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Abstract The distribution of annual precipitation, which is affected by mountainous terrain, decreases from south to
north in Shaanxi Province. Annual precipitation is 400-600 mm in northern Shaanxi and approximately 500-700 mm in
Guanzhong. In the south, however, annual precipitation is 700-900 mm. In the Micang, Daba, and Qinling mountains of
southern Shaanxi, as well as in the western mountains areas, annual precipitation reaches 900-1250 mm. In addition, this
precipitation exhibits significant seasonal variation. Precipitation is significantly higher in summer than in other seasons,
accounting for 39% to 64% of the entire annual precipitation, and is concentrated in northern Shaanxi. In early summer
before late June to early July, heavy rainfall gathers in southern Shaanxi. Due to the sudden increase in local precipitation,

rainfall prediction is difficult. The case of a heavy rainfall event occurring in southern Shaanxi and Guangdong during 2-3

WFEBE 2010-11-11 W H), 2012-10-15 W EE T/

FBITIE PR E S A E I H KZZ-EW-05-01, [H5 HAR#EELE 40930950

fEZEINY RAER, 5, 1964 A, @il FEEMNGFRATIRILIS /77250, E-mail: liangsj309@sina.com
W@IAEE 45, E-mail: wangpei6@gmail.com



1 BRI BRVG Y B IR BB S 12 W 23 A

No.1 LIANG Shengjun et al. Numerical Simulation and Diagnostic Analysis of Rainstorm over Shaanxi Province during ... 13

Jun 2006 is examined. Data was acquired through a variety sources including observation analysis, numerical simulation,

and diagnosis analysis.

The effects of a short-wave trough at the bottom of a cold eddy at 500 hPa, a shear line at 700 hPa, and a surface

casterly are examined. The main factor triggering this storm was a sudden increase in the southeastward jet at 925 hPa and

850 hPa in the low troposphere. The process of this storm was simulated by the Weather Research and Forecasting (WRF)

model. The results are essentially consistent with the actual precipitation values. The heavy rain area, the center of

maximum precipitation, and vertical velocity are consistent with the observations. Moreover, present value potential

vorticity analysis indicates that a very strong cold dry air mass propagating from the top of troposphere in this heavy

rainfall process promoted the formation of severe precipitation. The change in vertical velocity and the general potential

temperature and distribution of the abnormal convective vorticity vector (CVV), which were all obtained through

simulation, accurately reproduce the area and changes in heavy rainfall. These three quantities demonstrate accuracy in

forecasting the storm. Therefore, the CCV could be applied to forecast rainfall in Shaanxi Province.

Keywords Torrential rain during the early summer, Numerical simulation, Convective vorticity vector
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