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I Energy balance at the top of the atmosphere

Solar energy in: 340 Wm>
Solar energy out: - 100 Wm-2

Infrared energy out: - 239 Wm™
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Energy balance at the surface

Solar energy in: 161 Wm~
Energy flow out:
latent heat -84 Wm2
sensible heat -20 Wm™2
thermal radiation -57 Wm?2 +

Total: 161 Wm?
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Phase changes: water in the atmosphere

Vapour

Liquid

When saturated at given temperature:
= FEquilibrium pressure

Increasing temperature: increasing saturation pressure
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Effect phase change on energy balance

. Latent heat
Heating effect Energy released

-

Latent heat
Energy absorbed
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Cooling effect
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Clouds and Climate

Cooling

Clouds scatter light

Warming

Clouds absorb heat

Evaporation cools
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Condensation warms



The radiation balance: a status quo?

Higher temperatures = more water vapour -2 more clouds ?
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The cloud questions

How much light reaches the earth?

How much is reflected into space?

How much heat leaves the earth?

How much water condenses or evaporates?

How much water precipitates?
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