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ABSTRACT

During Meiyu season of May—June 1987-1993, there were thirty-one cases of cyclone development to
the leeside of the Tibetan Plateau that caused the southwesterly surges over southern China. These cyclones
can be categorized as moving and stationary types. For the moving type, the cyclone center usually moved
eastward fast under the influence of the upper level short-wave trough. For the stationary type, cyclone
usually possessed two centers in the lower troposphere, with a quasi-stationary blocking situation occupied
the upper level over East Asia and the Western Pacific. In general, the southwesterlies caused by the
development of stationary-type cyclone last longer and covered larger area as compared to that for the

moving type.

Based on the vertical structure of potential vorticity at the mature stage, these cyclones were classified
into four types: lower-troposphere, vertical-coupling, vertical-superposition, and tropopause-folding types.
Using the property of invertibility of potential vorticity, the development and the evolution of vertical
structure of different types of cyclones were investigated. Results showed that different types of cyclones
existed different vertical structure and different evolution characteristics of potential vorticity. Latent heat
release usually played an important role for the development of cyclones except for the tropopause-folding
type. In addition, the upper level system could impact the development of cyclone through vertical coupling,

vertical superposition, and tropopause folding processes.

Key words : Southwesterly surges, Cyclone development, Potential vorticity, Latent heat release,

Vertical coupling, Vertical superposition, Tropopause folding.



