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Fig.8 The conceptual model of convective heavy rainstorm
of northeast cold vortex(heavy arrow is jet;shaded area is the
center of maximum wind speed, Vo, =60 m/s;

Vsoonra =20 m/s; Visonea= 12 m/s)
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Water Vapor Transport Features and Potential Vorticity Analysis
of A Northeast Cold Vortex Rainstorm

WANG Ning"?,XU Xiang-de’,XU Hong-xiong’,MU Xiu-xiang' NIU Li-giang', LI Shang-feng’

(1. Meteorological Observatory of Jilin Province, Changchun, Jilin 130062, China; 2. Laboratory of Research for Middle-High
Latitude Circulation System and East Asian Monsoon, Institute of Meteorological Sciences of Jilin Province,

Changchun, Jilin 130062, China; 3.Chinese Academy of Meteorological Sciences, Beijing 100081, China)

Abstract: Based on the diagnostic analysis of a wide range of cold vortex rainstorm and heavy rainstorm pro-
cess from 27 to 29 July,2010 in Jilin Province, the conceptual model of such heavy weather was established:
"two ridge and one trough" type was consisted, upper-level jet was divergent and located in Jilin Province, the
central maximum of jet wind speed was=60 m/s at 200 hPa; the strong development of northeast cold vortex
and the stable maintenance of Okhotsk blocking high at 500 hPa was an important weather system of the
strong precipitation, the jet zone with =20 m/s west wind speed crossed over the central section of Jilin Prov-
ince; the three jets with =12 m/s wind speed at 850 hPa intersected in the middle-eastern area of Jilin Prov-
ince and formed the cyclonic vorticity column of low-level convergence and upper-level divergence, the strong
vertical-rising gas column had been extended upward to near 500 hPa,these were very beneficial to the main-
tain of convection and the development of strong precipitation. By the calculation of the correlative vector
field between the whole layer of water vapor flux and 6-hour average precipitation in Jilin Province, results
showed that: collection of the three water vapor channels of west, south and north in the middle-southern part
of Jilin Province was an important condition for the rainstorm; the rainstorm area was highly correlated to the
confluence area of vertically integrated water vapor flux; the dominant direction of water vapor transport was
meridional (South and North).The rainstorm was benefited from suitable dynamic, thermal and energy condi-
tions, especially the wet Convective Available Potential Energy(CAPE) was obviously strong and the heavy
precipitation occurred when the CAPE value began to fall from the maximum. Dry intrusion was one of the dy-
namic conditions that stimulated the occurrence and development of cold vortex; the tongue of high potential
vorticity of =1PVU (Potential Vorticity Unit) shifted downward vertically and moved southward at the same

time, corresponding to the move of heavy precipitation area from north to south in the central region.

Key words: Northeast Cold Vortex; convective rainstorm; water vapor transport; water vapor flux correlated

vector field; potential vorticity



