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Mesoscale Features and Dynamic Mechanisms of
an Infrequent Torrential Rain in Xiangfan

WANG Qin,YU Wei, WANG Cheng, WANG Fei
(Xiangfan Meteorological bureau of Hubei Province ,Xiangfan 441021)

Abstract: Using the Micaps conventional observations, encryption data at the automatic weather stations, NCEP reanalysis data
and GOES satellite data, the causes of Xiangfan rare heavy rainfall on July 22, 2008 are analyzed on the circulation, water vapor
condition, kinetic condition and the instability mechanism. The results show that: the heavy rainfall happens under the together
conditions including the subtropical high, upper air trough, southwest vortex, the shear line and the ground reverse trough; the
convective clouds at the shear line combining and strengthening in the area of heavy rain is the direct cause for the rare torrential
rain occurring in Xiangfan. The heavy rainfall occurred at the low value center of Ty Established by low-level jet, the water vapor
channel from the South China Sea to the inland region provides the adequate moisture. The low level intense water—vapor transfer
and convergence incrassating the humidity level rapidly to provide the advantageous water vapor. The high—level negative vorticity,
the stacking middle and low level positive vorticity and the intense vertical ascent movement are the dynamic conditions. The
energy front frontogenesis and the humidity front frontogenesis trigger and develop the mesoscale convection system.

Key words: Rare Torrential Rain; Upper air trough; southwest low vortex; Low altitude jet stream; Humidity front frontogenesis



