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Numerical Simulation and Dynamic Analysis of Mesoscale
Torrential Rain Systems

GAO Shouting, SUN Jianhua, and CUI Xiaopeng

Institute of Atmospheric Physics, Chinese Academy of Sciences . Beijing 100029

Abstract Some progresses in numerical simulation and dynamic analysis of mesoscale torrential rain systems in re-
cent years are summarized in this article, which are divided into several sections, such as generalized moist potential
vorticity, Meiyu front and its frontogenesis, instability of mesoscale rainstorms, window partition in a limited region
and its application in the identification of mesoscale rainstorms, mesoscale wave-flow interaction, and numerical sim-
ulations. It shows that assimilation of radar observations into numerical models improve the simulations well and
some new diagnostic tools such as non-uniformly saturated moist potential vorticity, convective vorticity vector, de-
formation, and window partition in a limited region are widely used in diagnostic analysis of mesoscale rainstorms
and tropical convections. And wave-flow interaction theory is also extended to be used in the dynamic analysis of
mesoscale torrential rain systems.
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Fig. 1 Schematic diagram of up-sliding slantwise vorticity de-

velopment (from reference [ 197])
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Fig. 2 The composite synoptic weather pattern on 4 Aug 1996
(from reference [70]). Light shading: 0. 338 K at 850 hPa;
heavy shading: topography greater than 1500 m; black shading:
24-h precipitation > 50 mm. Barbs: wind speed = 12 m/s at
850 hPa; thick solid lines: geopotential height (gpm) at 500
hPa; short dashed lines: voticity (10~ °s~ 1) at 500 hPa
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