOAA Surface Temperatures

Anomaly (°C) relative to 1961-90
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“We know the
surface
temperature of
the Earth is
warming...

We do not know
how much our
climate will
change in the
future...”

June 11, 2001

- President Bush,

The South
Cascade glacier
retreated
dramatically in
the 20th*century
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Sphmx Glac:er Glaciers at Mt Rainier
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Declining April 1 snowpack, 1950-1997 m
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longer-term view
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e Physics of the greenhouse effect

* Observed changes in greenhouse gases and other
forcing agents

» Observed changes in climate
e Climate models

« Predictions of future climate and impacts
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The global climate of the 21st century
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Post-stabilisation temperature evolution
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Figure 13: Sea Level Rise Commitment
Thermal expansion and land ice melt
after an initial 1% increase in CO2 for 70 years
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NORTHWEST IMPACTS
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* Snow
e Summer water supply - ag, fish, hydro,...
¢ Coastal problems

* Forest changes
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¢ Human influence on global climate is growing

e Range of future effects: unprecedented rate of
change poses challenges

* Some additional change already locked in: but
decisions now could stabilize climate post-2040




