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Analysis and High—resolution Numerical Simulation Study on

a Disastrous Hail Storm

LI Chao',PENG Xiaoyan', LIN Ying',SHU Aiqing*, GU Peishu', MEI Yiqing', YUE Mengqi’
(1.Nantong Meteorological Bureau,Nantong 226018, China;
2.Key Laboratory of Meteorological Disaster, Ministry of Education (KLME )/Joint International Research
Laboratory of Climate and Environment Change (ILCEC )/Collaborative Innovation Center on Forecast
and Evaluation of Meteorological Disasters (CIC-FEMD ), Nanjing University of Information
Science & Technology, Nanjing 210044, China;
3.Ninghai Meteorological Bureau, Ningho 315600, China )

Abstract In order to improve the forecast and early —warning ability of hail storm and reduce its
impact on agricultural production,by using a variety of observation data,the severe hail storm in
northern Nantong on 16 May,2018 was analyzed in terms of local circulation background,moisture,
instability, etc.Besides ,numerical simulation on this process was conducted by using mesoscale non-—
hydrostatic WRF model to address the mechanism of the formation of the hail preliminarily.It showed
that :the distribution of cold in upper layer and warm in lower layer led to the instability of atmosphere.
The combination of jets in high and low layers,shear lines in middle and low layers,dry lines and
convergent systems on the ground provided favorable dynamic condition for severe convection,and the
ground shear line was the trigger of this hail storm.Under the background of high 0 °C layer,high
CA PE ,strong and deep vertical wind shear in low and middle layers,obvious cold advection above 600 hPa,
strong moisture conveyance and 6, decreasing evidently with the height in boundary layer were all
favorable for the advent of hail.Also,vertical wind shear from the ground to 6 km high,the maximum
area of temperature and moisture gradient in low and middle layers,and the overlapping part of 6.. front
and high energy tongue in boundary layer corresponded well with the hail —failing area.The storm
monomer had features of the big hail echo,like inflow V notch,hook-like echo,high—suspended strong
reflectivity , three—body scattering,long—lasting high VIL value,ete.In addition,the high—stable value of
VIL above 70 kg/m* was consistent with the appearance of severe hail. The WRF model reproduced this
process well and could explain the reason of this hail storm.The regional continuous generated
convective monomer intermixing with the squall line resulted in the strengthening of the squall line in
its southern part.Then the squall line underwent a reorganizing process.Therefore,the release of CAPE,
the intensification of strong wind shear and warm advection along with obvious dry invasion had an
indicative meaning for the development of severe convection.

Key words disastrous hail storm; high 0 °C layer; cause; characteristics of radar echo; high -

resolution numerical simulation
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