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flux scheme for the dry CBL

L. An EDMF a-pproach to the vertical transport of TKE
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Model domain: -
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resolution 20m

Surface fluxes
heat:
(0.03,0.06,0.09,0.12) Km/
humidity:
2.5x10> m/s
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PART 1

Combined TKE-EDMF scheme
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EDMF concept :
(Siebesma and Teixeira, 2000)
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Mass-flux term: Eddy-diffusivity term:
M = pow, Unknown: o, w,, @ , €
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« surface layer more realistic
e neutral profile in the well-mixed layer
e larger entrainment leads to better inversion height

6 and ¢, vertical profiles after 6 hours

Cons * inversion layer too sharp compared to LES
« g; not sufficiently well mixed
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Good behavior in time, after initial spin-up effects
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* 1D model does not resolve TKE profile sufficiently well,
underestimating TKE close to the inversion

« Improvements are needed: mass-flux tfransport of TKE
(or some other transport terms... wait for part 2)
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Lateral entrainment parameterizations comparison
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» Good agreement between LES-diagnosed and parameterized ¢ values
~*» Small differences between various parameterizations
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e All ¢ parameterizations can simulate CBL very well
 Changing parameters qa,, a, and a5 indicates the robustness of each approach

» ¢ based on TKE has some advantages over the other parameterizations
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Can we extend TKE based ¢ parameterization to the shallow convection ?

.. preliminary results
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Three ways of diagnosing ¢ based on LES results:
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wnwwsws  HOW these parameterizations actually perform?
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D trans 1" and "ED trans 2": TKE transport based on ED parameterizati




Equations and parameterizations:
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Updraft-environment decomposition
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KE transport = EDterm + MF term

1-0)

o I 2
awe+1awp:a(_Kae)+3 2awu[l_(O'

.




National Aeronautics and QfeQ Q O

S Verification wit S
Jet Propulsion Laboratory

California Institute of Technology

Pasadena, California

What is an optimal updraft fraction?
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Minimum difference between

Simplified 1D TKE simulations the MF term and the LES

(most terms prescribed based on LES) transport
e updraft fraction 0.13

e 97% of LES trans. resolved
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Evaluation
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Conclusions
1. Dry CBL can be simulated very well using the proposed
integrated TKE-EDMF scheme.

2. TKE based ¢ parameterization can be potentially extended to
shallow convection.

3. The new MF TKE transport term improves simulations of TKE
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