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Evolution and Development Mechanisms of an Arc—Shaped Strong Squall

Line Occurring in the Center—south Part of Hebei Province Based on

VDRAS Data

JI Xueshuai',DU Hui*,ZHANG Xidan', HUANG Ruonan',GUO Hong',GUO Xuhui'
(1.Zhangjiakou Meteorological Bureau,Zhangjiakou 075000, China;
2.Guangdong Technical Support Center of Meteorological Public Security , Guangzhou 510641, China)

Abstract Based on conventional meteorological data, ERAS reanalysis data,Beijing VDRAS data and
radar data,an arc—shaped strong squall line occurred in center— south part of Hebei province on July
31,2021 was analyzed.It shows that: (1)The squall line occurred under the background of cold vortex,
and the cold air behind the 500 hPa vortex superimposed with the 850 hPa warm ridge,which
established unstable stratification and triggered near the ground convergence line.(2)The radar echo is
strengthened by the combination of scattered convective cells,the maximum intensity value exceeds 55
dBZ when the strong bow appears,there is a region of large radial velocity and the middle layer of
radial convergence, etc.These characteristics all indicate the appearance of strong wind on the ground,
while the echo overhang indicates the appearance of hail. (3)The wind field retrieved by radar can
show the horizontal and vertical structure of the squall line,and can clearly indicate the outflow, inflow
and convergence area of the squall line,which is of great significance for indicating the development
trend of different parts of the squall line.(4)The local convergence of the surface wind field led to the
triggering of thunderstorm cells,and the thunderstorm cells developed rapidly in the unstable
atmospheric stratification.During the development process,the vertical wind shear of 0-3 km gradually
strengthened , the cold pool formed in the lower layer, and the thermal uneven area expanded.Along the
large value area of the disturbance temperature gradient and the convergence area of the wind field,
the new convection propagated eastward and southward,and the scattered convection cells merged and
evolved into squall lines.(5)The wind field retrieved by radar can display the horizontal and vertical
structure of the squall line, clearly indicate the outflow,inflow and convergence area of the squall line,
and have important indicative significance to indicate the development trend of different parts of the
squall line.
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