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Analysis on Dynamic Effects of Low-Level Southerly Airflows

on One Rainstorm Process and the Numerical Simulation
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Abstract: By using conventional observation data and NCEP reanalysis data, diagnostic analysis is per-
formed on a rainstorm process, which occurred on 22—25 July 2010 in the western part of Sichuan Basin.
The result shows that the rainstorm was generated under the circulation background that low-level south-
erly airflows had remained over the region from the South China Sea to Sichuan Basin, so this rainstorm
was closely related to the evolution of the southerly wind speeds. The rainfall intensity increased as the
south winds grew stronger. Speed convergence formed by the enhanced south winds and positive vorticity
advections became main dynamic trigger factors for the rainstorm. Therefore, the rainstorm is pretty con-
sistent with the low-level convergence and the positive vorticity advection. In addition, the result of WRF
numerical simulation further indicates that: the evolution of 3 h wind speed at 850 hPa has good indication
for the development of mesoscale convective systems. On the leeward side of the 3 h wind speed increasing
area, convective cloud clusters are to develop rapidly in the next 3 hours. Moreover, the topographic influ-
ence simulation tests suggest that the airflow convergence generated in the west of the Basin is closely re-
lated to the topography of plateau.
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Fig. 3 (a) The time-height evolution of wind
speed (unit; m + s ') at the point of 30°N,
107°E and (b) hourly precipitation
(unit: mm + h™") at Guangyuan

Station from 22 to 25 July 2010
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