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The Greenhouse effect
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The cooling factors
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Aerosols: tiny particles of liquid or dust suspended in
Albedo: ability of a the atmosphere (most important anthropogenic agrosols RITID
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Global Mean Radiative Forcing (Wm)
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The height of a bar indicates a best estimate of the forcing, and the Aerosol
accompanying vertical line a likely range of values. Where no bar is present Indirect IPCC (2003)
the vertical line only indicates the range in best estimates with no likelihood. Effect
LEVEL OF SCIENTIFIC Very Very Very Very Very Very Very
UNDERSTANDING High Medium Medium Low low low low low low low low



Predicted Temperature Changes
CO, Doubling
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Test Models by Simulating History

Simulated annual global mean surface temperatures
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Temperature change (°C)

Future Global Predictions

Uncertainties reflect emissions scenarios and model disagreements.
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The Oceanic Wild Card




Is the ocean system stable to CO, change? Perhaps not.

Impact of Increased CO, on Ocean Circulation
North Atlantic Thermohaline Circulation Intensity, GFDL R15 climate model
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The Challenge of Regional Predictions:
“Downscaling” Global Models

a) Statistical
downscaling

b) Embedded
regional models

Charles & Timbal (2004)



Downscaled Prediction of 21st

Century Warming in California
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Downscaling Pacific Northwest Impacts

Consensus Sts
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ement of Climate Change Impacts on the Pacific NW.
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Pa C . N . W . NCOM + SeaW1FS Chlotophyll Concentration (0OC4)

49
Ocean Impacts o o
Possible Feedbacks N |
- Continental warming... o
leads to... 47 i
- Stronger summer winds... A e f
leads to... RL
. 46 v/ [
« Stronger coastal upwelling.. ? B
leads to... \’ '}} "; TR
* Nearshore cooling 45 } /4 / | 0.5 misec
. . N7/ . Surtace Height
will this... { }/« { C1=0.05m"
- Mitigate Warming? 4 \3\ )
will this... }(,
* Increase Bio-Production? / ?
— Better fisheries? 43 g )/
or.... 4%
— Anoxic Fish kills? RS i
We don’t know at present. F ot -125 -124 123 -122

Example of real-time monitoring, Kindle, 2004



Summary - What do we know?
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