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Analysis of severe precipitation on July 17, 2009 in Tangshan, Hebei province
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Abstract: Based on the conventional meteorological data from weather station and NCEP/NCAR
reanalysis data, the severe precipitation event in Tangshan on July 17, 2009 was analyzed. The results
indicate that the severe precipitation event happens because warm and wet air moves to the north and
it gathers together with cold air in the low level. Strong vapor convergence in the middle and low levels
is necessary prior to precipitation. Cold air invades from the bottom and uplifts the warm and wet
current, warm front frontogenesis in the low level increases convective instability, and ascending
movement strengthens, so rainfall increases. There exist low level convergence, high level divergence

and leaning upward movement mechanism in severe precipitation region. The region of the positive value
(MPV1>0) of moist potential vorticity is indicative of cold air movement and location of the severe

precipitation.
Keywords: Severe precipitation, Circulation situation, Physical field, Southwest current, Shear

line, Moist potential vorticity
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