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EDMF parameterization

Precipitating
updraft

Stratiform

€ cloudiness ™~

¢ Moist upd.rafjts (too shallow .
7 r precipitation) e
T _ Dry updraft :

- - : (does not reach LCL) } e - SN

Downdrafts

|
=)
Gtz
(€ g

A

First-order moments:
P =acpe + Y _ aip;

Second-order moments (e.g. turbulent fluxes):
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EDMF model — key ideas

Convective updrafts: dp: S¥
= e — ©; I
« Steady state surface-forced Oz i — i) + w;
laterally-entraining plumes 1 Ow? )
/ _— . . :
+ Stochastic entrainment rate 5 Oz ab; be,w,
» Surface properties represent tail : B > q
of assumed normal distribution RRi(z) = / pS; (1 —f)dz
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Convective downdrafts:

S7
« Steady state plumes !
«  Driven by evaporation of rain €i = €i(Ws, Wan)
. . Wdn
Turbulence in the environment:
S— Jdp f
Wolle = K22 K = I\/the.
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Large scale (stratiform) cloudiness:

+ Statistical scheme with assumed normal distribution of moist conserved variables

» Second order moments consistent with the EDMF model




EDMF parameterization

Advantages of the new parameterization:
« All parameterized processes based on consistent assumptions

« Coexistence of different types of convection in the same vertical
column of the model

* No need for convective trigger functions and explicit CAPE/CIN
closures

Development and validation:

* Idealized experiments in the single-column-model (SCM)
framework and comparison with LESs/CRMs (e.g. GEWEX-GCSS
cases)

« Impacts of parameterization in fully 3D models

« Statistical comparison against observational data(work in
progress)




Comparison of the EDMF against LES

LBA case:
« Diurnal cycle of continental convection

« Dry boundary layer = non-precipitating moist convection =
shallow precipitating = deep convection
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Role of the EDMF in GCMs

US Navy Global Environmental Model (NAVGEM)
« EDMF implemented in operational NAVGEM in 2013

« Significant improvement of thermodynamic state of the atmosphere and

circulation
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