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What Drives Climate Change?

lce-Ooean Coupling Hydrosphere:

Rivers & Lakes

Changes in the Atmosphere: Changes in the
Composition, Circulation Hydrological Cycle
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Cryosphere:
Sea lee, lce Sheets, Glaciers

Changes in the Ocean:
Circulation, Sea Level, Biogeochemistry

Changes infon the Land Surface:
Orography, Land Use, Vegetation, Ecosystems



http://www.grida.no/climate/ipcc_tar/wg1/fig1-1.htm

The Energy Balance

The terrestrial system is in
equilibrium. The equilibrium
temperature is around 15C at the
ground level. If we eliminate the
greenhouse gases the equilibrium
temperature would have been -18C.
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Graph of annual-mean absorbed solar radiation, OLR and net radiation
averaged a latitude circles
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Energy Balance of the Atmosphere
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Energy balance

=R, +LP+3SH - AF,

SH RS
R, +LP+3H ~ AF,
Sfc

LP is the heating of the atmosphere by latent heat release due to condensation. Ea is a dry
Energy- it does not include the energy content in water vapor. SH is sensible heat from the
surface and Fa is the transport by the atmospheric circulation.
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Note that net radiation cools atmosphere, and is balanced by heating
from latent heat release and sensible heat flux (except in the poles), and
atmospheric transports. Note that the equator-to-pole gradient in
atmospheric heating is set up primarily by latent heat release;the
atmosphere then transports heat from tropics to polar regions

From Atmospheric circulation Ill, Berkeley University.






