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Analyses and Numerical Simulation on an Abrupt Heavy Rainfall
and Structure of a Mesoscale Vortex during July 1998

Cheng Linsheng and Feng Wuhu

{Department of Atmospheric Science, Lanzhou U niversity, Lanzhou 730000)

Abstract During 20~ 23 July 1998, an abrupt extraordinarily heavy ramnfall event occurred in the
castern and southwestern parts of Hubei Province, which 1s seldom in the Changpang River basin. Ana-
lvses indicate this event was in close relationship with the short wave trough at 500 hPa and low vortex
with shear line at 700 hPa as well as with successive generating and intensive developing of MACS along
the shear line. This event was simulated by numerical simulation of full physics using nonhydrostatic
verston MMS5 (V2.12) with two-way interactive and double nested grid, in which Reisner’s
mixgd—phase explicit scheme was used to resolvable scale precipitation microphysics, and Grell’s cumu-
lus parameterization scheme was adopted by subgrid scale precipitation physics, The simulated results
using two-way interactive fine grid reveal that the extraordinarily heavy rainfall in the Wuhan
periphery was in direct relationship with the genesis and intensive development of a meso—f scale low
vortex at 700 hPa: this low vortex had obvious dynamic—thermodynamic structural feature: the
extremely intensive ascendant motion was intercoupled with saturated air column; the surpassing inten-
sive divergence column and intensive vorticity column were coupling developed. the moist static instabil-
ity and the moist symmectric instability was coexist; the structure of the microphysic fields of the cluster
developing in the deep convective moist air column is typical, The rainfall distribution and intensity be-
fore 36 h in the fine domain were roughly correspondent with observations; the simulated precipitation
as mentioned above is obviously improved by the simulation of the extended fine domain, especially
rainfall belt, The result also shows that the influence of the large scale process on the mesoscale systems
is important to the persistently heavy rainfall,

Key words: extraordinarily heavy rainfall; low vortex with shear line: meso—f scale low vortex struc.
ture: nonhydrostatic model. numerical simulation
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