The long term outlook: 2000-3000AD

If -- in the next 200-300yrs or so-- we reduce CO, emissions to a small
constant rate (<10% of today’s emission), the climate will eventually
equilibrate. How long will it take to reach the new equilibrium?

CO,concentration, temperature, and sea level
continue to rise long after emissions are reduced
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Clouds and Climate
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‘ High (thin) Clouds Warm ‘ ‘ Low (thick) Clouds Cool ‘

In today’ s climate, the net effect of clouds is to cool
the planet (albedo affect wins over greenhouse effect)



Clouds and Climate
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What happens when you double atmos CO,?

» With no feedbacks: increase temp by 1.2°C

» With all feedbacks (mainly water vapor) except
clouds: increase by +1.9°C +/- 0.15°C

» With all feedbacks (incl. clouds): +3.2°C +/- 0.7°C

Clouds are a major positive feedback (ie, clouds cool less
than today when CQO, is doubled), but amplitude is uncertain.

More of these .... ...and/or...

. less of these.

Clouds are the major source of the differences between models (i.e., for the
uncertainty in the projections of the climate response to increasing CO2).

In 100 years, the atmospheric CO, will reach 500-1000
ppm, which was last experienced during the EOCENE
(55 to 36 million years ago)
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The Eocene climate was warm, even at high latitudes:

-palm trees flourished in Wyoming and Antarctica was a pine forest
-crocodiles lived in the Arctic

-deep ocean temperature was 55°F (today it is ~35°F)

-sea level was at least 300 feet higher than today
* Climate models with mid-range climate sensitivity simulate an
Eocene that is much too cold compared to the fossil records




The Expected Distribution of Climate Sensitivity
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Roe and Baker (2007) provide a simple theory for estimating the
expected distribution of model responses due to model uncertainty.

Implication of the fossils: true response is ~1.7x IPCC mean.

Jte in the 21t



in the 21t Century

rs will be much, n




