Lecture 11- Physics behind the single layer model (Part II)
Key concept: Emission level 
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Where does most of the terrestrial radiation reaching Space come from?

Starting from lecture’s 10 equation for the upward radiation emitted by the Earth, as seen from Space,
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we consider two limits:

Optically thin (transparent) atmosphere, 
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The radiation is emitted by the surface and reaches Space without having been significantly absorbed within the atmosphere. This is the special case depicted in the “Moon” model. 

Optically thick (opaque) atmosphere,
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Detailed calculations in the special case of an isothermal atmosphere with uniformly mixed greenhouse gas show that the levels which make the largest contribution to (11.2) are those satisfying 
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.  Identifying the height of these levels with the emission level introduced in lecture 9, we obtain an expression for 
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in which 
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 is the scale over which density decreases by a factor 1/e. For an atmospheric optical depth of 2 this yields 
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. Layers below this height do not contribute to 
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because the radiation they emit is absorbed as it propagates upward (lot of absorption at low levels where air density is high). Layers above
[image: image13.wmf]E

Z

 do not emit much because they contain very few air molecules (air density decreases with height). The bulk of the upward radiation reaching Space thus originates at a height close to
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. This is precisely what we have assumed in the “Blanket” model: the surface made no contribution to
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, the latter being entirely attributed to radiation emitted by the absorbing layer at
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. The “Blanket” model is thus relevant to an opaque atmosphere.
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