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The Influence of the Tibetan Plateau on the Summer Thermal and
Circulation Fields over East Asia

[I . Physical Mechanisms of Maintaining the Stable
Circulation Fields

Yang Weiyu Ye Duzheng Wu Guoxiong
(Institute of Atmospheric Physics . Chinese Academy of Science . Bejing . 100080)

Abstract

Based on the Revised ECMWF FGGE Level-TII b data which has been corrected by the
Tibetan Plateau Meteorology Experiments data. the vorticity balances, and their inter-monthly
variability , day-to-day change and diurnal variation, in the Tibetan Plateau atmosphere during
the summer of 1979 are analysed . The results are compared with the strength of cumulus
convective activities . The physics mechanisms of maintaining the stable circulation fields are de-
tailed , and compared with the status in the tropical strong convective activity areas .

The budget is that, a large stretching term #D nearly being compensated by the
subgrid-scale process ferm in lower layers, and by the subgrid-scale process term and the hori-
zontal vorticity advection term in upper levels . The other terms are very small . As soon as the
strength of the cumulus convective actvities vary, all the vertical velocity. the divergence and
the stretching term as well as the subgrid-scale process term have large variations . Such good
relationships show that the strong and frequent cumulus convective activities have great effects
on the forming and maintaining the mean circulation fields on the plateay .

The enhancing mechanism is the strong divergence snd convergence processes. The
dissipating mechanisms are the vorticity transporting effect of cumulus convective activities .
which can mix vorticities in different levels, and the nonlinear grid-scale horizontal vorticity
advections whose effects are smaller than former. The other dissipating mechanisms, such as
transient eddy forcing . are very small.

Key words: Vorticity budget; Subgrid-scale dissipating term; Vortex energy transferring;
month- to-month , day-to-day change and diurnal variation .



