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Fig.1 Cumulative precipitation and positive and negative cloud-to-ground lightning flashes distribution on April 12,2020
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Fig.2 Distribution of maximum wind velocity above magnitude 10 measured by ground stations on April 12, 2020
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Fig.3 Movement and evolution of the cold vortex over 500 hPa from April 12 to 13(Geopotential height unit:dagpm)
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Fig.4 Water vapor flux and water vapor flux divergence over 700 hPa at 14:00 and 20:00 on April 12
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Fig.5 Thermal condition at 14:00 and 20:00 on April 12
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Fig.6 Latitude-pressure cross-sections of meridional wind on 34°N and 31°N at 14:00 and 20:00 on April 12(Blue shading denotes
the updraft, brown shading denotes the downdraft)
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Fig.7 Time series of air temperature, wind speed and pressure observed at four national stations in the Zhoushan area between
14:00—24:00 on April 12
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Fig.8 Radar wind profile in Zhoushan from 18:55 to 20:22 on April 12
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Analysis of the strong convection process caused by a cold vortex at sea and the
cause of sea surface gale

WU Shanshan', GONG Yan', FU Na', YU Hongyao®
(1. Zhoushan Meteorological Bureau of Zhejiang Province, Zhoushan 316000 China; 2. Ningbo Haishu Meteorological Bureau, Ningbo 315000
China)

Abstract: Using conventional observation data, NCEP reanalysis data and radar data, the strong convection
weather process over Eastern China caused by a cold vortex at sea on April 12, 2020 is analyzed and the reasons
for the wind intensification over the coastal area of Zhoushan are discussed. The results show that the cold vortex
is forced to 35°N during the vertical rotation of the horizontal trough over the Yellow Sea, and the Eastern China
where strong convection occurs is located to the southwest of the cold vortex. The temperature difference
between the center of 850 hPa and 500 hPa exceeds 30°C, which is indicative for the prediction of this process.
The water vapor, thermal and dynamical conditions are maintained or enhanced at 20:00 compared to that at 14:00.
Cold pools appear when strong convective systems passes through, and the thunderstorm high pressure and strong
pressure gradient caused by the air pressure surge is conducive to the generation of extreme gale on the ground.
The extreme wind on the ground is also related to the downward momentum transmission, along with the smooth
underlying ocean surface and the "narrow tube effect” between the islands, resulting in the wind strengthening in
the Zhoushan area that is generally 1~2 magnitude larger than northern Zhejiang.

Key words: cold vortex; gale; momentum transmission



