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Comparative Analysis of Heavy Rain and Non-Heavy Rain Cases
Associated with Southwest Vortexes in Summer in Chongqing

DUAN Bo-long'?, LIU Hai-wen’, ZHANG Wen-long®, WANG Dan'
(1. Chengdu University of Information Technology, Chengdu 610225, China;2. Institute of Urban Meteorology, CMA , Beijing 100089,
China;3. Civil Aviation University of China, Tianjin 300300, China)

Abstract:Based on the observed precipitation data from 34 conventional surface weather stations of Chongging and
NECP analysis data, we contrastively analyzed two cases associated with Southwest Vortex (SWV) over Chongqing using
dynamic diagnostic method. The results show: SWV which can bring heavy rain is a deep system, and there is a deep
trough over Chongqing at 500 hPa, and exists obvious divergent zone at 200 hPa at the right side of the upper-level jet
entrance region. Two closed secondary circulations are formed in both south and north sides of Chongqing, which are
beneficial to the maintenance of updraft in Chongqing area. At 700 hPa, westerly airflow from Hexi Corridor meets with
the warm and moisture airflow from the Indian Ocean, and forms a warm tongue over Chongqing. Isentropic Potential
Vorticity (IPV) analysis finds the cold air is weak. Moisture budget of four sides shows that western, southern and east-
ern boundaries are water vapor input boundaries except for the northern boundary, which results the convergence of water
vapor over Chongqing and contributes to the heavy rain. Meanwhile, SWV which cannot bring heavy rain in Chongqing
is a shallow vortex in middle troposphere, and the northwest airflow before the ridge at 500 hPa dominates Chongqing ar-
ea. There is no obvious divergent movements at 200 hPa, and there are not closed secondary circulations. Warm and
moist air come from marine cannot reach Chongging where is occupied by obvious cold air. Moisture budget from four
sides shows that southern and eastern boundaries are water vapor input boundaries, while the southern and eastern
boundaries are output, which resulted in the negative vapor supply over Chongqging and did not meet the water vapor con-
dition of heavy rain.

Keywords : weather dynamics ;southwest vortex ; heavy rain in Chongqing; diagnostic analysis



