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How it is done in COSMO-operational ?

Cloud cover +  Liquid Water Content +   Effective Radius
Radiation 
scheme

If RH<100% , SGS stratus

From
RH

f(T)
0.005*QVsat,g*(1-fice)

a1+a2qc

Cloud cover +  Liquid Water Content +   Effective Radius
Radiation 
scheme

If RH<100% , SGS cumulus

Using cloud 
depth from 

Shallow Conv. 
scheme

CLC _CON∝TOP _ CON−BAS _ CON 

f(T)

0.005*QVsat,g*(1-fice)

a1+a2qc

Cloud cover +  Liquid Water Content +   Effective Radius
Radiation 
scheme

If RH=100%

=1 Computed a1+a2qc

for “typical clouds”



How it is done in COSMO-”cloudrad” ?
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If RH<100% , SGS stratus

From
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depth from 

Shallow Conv. 
scheme

const / as above

CLC _CON∝TOP _ CON−BAS _ CON 

f(T)
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Cloud cover +  Liquid Water Content +   Effective Radius
Radiation 
scheme

If RH=100%

=1 Computed

const or
Segal-Khain using Wef 

and Tegen/CAMS!



Sensitivity of T2M in 7-day experiment with COSMO-DE

Ulrich Blahak, COSMO General Meeting 2016, Offenbach, 5.9.2016

Is this efective radius important?
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Mean efective radius

Due to rain formation:

qc  and Nd are highly dispersive but Re is not! Better get qc from Re

From Segal-Khain 
using CAMS/ART !

In cloud core below rain formation level and before significant mixing occurs:

Better calculation

The mean ef. radius is slightly smaller:
and deviates with height from the core value due to mixing:



In case of rain …
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LWC for shallow convection (SGS)

In cloud core:

Cloud mean:



LWC for shallow convection (SGS)

In COSMO Shallow-Convection scheme, an ascending parcel with entrainment rate “entr_sc”
approximates an ensemble of shallow Cu in the grid-box.

During the ascend, the parcel saturates and produces LWCsc which is not used further

in the model

The parametrization (*) was obtained for a real ensemble of shallow cumulus with detailed
description of mixing. 
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Below rain formation level, due to mixing, the mean LWC deviates from  stronger (with Z) : 

(*)

Do they agree ?
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