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Numerical Simulation Study on Electrical Activity of a Squall Line in Beijing

LIU Heng', ZHOU Yun-jun'?, ZHAO Peng-guo', CHENG Peng-wei', ZHANG Xin’

(1. College of Atmosphere Sciences, Plateau Atmosphere and Environment, Key Laboratory of Sichuan Province, Chengdu University of
Information Technology, Chengdu 610225 , China ;2. Meteorological Disaster Warning and Evaluating the Collaborative Innovation Center, Nan-
jing University of Information Science and Technology ,Nanjing 210044 , China;3. Jiamusi Meteorological Bureau,Jiamusi 154000, China)

Abstract ; Inorder topredict the lightning activity by WRF model, the non-inductive charging mechanism and a bulk
lightning parameterization scheme were coupled to Morrison two-moment micro physics scheme in WRF model. On these
bases, a squall line occurred in Beijing on July 27 of 2015 was simulated. The microphysical characteristics and charge
structure characteristics were analyzed in detail, moreover,comparative analysis of the lightning activity from the WRF-
simulated and observed CG flashes by ADTD was also performed. The results show that the content of each hydrometeor
from high to low is graupel, cloud water, rain water, ice and snow. The distribution of graupel in the vertical direction
can reach more than 13 km while ice and snow can reach more than 14 km, and cloud water can reach up to 11 km and
rain water is below 5 km. Under the non-inductive charging mechanism, graupel takes a negative charge, ice and snow
both take a positive charge. On the other hand, the simulation of squall line produces a normal dipole charge structure,
consisting of a main positive charge region with an upper main negative charge region. Moreover, the temporal evolution
characteristics of lightning frequency from WRF model were nearly consistent with the observed cloud-to-ground ( CG)
lightning flashes rates, and the simulated distribution of lightning density is similar to the observed CG lightning density
in the maturer of the squall line.

Keywords : atmospheric physics and environment ; lightning physics ; WRF model ; charging and discharging ; hydromete-

ors ;microphysics ; charging structure ;lightning activity



