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Radar Data Analysis and Numerical Simulation of
a Strong Squall Line in South China in 2007
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Abstract: A strong squall line attacks South China on April 17,2007. By using the conventional observations and Doppler
weather radar data, this strong squall line process is analyzed with the situation and the evolution characteristics of the radar
echoes. The mesoscale numerical model WRF (Weather Research and Forecast) is used to simulate this process for the interior
structure of the convective system. The results show that this strong squall line event occurs in the circulation background of two

troughs and a ridge over the middle and high- latitude regions of Europe and Asia mainly impacted by the westerly trough and

surface cold front. The strong squall lines are the radar echo characteristics of a typical three-body scattering and the bow echo.

The strong convection in the region of three- body scattering and the bow echo is very obvious. There are many convective vortices
and super cells in the system when the strong squall line hit the north and middle part of South China. Bow echoes appear near
the vortices. There are obvious cyclones at the forehead of the line echo and divergence at the tail. In addition, meso-f3 scale
structure characteristics of the strong squall line process are successfully simulated. Simulation results show that there are obvious

convergence, shear and convection unstable structure at the low layer in the squall line zone, the northeastward airflow convergence

line in the strong convection zone is closed by the strong convergence region with the center intensity of 0.8x10° s
Key words: Squall line; Meso- 3 scale; Numerical simulation



