Lecture 8- Idealized model of the “greenhouse effect” 

Key concepts: emission temperature; greenhouse effect
Definitions
Emission temperature 
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   (8.1)  
It is the temperature required for a Stefan-Boltzman radiator to balance the solar energy input. In (8.1), 
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 is the planetary albedo, 
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is the solar constant and 
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is the Stefan-Boltzman constant.
The greenhouse effect. 
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 It is the difference between the Stefan-Bolztman radiation emitted upward by the surface and the radiation emitted upward at the top-of-the atmosphere. It is expressed in 
[image: image6.wmf]2

-

Wm

 and measures a trapping of upward radiation. Observations show (i) 
[image: image7.wmf]2

150

-

»

Wm

G

 (ii) 
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 is strongly correlated with water vapour distribution. 

Idealized models predicting the globally averaged surface temperature Ts

“Moon model” equation:       
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“Blanket model” equations: 
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