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(Shaded is the area with simulated radar echo 30 dBz)
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Fig. 3 The simulated radar echo (black dash line, interval; 10 dBz), wind and equivalent potential temperature (black solid,

interval; 3 K) (a), the stream and relative humidity (purple solid, interval 5%) (b) on the cross-section along AA” in Fig. 2
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(The wide solid represents the boundary of front and
tropopause, the thin solid represents the stream line,

J is the center of jet stream)
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THE FRONT-RELATED VERTICAL CIRCULATION OCCURRING IN THE PRE-FLOODING
SEASON IN SOUTH CHINA AND ITS INTERACTION WITH MCS

Chen Min' Tao Zuyu® Zheng Yongguang® Wang Hongqing®

1 Institute o f Urban Meteorology ,CMA , Beijing 100089
2 School o f Physics , Peking University ,Beijing 100871

Abstract

Based on the results of the numerical simulation for a heavy rainfall case occurring on May 23, 1998
during the IOP period of HUAMEX, the relation of front-related vertical circulation with convection was
investigated. In addition to the convection trigger mechanism provided by cold front, there is a possible in-
teraction between cold front and MCS. In case convection occurs on front, the structure of vertical circula-
tion on the cross section of front may change significantly. In stead of sliding upward along the slant front,
the warm and wet stream in the MCS in front of the cold front ascents to the upper air directly. However,
in case that there are MCSs occurring on both sides of the cold front simultaneously, there are stream
coming from the rear of the cold front and penetrate it. The trajectory of the air mass from the convection
also reveals the phenomena. These results reveal that the front is not an exact ‘material” surface as its def-
inition. Actually, it is just an interface in atmosphere with significantly different temperature and moisture
attributions. In the pre-flooding season in South China, the temperature difference is not so obvious as
that of common sense, which could be regarded as a reason of the existence of the penetrating upstream of
front. MCS should be able to affect the vertical stream structure of cold front due to its similar scale with
that of front on cross-front direction.

Key words: Cold front, Numerical simulation, MCS.



