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Background
● Basic wp2 equation contains a pressure term. This full pressure term can be 

split in two:  a “pressure transport” term and a “pressure scrambling” term:

● One of these pressure terms (pressure transport) is commonly neglected in 
parameterizations, despite sometimes being significant in LES budgets.

Figure: wp2 budgets 
from SAM LES for two 
cases.  The blue line is 
pressure transport.



Proposed parameterization

Lumley 1978 proposal:  we expect this term to be large 
when 3rd- and 4th-order vertical velocity moments are large 
(cumulus)

Downgradient eddy diffusion term:  we expect this term to 
be large when gradients are large (stratocumulus)

where C_{wp2_lum} and nu_1 are tunable parameters and 

Combining the “Lumley term” with the eddy diffusion term, in d(<w’p’>)/dz we 
make the replacement



Results in SCM cases
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Results in SCM cases

– Total pressure transport
– Lumley term
– Downgradient term



CAM results (new)



CAM DYCOMS region



Thank you!
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