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A Study of Vortex and Its Mesoscale Convective System
during China Heavy Rainfall Experiment and Study in 2002

Sun Jianhua, Zhang Xiaoling, Qi Linlin, Zhang Gaoying,
Zhao Sixiong, and Tao Shiyan

(Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)

Abstract The routine observational data and intensive observational data of “China Heavy Rainfall
Experiment and Study——CHeRES” are used to analyze and simulate the vortex and its mesoscale con-
vective systems (MCSs) on 22~23 June 2002. It is found that occurrence of the vortex forced by its la-
tent heat releasing and positive vorticity in the middle troposphere while MCSA propagating to the west-
ern part of Henan Province. And the warm advection in the lower troposphere is favorable for the devel-
opment of vortex. The MCSs are triggered on warm and cold fronts respectively. The MCSs triggering
over the western part of vortex propagate northeasterly along convergence line, which has vertical wind
shear between low-level easterly and mid-level westerly, and then these MCSs form a convection line
with MCS over eastern part of vortex along convergence line. Besides convergence in the lower tropo-
sphere, divergence in the middle and upper troposphere are significantly important to the maintenance of
strong MCS, however, the slantwise of MCS circulation reveals the weakening of the system. The anal-
ysis of intensive observational data also shows: the integrated precipitation water (IPW) increases obvi-
ously 2~3 h earlier than beginning of rainfall and decreasing quickly after its occurrence. The southwest-
erly to the south of convergence line transports a great deal of moisture to the convective region. While
the vortex propagating easterly, the invading of northerly wind induces the end of precipitation.

Key words: vortex in Meiyu front; mesoscale convective system (MCS); convergence line



