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Temperature Inversions  



Phase Diagram for H2O 

[From Pierrehumbert, 2010] 



Phase Diagram for H2O 

[From McElroy, 2002] 
Relative humidity = water vapour content of air

water vapour capacity of air



Moist Convection 



Convection and Clouds!

[Bony et al. 2006]!



Subsidence Inversion!

typically  
2 km altitude 

[courtesy, D. Jacob]!



Impact of Convection on the Temperature Profile!

[From McElroy, 2002] 



Impact of H2O, CO2, and O3 on the Temperature Profile!

[From Hartmann, 1994] 

Calculations assumed a lapse rate of 6.5 K/km 



Vertical Profile of Temperature  
Mean values for 30oN, March!
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Surface heating!
Latent heat release!

Radiative!
Cooling! - 6.5 K km-1!

2 K km-1!

- 3 K km-1!
Radiative!
Cooling !

Radiative heating:!
O3 + h  O2 + O!
O + O2 + M  O3+M!

heat!

[courtesy, D. Jacob]!



Potential Temperature!

[From Pierrehumbert, 2010] 



Potential Temperature!

[From http://www.ecmwf.int/research/era/ERA-40_Atlas/docs/index.html] 


