
,PSDFW�RI�VL]H�GLVWULEXWLRQ�
DVVXPSWLRQV�RQ�VXUIDFH�SUHFLSLWDWLRQ�

DQG�VWRUP�G\QDPLFV�GXULQJ�D�ORZ�
WRSSHG�VXSHUFHOO�FDVH

K. Van Weverberg (1)

N.P.M. van Lipzig (1), L. Delobbe (2)

(1) Physical and Regional Geography Research Group, 
K.U.Leuven, Belgium

(2) Royal Meteorological Institute, Belgium



0RWLYDWLRQ

• Contrasting findings in literature on the influence of the size distribution 
characteristics of the largest precipitating ice species in bulk one-moment schemes 
on thermodynamics and surface rain.
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• Influence of other precipitation species rarely investigated 

• Recently big influence found of the moisture advection on surface precipitation in 
models with explicit convection (Skamarock and Weisman 2009) 



$GYDQFHG�5HJLRQDO�3UHGLFWLRQ�6\VWHP�
�$536�
Non-hydrostatic mesoscale model (Xue et al. 2000, 
2001), developed at CAPS

• Double one-way nested grid with successive grid 
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.

• 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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Lin et al. (1983) one moment bulk 
microphysics scheme
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0DWHULDOV�DQG�0HWKRGV��PLFURSK\VLFV�
VHQVLWLYLW\�H[SHULPHQWV
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,QDFFXUDFLHV�LQ�WKH�ILQLWH�
GLIIHUHQFLQJ�RI�WKH�
PRLVWXUH�DGYHFWLRQ

1HJDWLYH�PL[LQJ�UDWLRV�QHDU�
VWURQJ�JUDGLHQWV

6HW�WR�]HUR�WR�KDYH�SK\VLFDO�
FDOFXODWLRQV�LQ�
PLFURSK\VLFV
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5HVXOWV��LQIOXHQFH�RI�QHJDWLYH�PL[LQJ�
UDWLRV��DVVRFLDWHG�ZLWK�ILQLWH�GLIIHUFLQJ�LQ�
DGYHFWLRQ�VFKHPH
([SHULPHQW��,Q�HDFK�JULG�ER[�DQG�DW�HDFK�WLPH�VWHS��

DUWLILFLDOO\�DGGHG�ZDWHU�RI�DOO�K\GURPHWHRUV�VXEWUDFWHG�IURP�ZDWHU�
YDSRXU�VRXUFH�WR�NHHS�WKH�PDVV�EDODQFH
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• 'LIIHUHQFHV�DVVRFLDWHG�ZLWK�JUDXSHO�± KDLO�IRXQG�LQ�OLWHUDWXUH�
SUREDEO\�PDLQO\�DVVRFLDWHG�ZLWK�GLIIHUHQW�HQYLURQPHQWDO�
DWPRVSKHULF�FRQGLWLRQV
• 9HUWLFDO�ZLQG�VKHDU�DQG�VWRUP�GHSWK�LPSRUWDQW�WR�H[SODLQ�WKRVH
GLIIHUHQFHV
• *UDXSHO�QHJDWLYHO\�LQIOXHQFHV�SUHFLSLDWLRQ�HIILFLHQF\��EXW�
SRVLWLYHO\�LQIOXHQFHV�WKHUPRG\QDPLF�FRQGLWLRQV��OHDGLQJ�WR�
FRQWUDVWLQJ�HIIHFWV�RQ�VXUIDFH�SUHFLSLWDWLRQ
• 6QRZ�VL]H�GLVWULEXWLRQV�KDYH�OLWWOH�LQIOXHQFH��UDLQ�VL]H�GLVWULEXWLRQ�
PRVW�VLJQLILFDQWO\�DIIHFW�GRPDLQ�DYHUDJH�VXUIDFH�SUHFLSWLDWLRQ�E\�
DOWHULQJ�FROG�SRRO�VL]H�
• 9HU\�VLJQILFDQW�HIIHFW�DPRXQW�RI�DUWLILFLDO�ZDWHU�DGGHG�WR�WKH
PRGHO��6XUIDFH�SUHFLSWLDWLRQ�LV�VWURQJO\�LPSURYHG�ZKHQ�IRUFLQJ�WKH�
PRGHO�WR�FRQVHUYH�ZDWHU�PDVV�
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