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Weisman et al. 2008

Systematic positive precipitation bias associated with deep convection in many
models operated with explicit convection
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Materials and Methods
- } </ Advanced Regional Prediction System
Ly s (ARPS)
T o Non-hydrostatic mesoscale model (Xue et al. 2000,
ﬂ:%'@:; 2001), developed at CAPS

resolution of 9 km and 3 km. Smallest model domain
covers Belgium and boundary and initial conditions are
derived from ECMWF operational analysis (0.25°
resolution). Vertically compressed grid with 50 levels.

fﬁ % » Double one-way nested grid with successive grid

» No convection parameterization used in smallest
domain, Kain-Fritsch convection parameterization in
larger domain

*1.5-order TKE turbulence scheme

 Land surface processes parameterized following
Noilhan and Planton (1989)
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Materials and Methods

Two composites (of 15 cases each):

stratiform: ExpH, ExpGSR,,.; and

EXpGSRstratcons
convective: ExpH, ExpHSR and
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Results: Cloud optical thickness °ce

(stratiform composite) °

Verification against CM-SAF SEVIRI COT

__Frequency distribution, of optical thickneag stratiform composite
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Results: Cloud optical thickness 000

0000

(convective composite) soos

Verification against CM-SAF SEVIRI COT: example 7th May 2006 case (1200 UTC) :.
/1 AP S T I AT —

Observed:  ‘wi. ExpH
3.2 2.6
EXpGSRstrat EXpGSRstratcons
3.2 3.1
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Results: Cloud optical thickness °ce

(convective composite) °
Verification against CM-SAF SEVIRI COT

_Fraquency distribution of optical thickness convective compogite
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Results: Cloud optical thickness 000

0000

(convective composite) s
Verification against CM-SAF SEVIRI COT: example 30th May 2006 case (1400 UTC) | 29
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Results: Surface precipitation oc:
(stratiform composite)

Verification against RMI rain gauge — radar merged surface precipitation (SAL)
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Results: Surface precipitation (stratiform 0000

composite): examples (17 May 2007) | ::
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Results: Surface precipitation (stratiform 0000

composite): examples (03 August 2006) E:'
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Results: Surface precipitation °co

(convective composite) °
Verification against RMI rain gauge — radar merged surface precipitation (SAL)
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Results: Surface precipitation (convective | eess

000
composite): examples (22 June 2008) oo
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Results: Surface precipitation (convective | eess

composite): examples (27 006) ee
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Conclusions

 Inclusion of graupel leads to significant improvement of the cloud
optical thickness distribution and the mean transmission through
the clouds during stratiform events.



Conclusions

» Surface precipitation in stratiform events is negatively influenced
by more realistic size distribution assumptions, unless a method is
applied to conserve water mass.



Conclusions

* More realistic rain and snow size distributions during convective
events have no impact on cloud optical thickness. There are too
much very thick and very thin clouds.



Conclusions

» Surface precipitation during convective events is not affected
much by rain and snow size distribution assumptions. Most
significant effect is found in supercell-cases. Conserving water
mass improves the surface precipitation characteristics
considerably.



