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Fig.1 The evolution of the disastrous gale on April 12, 2020
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Fig.3 The temperature advection field at 14:00 on April 12
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Fig.4 The low-altitude water vapor flux divergence in northern Zhejiang on April 12 (The vector is flow field at 1 000 hPa, and

the shadow is water vapor flux divergence at 1 000 hPa)
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Fig.5 Sounding figure of Hangzhou station at 8:00 on
April 12
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Fig.6 Sequence diagram of vertical wind field at Hangzhou Station from 8:00 on April 11 to 8:00 on April 13 (a) and variation of
wind speed from 200 to 925 hPa at Hangzhou station from 8:00 to 20:00 on April 12 (b)
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Fig.7 Profile of vorticity advection (a) and flow field (b) along 121.5°E at 20:00 on April 12
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Fig.8 Variation of temperature advection profile along 120°E in northern Zhejiang
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Fig.9 Divergence field at 20:00 on April 12
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Fig.10 The weather model of sudden gale in Zhejiang in
winter and spring
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Analysis of the disastrous gale caused by downward transportation of
momentum in the coastal areas of Zhejiang province in winter and spring

YANG Yiping*, SHI Hengyu?, LIU Liyuan®, WANG Lijuan*
(1. Taizhou Meteorological Bureau, Taizhou 318000 China;2. Zhejiang Meteorological Disaster Warning Center, Hangzhou 31000 China;3. Xianju
Meteorological Bureau, Xianju 317300 China)

Abstract: The causes of a disastrous gale along the coast of Zhejiang province is analyzed in this paper. In
addition, the commonality of such sudden gales by analyzing similar cases is studied, and a basic weather model
of sudden gale caused by downward transportation of momentum in winter and spring in Zhejiang coastal area is
proposed. The results show that strong vertical wind shear, significant vertical velocity and the rapid alternations
of high-level and low-level temperature advection are the main reasons for this gale. Moreover, the coupling of
convergence and divergence fields at high and low altitudes accompanied by the entrainment of cold air
strengthens the sinking negative buoyancy in the strong convective clouds, which favors the strong downward
momentum transmission that leads to the occurrence of sudden gales. The characteristics of the weather mode of
such gales reveal that when cold air is active in winter and spring, the strong cold center maintains and the middle
and high latitude of Northeast Asia shows a "one trough and one ridge" pattern with dense isobars of the upper-
level trough. When the high-altitude transversal trough quickly turns to vertical, the trough bottom can reach 30°N
and its south. Also, it cooperates with the high-altitude jet stream with the central wind speed of over 46 m/s, the
vertical wind shear over 26 m/s and strong temperature differential advection in the high and low altitude.

Key words:downward transportation of momentum; jet stream; cold air; gale



