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Thermal and Dynamical Structure of Heavy Rainstorm in the
Huaihe River Basin During 3 — 4 July 2003
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National Meteorological Centre, Beijing 100081

Abstract The heavy flood over the Huaihe River valley in the summer of 2003 is another serious flood event after
1991, in which there were totally 7 rainstorm processes over the Huaihe River valley, the total precipitation. inten-
sity of the heavy rainstorm and severe flood were rare in the history. Both the precipitation and the flood over the
Huaihe River valley were more serious than those in 1991 during the same period. The strongest rainstorm happened
during Jun 29 to July 4, in which the intensive rain period was from 0000 UTC 3 July to 0000 UTC 4 July, with
Taihe in Anhui Province isolated by 24 h precipitation of 249. 3 mm,

By use of satellite, radar and intensive surface data, and NCEP reanalysis data, evolution of the mesoscale sys-
tems of heavy rain in the Huaihe River basin during 3 — 4 July 2003 is analyzed. Results show that (1) origin of
cloud clusters is from the mountain area of western Henan Province, (2) isoline of Ose is with vertical warm-cored
and funnel-shaped features similar to tropical systems, (3) bi-meridional vertical circulations are the main mecha-
nism for heavy rain, which are relative to the couple between high-level and low-level jet, (4) the high value of the
whole-level apparent heat source {Q; ) and moisture sink {Q.) is near the Meiyu front and the vertical advection term
plays a key role in Q and Q., (5) the construction of convection instability and conditional symmetry instability re-

sults in that there is not only deep thermal instability, but also moisture influx and triggering mechanism of thermal
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instability causing strong torrential rain.

The mechanism of the heavy rain is as follows. Firstly, the southerly jet in the boundary layer transports mois-

ture to the area of the large-scale ascending motion. Secondly, the slantwise motion arises and a conditional symmet-

ric instability forms in the same area. Thirdly, moist available energy and latent energy may drive the bi-meridional

vertical circulations. All of them couple each other and provide not only the deeply thermal instability mechanism,

but also the moisture transport and thermal instability trigger mechanism for the heavy rain.

Key words the Huaihe River basin, jet, instability, heat source
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