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Study of the Vortex Structure and Vorticity Budget
on a Heavy Rain in North China

TIAN Xiu—xia'?,SHAO Ai-mei'
(1.College of Atmospheric Sciences, Lanzhou University, Lanzhou 73000
2.Handan Meteorological Bureau, Handan 056001 )

Abstract: Based on routine observations, satellite data in Micaps system and NCEP 1°x1° re-analysis data, a local severe
heavy rain occurred in Hebei Province on July 11-12, 2004 was analyzed. The westerly trough at 200 hPa, low eddy in North
China at 500 hPa, and easterly wind in middle and lower levels were the direct influence system of the rainfall. The low eddy in
North China was a very deep baroclinic system. The three dimensional structure was that the curve of temperature was sunken in
the lower level and protuberant in the higher level with the obvious vorticity field characteristics.The rainfall was corresponded with
the deep positive vorticity. The disconvergence field was disorder and the upward motion was strong in rainstorm area. The cold air
came form northeast area below 500 hPa; the height of convection was lower; the source of vapor was from Bohai Sea and the
easterly winds in the lower levels may be the main carrier in transporting the water vapor. In the vorticity budget equation, the
horizontal vorticity advection is opposite to the horizontal vorticity diversion which played the main role in the totel vorticity field.

Key words: Heavy rain; Physics diagnostic; Low eddy structure; Vorticity budget



