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The Structure of Meiyu Front and the Relationship between the Front and
the Vortex Disturbance along It
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Abstract In early summer, with the seasonal adjustment of atmosphere general circulation, especially with the
north jumping of the western Pacific subtropical high and East Asian monsoon, the rainy season is coming in the
middle - lower reaches of the Yangtze River. This was called Meiyu season. Meiyu front is a macro-scale system,
and it is not uniform. It results in sustained rainfall. The nonuniformity of Meiyu front is closely related to macro-
scale system and mesoscale convective system. Meiyu front and vortex along front influence each other. In order to
improve the forecast accuracy, Mesoscale model MM5, intensive observation data, TBB (the cloud top black body
temperature) data are used in studying the relationship between the nonuniformity of Meiyu front structure and vor-
tex disturbance during the last ten days of June 1999. There were five vortexes during 0000 UTC 22 June 1999 to
0000 UTC 1 July 1999, and two of them were south west vortexes, and the others were local vortexes. The main
results of diagnostic analysis are as follows.
Middle level front is the main form of Meiyu front, and it is stronger than boundary front. Middle level front is
higher than the vorticity center of vortex. Low vortex moves along the south edge of middle level front.
There is a good relationship between the middle level front and the vortexes along it. The evolvement of middle
level front has different effects on the southwest vortex and the local vortex. As for the southwest vortex, the devel-
opment of vortex and Meiyu front is not at the same time. The frontogenesis appears about 6 hours or more earlier

than the development of vortex. As for the local vortex, the development of vortex and Meiyu front is almost at the
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same time. The middle level front can foreshow the evolution of vortex, especially the south west vortex. So stud-

ying the development of middle level front would have a good implication for the two types of vortexes forecast.

The location where the middle level front is the strongest is near to the north of that where the low vortex is the

strongest. The two places are almost at the same longitude. So the front develops most just to the north of location

where the low vortex develops later. Before the low vortex develops most, middle level front goes on developing at

the same place with almost no displacement, and the vortex will be the strongest in the same place in the future.

When the low vortex passes, the middle level front propagates eastward and weakens. This character has a good im-

plication for forecasting the development of vortex. When middle level front goes on developing in a place, and there

is a vortex in the west of this place, then the vortex will be the strongest when it moves to this place. The vortex

will become weak after it passes.
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Fig. 1 The distribution of precipitation (mm) by observation (a, c¢) and simulation (b, d): (a, b) From 0000 UTC 22 Jun to 0000 UTC 26

Jun; (¢, d) from 0000 UTC 26 Jun to 0000 UTC 1 Jul
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Fig. 5

Time - height cross-section about vorticity and grads of potential equivalent temperature of vortexes 22vor2 (a, b), 22vor3 (c, d),

26vor2 (e, f): (a, c, e) Cross-section about the maximum vorticity of vortexes; (b, d, ) cross-section about grads of potential equivalent

temperature along Meiyu front. The others are the same as Fig. 4
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