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STRUCTURAL ANALYSIS OF MESO-SCALE CONVECTIVE SYSTEMS IN THE
SQUALL LINE PROCESS ON 12 JULY 2004 IN SHANGHAI

Liu Shuyuan' Sun Jian®* Yang Yinming®

1 Air Force Meteorological Center , Beijing 100843
2 Chinese Academy of Meteorological Sciences, Beijing 100081
3 Shanghai Meteorological Center, Shanghai 200030

Abstract

The horizontal wind field structure of the squall-line process during 17:00 to 19:00 BST 12th July
2004 was successfully retrieved from the Doppler velocity data observed by the ground-based Doppler radar
in Shanghai. Comprehensive compare was made between the retrieved wind field and the observed data
from automatic meteorological observation stations and satellite, and results show good agreement between
the single Doppler radar-retrieved and observed wind fields, suggesting that the retrieved horizontal wind
field can be used to study the wind field structure of the squall line. An analysis for the meso-scale convec-
tive systems (MCSs) in the squall line process was performed using the data observed by meteorological
satellite and Doppler radar. The following results are drawn: (1) the squall line process was mainly caused
by three-MCSs which were located in the warm sector ahead of a leaning-forward cold front, but not lay on
a straight line. The strong wind shear line was located in the interspaces of the three MCSs. (2) The anal-
ysis on reflectivity shows that the appearance of a weak narrow-echo-band indicated that the squall line sys-
tem would strengthen, and it's disappearance that the system would weaken. (3) The squall line 200 km in

length comprised several smaller convective systems (bow echoes), and each had an independent structure
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with a meso-low ahead of and the strong divergent flow rear of the bow. There were a cyclonic flow field a-
head of the squall line, a smaller cyclonic circulation in the north end, and a smaller anticyclonic circulation
in the south end of the squall line. The sketch map for muti-squall line echoes and winds are given in Fig.
6. (4) The squall line moved along with the southwest flow within 1. 5—4.5 km, i. e. in a direction differ-
ent from the surface wind as well as from the moving direction of the frontal cloud band. 5) The analysis on
wind profilers shows that the strong clockwise vertical wind shear in lower levels and anticlockwise shear
in upper levels before the occurrence of squall line, and the invasion of weak cold air in the low level pro-
vided favorable conditions for the genesis and development of the squall line.

Key words: Squall line, Bow echoes, MCC, Wind shear.
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