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Fig.1 Conceptuad synoptic plot for MCSat 18:00 U TC 4 July 2003
(The thick solid line represents the meiyu front. The thick dashed line delineates the
position of MCS and shaded areas are® ¢ > 344 K at 850 hPa. Arrows are velodities

greater than 40 m/ sat 200 hPa and barbs winds exceeding 12 m/ s at 850 hPa.

The wlid line is the 5880 gpm contour of the geopotentid height at 500 hPa,

and dot lines are the vorticity contours (210 %s ) at 500 hPa)
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DIAGNOSTIC ANALYSIS AND NUMERICAL SIMULATION OF A MESOSCAL E
TORRENTIAL RAIN SYSTEM IN THE HUAIHE VALL EY DURING
THE RAINY SEASON IN 2003

Wang Huan' Ni Yungi?

1 Department of Atmospheric Sciences, Nanjing University, Nanjing 210093
2 Chinese Academy of Meteorological Sciences, Bejing 100081

Abstract

A messcae torrential rain was observed in the Huahe River valley from 4 to 5 July in 2003 that induced
the flooding of the Huaihe River. The rainfal process was caused by a mesoscale convective syssem (MCS) and
a vortex asociated with its development. Inorder to study their mechanism of evolution, the diagnostic analys's
of the rainfal process was performed, and the fine meshed WRF mesoscale numerical model employed for the
dmulation anadyss. The dmulation results show that the rainfall and the geness and development of the
menscale system are well described. The anadyses demonstrate that the precipitation in the early stage was
brought about by an eastward moving and developing MCS, and in the later stage by a mesoscade vortex deve-
oped on the vortex-shear line. Meantime, the subtropical high laid sgnificantly west and north of norma , and
stayed there for a long time of period, causng the rain belt maintained over the Huaihe River valey. The
strengthening of the upper-level convergence center led to the continuoudy intengfying of the low leve jet
stream , which in turn enhanced the lower-level convergence. The enhanced lower-level convergence and the re-
lease of the latent heat in the ascending motion resulted in the geness of a vortex. Its geness and aterwards
dow movement brought about the torrentid rain in the Huaihe River valley. The pumping of the upper-leve
mesoscale divergence areafacilitated the genes s and development of the lower-level vortex. The development and
coupling of the lower-level mesoscale convergence field and upper-level mesoscale divergence field is a good pre-
curor of the development of the mesoscale syssem. The weakening of the lower-level mesoscale convergence in-
dicated the decay of the MCS. Besdes, the reatively dry and cold air in the middle tropogohere entered the sys
temfrom the west-outhwest direction and then sank in the front of the meiyu front , which accelerated the
weakening process of the MCS.

Key words: Vortex on meiyu front, Mesooscae convective sysem (MCS) , WRF modd , Upper-level
mescale divergence area.



