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Moist Potential Vorticity Analysis of the Heavy Rainfall and
Mesoscale Convective Systems in South China
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Abstract By using the MM5 model outputs of a successful numerical simulation on a South China
heavy rainfall event and the mesoscale convective system (MCS) occurred during 23~24 May 1998, the
development of the heavy rainfall and MCS have been investigated in terms of moist potential vorticity
principle and slantwise vorticity development theory. The results show that, on the slantwise moist isen-
tropic surface, areas with high pressure and positive moist potential vorticity are favorable for the devel-
opment of heavy rainfall and MCS. As the cold air slide down along the moist isentropic surface and con-
fluence with the slantwise upward motion warm and moist air with high convective available potential en-
ergy values, both of them experience a stability decreasing process, and lead to cyclonic vorticity devel-
opment. Over deep convection area, the atmosphere exhibits the signature of conditional symmetric in-
stability, and MCS is characterized by slantwise upward motion. As for the slantwise of moist isentropic
surface, the increase in vertical shear of horizontal wind or enhancement in moist baroclinity also resulted
in the increase of vertical vorticity and the development of MCS. Finally in the article, a physical concep-
tual model about the development of heavy rainfall and MCS over South China was presented.

Key words: moist potential vorticity; conditional symmetric instability; mesoscale convective system;

South China; heavy rainfall; numerical simulation



