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Numerical Simulation of a Heavy Rain in Nanjing

ZHAO Shengnan', WANG Lei', LI Xiehui', YIN Fei', PEI Kunning’
(1. College of Atmospheric Sciences ,Chengdu University of Information Technology , Chengdu 610225 , China;2. Shanxi Institute of Mete-
orological Sciences, Taiyuan 030002, China)

Abstract: To analyze the process of the heavy rain in Nanjing on July 5, 2018, the NCEP ( National Centers Environ-
mental Prediction) global objective analysis data, the mid-time hourly precipitation data provided by the China Meteoro-
logical Data Network, and the WRF (The Weather Research and Forecasting) mesoscale numerical model were used.
The results show that the occurrence time, intensity and effect of the rainstorm simulated by the WRF model are good. A
convergence of the ground wind field in the rainfall area is the key dynamic forcing mechanism for the weather process.
The low-level convergence causes a strong vertical ascending, which makes the convection develop vigorously to form the
heavy rain. The shear line formed between the northeast air flow in the south of the North China high and the warm and
humid air flow in the southwest low level jet in the north of East China with a stable mesoscale low vortex providing a dy-
namic mechanism of the rain. The mesoscale high wind speed center along the low-level jet stream forms a wind conver-
gence over Nanjing, which enhances the horizontal transport of low-level water vapor to provide the water vapor condition
for the rain. The 700 hPa ageostrophic wet Q-vector negative divergence zone has obvious indication significance for the
future 6 h precipitation zone, and the precipitation center is located in the large value zone of Q-vector negative diver-
gence gradient. The difference value of @ vector frontogenesis function shows that the change of frontogenesis function
has Mesoscale characteristics, which is of better significance to predict the falling area of precipition.

Keywords : atmospheric science ;numerical simulation ; diagnostic analysis; @ vector;heavy rain



