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Comparative Study on the Lightning Activities and Dynamical Quantities
Simulated by the Weather Research and Forecasting Model
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(1. College of Atmospheric Sciences,Plateau Atmosphere and Environment Key Laboratory of Sichuan Province, Chengdu University of
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ence and Technology, Nanjing 210044, China)

Abstract:In order to study the relationship between dynamic output fields and cloud-to-ground (CG), a convective
weather system was simulated by the WRF model, which is over the Beijing-Tianjin-Hebei region. The weather accom-
pany with CG lightning flashes. Comparative analysis of the dynamic characteristic variables simulated by WRF and ac-
tual observation CG flashes were performed to obtain the correlation between them. The results showed that the maximum
vertical velocity is related to the evolution trends of CG flash rate, the extreme flash frequency will occur 20 minutes after
the extreme vertical velocity value. The large value of vertical wind shear is positively correlated with the frequency of
CG lightning flash, and the evolution of the position of lightning center is consistent with the maximum of wind shear.
The large value of vertical wind shear has a certain correspondence with the trend of positive flash. The simulation results
suggest that the WRF mode dynamic characteristic variables can show the time and position of the flashes, and WRF
model can be used for forecasting and researching thundery weather.

Keywords: lightning physics; atmospheric physics and environment; weather research and forecasting model ; cloud-to-

ground lightning; dynamics; updraft; wind shear



