Lecture 9- Greenhouse effect challenged: Radiative-convective equilibrium
                                                                                                    Key concept: Lapse-rate
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Definitions
Lapse-rate  
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It is expressed in K/km and measures how rapidly temperature decreases with height (hence the negative sign in the definition to make 
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a positive quantity). The globally averaged value for the atmosphere is 
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Emission level 
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: the height satisfying 
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 in which 
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is the emission temperature introduced in lecture 8.  
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 is about 5km in the atmosphere.

Surface enthalpy flux 
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: It is expressed in 
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 and measures the thermodynamic imbalance between the surface (usually wet and warm) and the air above it (usually cold and dry). It is an important cooling process for the surface, in addition to (upward) Stefan-Boltzman radiation –see figure below.
Convection: the re-organization of air parcels in the vertical as a result of gravitational instability. An air parcel displaced adiabatically upward will cool through expansion since pressure decreases with height. If the lapse-rate is too strong, the surrounding air at that pressure level will be colder and thus denser than the parcel, and the parcel will keep rising. Strong lapse-rate temperature profiles (as is the temperature profile predicted from radiative considerations only) are thus unstable. 
Convection in the single-layer model
Simply impose that convection sets the lapse-rate,
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