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Abstract The plateau vortex in this study is one type of vortex generated over main part of the Tibetan Plateau. It
is mainly on 500 hPa isobaric surface, its horizontal scale is from 400 to 500 km, its life circle is from one to three
days, and temperature structure of most plateau vortex is warm. The vortex over the Tibetan Plateau is advanta-
geous to a severe weather process. It usually induce rain storm or thunderstorm on large scale in the upper reaches
of the Yangtze River (especially in Sichuan basin) even in the east of China, when it develops and moves eastward
out of the Tibetan Plateau.

The genesis and movement of the plateau vortex are intensely influenced by the environmental conditions of the
Tibetan Plateau, for example, the structure of warming core of the plateau vortex is closely related to the powerful
surface heating of the Tibetan Plateau. The surface sensible heating play an important role in the genesis of vortex,
and the contribution of the latent heat of convective condensation is mainly in the intensification of vortex. The re-
searches based on the atmospheric experiments on the Tibetan Plateau show that there is a powerful dynamic pum-
ping (i. e. Ekman Pumping) in the deeper boundary layer of plateau atmosphere, and this pumping is very impor-

tant to the formation of convective activities and embryonic vortices. Thus some of the vortices over the Tibetan
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Plateau in the initial stage are very similar to the vortices like TCLV (Tropical Cyclone-Like Vortices).

The vortices over the Tibetan Plateau are assumed to be axisymmetrical and thermal-wind balanced systems
forced by diabatic heating and friction, and are solved as an initial-value problem of linearized vortex equation set in
cylindrical coordinates, the role of dynamic pumping of the boundary layer in the structure and intensification of
plateau vortices is analyzed, the horizontal and vertical flow fields of vortex are drawn, the relationship between
growth of vortex and dynamic pumping of the boundary layer is discussed in detail.

The results show that due to deeper boundary layer and stronger vertical motion than in plain, dynamic pum-
ping of the boundary layer over the Tibetan Plateau is more powerful than in plain and plays an important role in the
genesis and intensification of vortices. Moreover, dynamic pumping of the boundary layer is closely related to the
distribution of horizontal divergence field of vortex over the Tibetan Plateau. The relationship between dynamic
pumping of the boundary layer and convective activities or vortices over the Tibetan Plateau is as follows: when
pumping is “up”, it is beneficial to the development of convective activities in the boundary layer of the Tibetan Plat-

eau; when pumping is “down”, it is beneficial to the development of vortices above the boundary layer of the Tibet-

an Plateau.
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Fig. 1 Two types of ascending motion with different horizontal distributions in the vortex
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Fig. 2 Two types of sinking motion with different horizontal distributions in the vortex
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