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FORMATION AND EVOLUTION ANALYSIS OF THE MESOSCALE VORTEX
GROUP IN THE MIDDLE AND LOWER REACHES DURING
MEIYU OF THE YANGTZE RIVER

Zhai Guoqing Wang Zhi He Bin

( Department of Earth Sciences, Zhejiang Unmiversity, Hangzhou 310028)
Abstract

The Meiyu process in the middle and low er reaches of the Yangtze river on 22 June 1999 was analyzed in
this paper using the dense observational data and the high-resolution output of numerical simulation. The results
show the heavy rainfall process was due to some mese- ¥scale disturbances formed in the mesoscale convergence
line almost simultaneously in the boundary layer. Such mese- ¥scale vortex was located in the boundary layer in+
tially, and the duration is a few hours. The clarity of the cyclonic circulation is also different in the boundary lay-
er, the cyclonic circulation of the disturbance in this paper is most clear at 0. 91 sigma level.

T he initial dynamical condition and trigger system of the vortex disturbances were closely linked to the
mesoscale convergence and reversed trough in the boundary layer. Affected by the intensification of the north ai+
flow in its back, a weak mesoscale convergence line turned to be a strong convergence line from south to north
when it moved east. T he qualitative convergence caused by the convergence line is prior to the vorticity. So, the
intensification of convergence line in the boundary layer is one of important dynamical conditions, and under fa
vorable environmental conditions, such as reversed trough near surface, several weak mesoscale disturbance can
form along the reversed trough and convergence line. Some weak disturbances could be intensified through re-
ciprocity with the other and turned to be mese- &-scale vortexes, and developed to be meso- a-scale vortexes. Two
airflows from boundary layer were related to the formation of the meso- ¥scale vortexes, one is the north wind in
the boundary layer, the other is the south wind near the top of the boundary layer. The mesoscale shear between
the intensified south wind in the left of the southwest low-level jet and the intensified north wind in the north is
very important to the formation of the meso- ¥scale vortexes. M esoscale vortexes, convergence and upw ard
movement developed in the mesoscale shear line.

T he mesoscale heavy rainfall area corresponded to the mesoscale vortexes and the convergence center. Rain-
fall is usually later than the meso- ¥-scale vortex formation. A ccompanied by the intense convergence and upw ard
movement, rainfall was located in the center of vortex initially. With the intensification of rainfall in the vortex
center, cy clonic divergence circulation appeared in the mese- ¥scale vortex near surface, which weakened the vor
tex in low level and caused the development of adjacent vortex.

Key words: M ese- ¥scale vortex group, Mesoscale numerical simulation, M eiyu front heavy rainfall, Diagne-

sis and analysis.



