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Numerical Simulation and Analysis for “99 + 6” Meiyu
Front Rainstorm and the Low Vortex with Shear Line

Long Xiao, and Cheng Linsheng

(Department of Atmospheric Science s Lanzhou University, Lanzhou 73000)

Abstract Based on the synoptic analysis for the meiyu front rainstorm event occurred in the Yangtze
River area during 23~25 June 1999 (“99 « 6”), the nonhydrostatic version of mesoscale numerical mod-
el MM5 was used to simulate this case with three nested domains run in two-way interactions of full
physics and four dimensional data assimilation (FDDA) techniques. The main results are following: (1)
The comparison between simulated and observed data shows that MMS5 can successfully reproduce the
genesis and development of low mesovortex with shear line on meiyu front; (2) The simulated results
indicated that as the meso-a low vortex with shear line developing, the strong southwest jet on low levels
and the northeast flow increased the convergence on low levels, and the westly jet and the eastly jet on
high levels increased the divergence on high levels. This collocation from low levels to high levels urged
the meso-a low vortex to develop. (3) The vertical circumfluence and physics fields in different parts of
the low vortex with shear line indicated that the structure of “99 « 6” meiyu front low vortex shear line is
very complicated. In the developing period of meiyu front, the vertical ascent around the warm front is
strongest; that around the low vortex center is the second and that around the cold front is weakest. (4)
The simulated results suggested that the circumfluence around warm fronts shows pronounced differ-
ences between Japan and China meiyu front owing to different underlaying surfaces. (5) Simulated re-
sults also indicated that in the process of the meso-a low vortex development, there are many disturb-
ances in front of the low vortex, a train of meso-§ systems inspired and splitted have acute motions. Ow-
ing to the convergence on low levels stronger than the divergence on middle levels, they will attenuate
while they are apart {from their parent.

Key words: meiyu front; rainstorm; low vortex with shear line; numerical simulation



