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Potential external sources of climate change
Human

Greenhouse gasses

Carbon dioxide

Methane

Nitrous oxide

Ozone

Chloroflourocarbons
Aerosols

Radiative effects (the flow of radiant energy)

Microphysics effects (how clouds form and how they work)
Land use /land cover changes

Changes in albedo

Changes in water vapor

Changes in vegetative influence / participation in energy and mass flows

Natural
Astronomical radiation forcing

Solar variations
Volcanoes



PARTS PER MILLION

Atmospheric CO, at Mauna Loa Observatory
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Atmospheric Methane: Resumption of its Rise???
Methane is 23 times more potent as a greenhouse gas than CO2
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The Planetary Radiation Budget
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Anthropogenic

Natural

Global

Radiative Forcing Components

RF Terms RF values (W m?) |Spatial scale| LOSU
1 % L
' |
: . 1.66[1.43 10 1.83) Giobal High
Long-lived | :
greenhouse gases . | 0.48 [0.43 10 0.53]
: ns 0.1610.14 10 0.18] Gilobal High
| |
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History of
Atmospheric

Forcings

Hansen et al, 2005.
Earth's energy
imbalance: Confirmation
and implications.
Science, 308, 1431.
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A Global Climate Forcings
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Solar Output During the Satellite Era

Through late December 2008

Composite Total Solar Irradiance (Frohlich and Lean)
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MODIS 20070121



