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Diagnostic Analysis on the Formation and Development of Meso—scale Vortex Systems

CHEN Zhong-ming',MIN Wen-bin',CUI Chun-guang’
(1.Chengdu Institute of Plateaw Meteorology ,CMA ,Chengdu 610072 ;2.Institute of Wuhan Heavy Rain,CMA ,Wuhan 430074)

Abstract: Torrential rain and flood are the main disasters of meteorology in summer in China. So meteorology workers pay
close attention to the cause of torrential rain and the forecast of it. Our level of understanding heavy rain process is low because of the complex
nature of heavy rainfall formation. It is imperative to enhance research on occurrence mechanism of heavy rainfall. In this paper, the
intensity temporal variation equation of three—dimension vorticity vector was deduced from the moist potential vorticity equation. The
effects of atmospheric stratification structure and its variation on the intensity of three—dimension vorticity vector was analysed with
this equation. Vertical voticity temporal variation equation was obtained on the basis of this equation. The dynamic mechanism of
atmospheric stratification structure variation and horizontal energy front variation etc. favorable to formation and development of the meso—
scale vortex systems was revealed through analysis on vertical voticity temporal variation. To counter moist neutral stratification, the
feedback effect of precipitation on meso-scale vortex systems development was discussed. The main results are as follows:

(1) The intensity temporal variation equation of three—dimension vorticity vector
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can serve as a useful tool for the diagnosis of mesoscale vortex systems development.

(2) The formation and development of mesoscale systems are mainly influenced by the variation of potential equivalent temperature gradient
dIV 61/dt and temporal variation of vertical wind shear [d(ch/ dk)/dt .d(dv/ d%)/di] in the formation stage of mesoscale systems.

(3) The contributing factors on development of mesoscale system are the coupling forces between vertical variation of diabatic heating

and vertical component of vorticity [£(JQ/d%)] and the coupling forces between three—dimensional divergence and vertical component of

vorticity (=£.V +V ) and the coupling forces between horizontal frontogenesis and vertical component of vorticity £(dl'V 6.1/ds) in
the development stage of mesoscale systems.

(4) For a case of southwest vortex occurring in Sichuan basin in July 7-10, 1989, results of diagnostic analysis is not different
with theoretical analysis.

Key words: meso—scale vortex systems development;moist potential vorticity ;vertical voticity development



