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A STUDY OF DYNAMIC STRUCTURES OF
THE SIBERIAN HIGH IN WINTER

Ding Yihui
(Chinese Academy of Meteorological Sciences)
Wen Shigen Li Yunjin

(Meteorological Observatory of Innermogorian Autonomous Region, SMA)

Abstract

The present paper has studied the dynamic structures of the Siberian high
during it’s build-up. It has been found that at the initial stage of formation of
the Siberian high, the positive vorticity dominates the region of the high in the
troposphere. There is convergence at low-level and high-level, respectively,
with divergence in between. Correspondingly, there is the upward motion in
the layer below 700 hPa and downward motion above 700 hPa. At the mature
stage of the high, the significant negative vorticity and strong divergent airflows
are observed in the lower and middle troposphere while there are the positive
vorticity and convergent airflows in tiae upper troposphere. The downward
motion occurs in the whole layer of the troposphere. This fact shows that the
strong mass convergence in the middle and upper troposphere is a major factor
leading to the development of the Siberian high. The diagnostic analysis made by
the use of the vorticity equation further indicates that the generation and intensifi-
cation of the negative vorticity in the high troposphere mainly result from the
effects of the advection of the negative vorticity in the middle and upper
troposphere, whereas at low-level the divergence term (divergence) is the major
factor for the generation of the negative vorticity.

On the other hand, the heat budget of the Siberian high has revealed a deep
layer of cooling, thus inducing the downward motion in the troposphere and then
convergence at mid and high levels and divergence at low-level. This condition
is favorable for the enhancement of the high. Therefore, the build-up of the
Siberian high results from the combined effects of dynamic and thermal
factors.



