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Abstract  Meso-f scale low vortex is one of the main weather systems to trigger mesoscale meiyu {ront rainstorm in the middle and
lower reaches of the Yangtze River. Based on the observations and the numerical weather simulations using the WRF, 23 rainstorms
caused by meso-f scale low vortex in the middle and lower reaches of the Yangtze River from 1999 to 2005 are analyzed. The results
show that most of meiyu front rainstorms occurred in the southwestly jet which usually located at the south of meso-§ scale low vortex,
and that the location and intensity of the southwestly jet may directly influence the location and intensity of rainfall. The instability trig-
gered by the votex Rossby wave which is caused by a low vortex can result in heavy precipitation. Further study according to the theory
of the second-order vertical shear theory of basic current wind shows that most of the basic flow fields of rainstorms are associated with
a second-order or nonlinear vertical shear, which is just the physical source of vortex Rossby wave. Furthermore, it is found that when
the second-order vertical shear of base flow U, >0 with the steering flow at 200 hPa strong, the vortex moves toward the ENE; when
the second-order vertical shear of base flow U,;,<C0 with the jet of the middle atmosphere stronger than that of both the lower and upper
atmosphere (i. e, the absolute value of Uy, is very small) , the vortex moves toward the ESE; when the second-order vertical shear of
base flow U,;,<C0 with the jet of the lower-middle atmosphere stronger than that of the upper atmosphere, the vortex moves toward the
SW; and when the jet of the middle atmosphere is stronger than that of both the lower and upper atmosphere, the vortex moves toward
the NNW. Therefore, the second-order vertical shear is one of the key factors to influence the track of a mesoscale low vortex in Meiyu
front, which may help to improve vortex rainstorm forecasting during meiyu period.

Key words Low vortex, Meiyu front, Vortex Rossby wave, Numerical simulation, Second-order vertical shear
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Fig.1 The simulated U wind profiles at (a) 03:00 UTC (34°N,117°E) and
(b) 12.00 UTC (35°N,119°E) 22 June 2003
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Fig. 2 Vertical cross-sections of the relative vorticity along the rainfall center at (a) 03:00 and

(b) 12:00 UTC 22 June 2003 (the dashed lines are for positive value, and the solid lines for negative value)
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Fig.3 The simulated U wind profiles at (a) 06:00 UTC (31.5°N,116°E) and
(b) 14.00 UTC(30.5°N,118°E) 27 June 2002
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Fig.5 As in Fig. 3 but for (a) 06:00 UTC(31°N,119°E) 24 June
and (b) 01:00 UTC(31°N,118.5°E) 27 June 2004
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