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Fig.1 Weather situations at 08:00 on July 26,2022
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Fig.2 Weather situations of 850 hPa at 16:00 on July 26, 2022
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Fig.3 Zonal profile along storm inflow gap on July 26, 2022
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Fig.4 Reanalysis data of 10m wind field at 16:00 on July 26,
2022
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Fig.6 Evolution of 1.5° radar reflectivity and CTL on July 26, 2022 (unit:dBZ)
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Fig.7 Evolution of 1.5° radar reflectivity during 14:00—20:00 on July 26, 2022
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Diagnostic simulation analysis of *'7.26"" squall line gale process along Jiangsu
coast

QING Tao*, LI Zeyu®, LI Chao®, SHI Dawei*

(1. Jiangning Meteorological Bureau of Nanjing, Nanjing 211100, China; 2. Jiangsu Meteorological Information Center, Nanjing 210019, China;
3. Jiangsu Meteorological Observatory, Nanjing 210019, China; 4. Lianyungang Meteorological Bureau, Lianyungang 222006, China)

Abstract: Based on data from ground-based observations, 0.25° X 0.25° reanalysis data of ERA5, SA weather
radar data in Changzhou and Yancheng, 3DVAR-based radar-retrieved wind data and the WRF simulation, a large-
scale squall line gale process occurred in Jiangsu Province on July 26, 2022 is analyzed. The results show that the
squall line gale process is characterized by divergent air motion in the upper outflow area and shear convergent
air motion in the lower vortex area. The upper dry-cold and the lower warm-wet condition along with the
continuous moisture transport of the low-level southwest jet provide a good dynamical background for triggering
and maintaining the convection. The instability energy, vertical wind shear, vertical ascending and water vapor
conditions are optimal when the squall line is inland, while after the squall line moves into the ocean, the
environmental condition is getting worse. The change of the environmental condition corresponds well with the
development of the squall line. After the squall line enters the ocean, the inflow at the back of the squall line
bottom layer weakens, leading to the reduction of dry air and the weakening of the squall line, and thus the
strength of the gale wind. Meanwhile, as a possible cause of the weakening of the squall line and sea gale during
its motion in the ocean, the reduction of the zonal land-sea thermal difference reduces the intensity of the sea
breeze, which leads to weaker convergent wind motion. The numerical experiment successfully simulates the
process of the zonal thermal difference reduction leading to the weakening of the squall line convection system.
Key words:squall line; WRF model; zonal thermal difference; terrain



