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MESG-SCALE CHARACTERISTICS OF THE UNBALANCED FORCE OF
ATMOSPHERIC MOTION AND ENVIRONMENTAL FIELDS OF
RAIN STORM ON 20—21 JULY 1998

Chen Zhongming Min Wenbin Xu Maoliang Gao Wenliang

( Chengdu Institute of Plateau Meteorology, Chengdu 610072)
Abstract

T he conventional and satellite data were collected and sorted by the Research Project Group of Cause and
Prediction Application of 1998 Y angtze River and Nunjian River heavy rain. Besides conventional physical vart
ables such as vorticity, divergence, vertical velocity 0Os.to represent the basic characteristics of atmospheric me-
tion, We calculated thermodynamic parameter Cp which reflects the sloppy development of vertical vorticity and

the diagnostic variable U which reflects the unbalanced quality of mesoscale atmospheric motion and variability

. .. 06 . . .
of vertical vorticity R Their calculation ex pressions are as follows:

0. _ dv 90 du 96
Co= &0s/0:= (- dz 6x+ dz E)y) (az) (Y
U=- VE+ k*[ VX (f+ Q) V] (2)
9¢ _ 9¢ |(dud® dpdo
G == (Ve V)i (f+ Ve V- “an* Loy ay " ap ax] (3)

M ese-scale characteristics of environmental fields of rain storm and trigger mechanism of the abrupt heavy
rain process occurred in Wuhan and its vicinal area from 20 to 22 July 1998 were analyzed. The result show
that: (1) The heavy rain event was caused by a mese-B scale convective cloud cluster. Environmental fields of
rain storm were not related with strong cyclone vorticity or anticyclone vorticity center in lower or upper trope-
sphere. lts divergence infensity was one order of magnitude higher than vorticity. (2) Closeing to occurrence of

heavy rain, the increase of convergence was one order of magnitude higher than vorticity in the low layer of tre-

posphere (% »d= é) T he convergence intensity came up to 107 % 'at 08 AM on 21 July 1998 when heavy rain

started, but vorticity didn’ t adjust to the intensity of divergence. The variation of divergence prior to vorticity
and low resolution of observational data was the reason. (3) 10 hours before occurrence of heavy rain atmospher
ic motion was already unbalanced. T he unbalanced quality of atmospheric motion was stronger with the closing
to occurrence of heavy rain. While the precipitation intensity got strongest, the unbalanced quality U = 0
changed into U< 0, atmospheric motion was on the quastequilibrium state. (4) The convergence increase
trigged by nom-equilibrium force of lower atmospheric motion, strong divergence in upper atmosphere led to int+
tiation and development of meso-B scale convective cloud cluster as well as occurrence heavy rain.

Key words: Abrupt heavy rain, M ese-scale convective system, U nbalanced force of atmospheric motion,

Diagnostic analysis.



