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Source:
• Borrowed heavily from this NCEP document.
• http://www.mmm.ucar.edu/wrf/users/tutorial/200807/WRF_Physics_ 

Dudhia.pdf 



Outline
• Overview
• Turbulence & diffusion
• Radiation (longwave & shortwave)
• Surface schemes (fluxes, land surface models: 

LSMs, SST)
• Planetary boundary layer (PBL fluxes, vertical 

diffusion)
• Cumulus parameterization (heat & moisture 

tendencies; surface precipitation)
• Microphysics in clouds (heat & moisture 

tendencies; rates; other surface precipitation)
• Interactions between physics parameterizations
• Summary











Longwave radiation



Shortwave radiation



Interval between radiation 
calculations

















































Summary
• A ‘physics parameterization’ is an approximation of a 

process.
• They are often not of direct interest to a forecaster. 

(primary exception: precipitation)
• Process parameterized to obtain with ‘sufficient 

accuracy’ the impact of that process upon a primary 
variable. (e.g. how radiation affects primary variable T)

• Various approximations (schemes) exist for the same 
physical process. Different schemes have different 
advantages/disadvantages: speed, accuracy in certain 
situations, storage space, etc.

• Generally speaking, the physics parameterizations are 
more accurate in the regional model than the global 
model. (partly due to better resolution)
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