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Comparative Studies of Three Types of Heavy Rainstorms Associated
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Abstract The heavy rain in China is characterized by the difference in zone and time. Some observations and studies
show that although the Yangize River valley is in the vicinity of 30°N there exists much difference in the heavy rain. In
order to make a comprehensive study of the heavy rain characteristics along the Yangize River four heavy rain cases
picked out from three types of heavy rainstorms associated with the Meiyu front are successfully simulated by AREM An
Advanced Regional Eta-coordinate Numerical Prediction Model and the main differences of the structures and the
formation mechanisms among three types of heavy rainstorms are also revealed by diagnosing the model outputs and the
observations. Results show 1 the heavy rain in the initial developing cyclone to the east of 116°E occurs in the joint
of the cold-dry air from the north and the warm-humid air from the south in the lower reaches of the Yangtze River. It is
the mesoscale cyclone forming and developing associated with the Meiyu front that causes the heavy rain. And it mostly
develops in the lower troposphere. When it grows mature the positive vorticity column and the convergence column

together with the maximum heating and humidifying exist in the lower troposphere. 2 The meso-3-scale rainstorms occur
when the temperature contrast in the Meiyu front is small. The strengthening of convergence in the deformation field in the
lower troposphere triggers the releasing of strong potential instability. The meso-3-scale convective system MCS

develops strongly in the instable environment. When it grows mature the positive vorticity column exists in the whole

troposphere. The deep convergence can reach the middle troposphere and the maximum ascending velocity and the
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maximum heating occur in the middle higher troposphere.

3 The heavy rainstorms developing in the upper reaches of

the Yangtze River often occur in the synoptic situation where there exist a deep tough in the middle troposphere in the

north and a southwest vortex SW vortex in the lower troposphere in the south. When the cold-dry air invades from the

middle troposphere the SW vortex develops upward strongly because of the strengthening of the convergence in the lower

troposphere and the releasing of the strong potential instability. When it grows mature the positive vorticity column exists

in the whole troposphere and the deep convergence can reach the middle lower troposphere. The maximum ascending

velocity with the maximum heating occurs in the middle troposphere.
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