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Atmosphere Ocean General Circulation Models

Tl

AOGCMs

hree dimensional models (latitude, longitude, and

altitude) that couple the atmosphere and oceans

23 AOGCMs used in AR4
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Components of the Climate Change Process

Direct and indirect changes in
climate change drivers <

Natural Influences
(e.g.. solar processes,
earth orbil, volcanoes)

(e.g., greenhouse gases, aerosols,
cloud microphysics, and solar irradlance)

J\

Non-initial-
radiative
effects

Human Activities

(e.g., fossil fusl! buming,
industrial processes,
land use)

Radiative forcing

4

Climate Perturbation and Response

Biogeochemical
feedback
processes

{(e.qg., global and regional temperatures
and precipitation, vegetation, extreme
weather events)




The World in Global Climate Models

Mid-1970s Mid-1980s
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Figures for Slides 8 through 13 from the IPCC Fourth
Assessment Report, “Physical Science Basis™




How accurate are the models?




June 1991 — Mt. Pinatubo erupted in the
Phillippines

Millions of tons of SO, were spewed into the
stratosphere where they stayed for several years.

Sulfate aerosols formed that reflected more
sunlight than normal
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Temperature anomalies (°C)

Simulated annual global mean surface temperatures
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What is the greatest uncertainty for
modeling climate change in the future?

How we humans will behave in the future?

To take this into account, the I[PCC uses several
scenarios
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Atmespheric CO, (uatm)
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Global average sea level rise (m)
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Figures for Slides 22 through 28 from the IPCC Fourth
Assessment Report, “Physical Science Basis™




