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Fig. 1 Model domains (domain 1 and domain 2)
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Fig. 3 The forecasted ice mixing ratio at 300 hPa for t=25 h(a), t=26 h (¢) and t=27 h (e)
and the infrared images of GMS for (b) 01:00Z, (d) 02:00Z and (f) 03:00Z 24 May, 1998
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Fig.4 The geopotential height and temperature (a) forecasted at =24 h (corresponding to
00:00Z 24 May, 1998), (b) output from SCSMEX for 00:00Z 24 May 1998; wind field and wind
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Fig. 8 The simulated trajectory from t=15 h to t=36 h of the air parcel passing through
the MCS A for t=24 h projected (a) at the X-Y plane and (b) at the Y-Z plane
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Fig. 9 The simulated trajectory from t=15 h to t=36 h of the air parcel passing through
the MCS B for r=24 h projected (a) at the X-Y plane and (b) at the Y-Z plane
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NUMERICAL SIMULATION STUDY ON MCS OF A
HEAVY RAINFALL PROCESS IN SOUTH CHINA

Chen Min
(Institute of Urban Meteorology , CMA, Beijing 100089; School of Physics, Peking University, Beijing 100871)
Zheng Yongguang Wang Hongqging Tao Zuyu

(School of Physics, Peking University, Beijing 100871)
Abstract

A heavy rain process occurred in South China on 23 May 1998 was a typical case during the intensified obser-
vation period of HUAMEX. Satellite images revealed that two types of MCSs caused the precipitation, Type A
was generated on the Mei-yu front, and Type B was generated in the prefrontal region. Using the PSU/NCAR
MMS5 model, a 36-hour numerical simulation of this case was conducted initiating at 00:00Z 23 May 1998. It was
verified that the amount and area of precipitation, cloud distribution and the configurations of synoptic systems
matched quite well with observations. The model also reproduced the process of cold front moving southward and
MCSs occurring both on the front and in the warm area simultaneously.

Features of the two types of MCSs" structure associated with Mei-yu front were investigated. Both of them
have some common characteristics of MCS, There are meso low and high centers located to the bottom and top of
MCS respectively. Correspondingly, wind fields converged at the low level, while diverged at the top of MCS. Ad-
ditionally, both of them have warm core structures. However, their difference was also distinct. Type A was trig-
gered by the cold front, and the prevailing lifted southeastly flow was its main provider of water vapor and unstable
energy. Type B was a deep convective system occurring in the warm area ahead of the front, which was triggered
by meso-vortex. Consequently, Type B was suggested to be more baroclinic than type A. Using trajectory tech-
niques, three dimensional flow structures of the MCSs were revealed. It shows considerable acceleration presence
in the inflow in the low troposphere and the anti-cyclonic outflow in the top of both MCS, which proving the exist-
ence of the meso high and outward pressure gradient force locating on the top of MCSs. And the air stream origina-
ting from the cold area was identified to penetrate the front and move upward into Type A.

Key words: MCS, Heavy rainfall, Numerical simulation.



