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Abstract: Under the similar atmospheric circulation backgrounds, the precipitation characteristics along the
coast of Guangdong on 2 and 3 June 2020 are quite different, so the mechanism is worthy of deeply explo-
ring. Based on ERA5 reanalysis data, wind profile radar products and observation data, we comparatively
analyze the differences of precipitation, atmospheric circulation and physical quantity field in the warm sec-
tor of western Guangdong coast in the two days. Besides, we also discuss the trigger and maintenance
mechanism of the double low-level jets for the precipitation in the warm sector of the region. The main

conclusions are as follows. The low-level southwest jet axis was located in eastern part of Guangxi, the
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boundary layer southerly jet over the northwest of the South China Sea strengthened at night and its front
side reached the coast of western Guangdong, maintaining for a long time. Under such a condition, the dy-
namic convergence and uplift caused by the convergence of wind speed in the front of the boundary layer
southerly jet and the blocking effect of the coastal terrain of western Guangdong on the southward flow
were conducive to the occurrence of convection in this area. At the same time, the existence and mainte-
nance of cold pool favored the development and maintenance of rainstorm in the coastal warm sector of
western Guangdong. When the low-level jet was significantly strengthened, expanding to the east and re-
tracting to the north, and the boundary layer jet turned to the southwest extending to the north of the
Pearl River Delta, the condition is not beneficial to the triggering and development of convection in the
west coast of Guangdong.

Key words: low-level southwest jet, boundary layer southerly jet, warm sector rainstorm, Guangdong
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Fig.2 Accumulated precipitation in Guangdong (a) from 20:00 BT 1 to 20:00 BT 2 June and
(b) from 20:00 BT 2 to 20:00 BT 3 June, and (c) hourly precipitation at Baisha Station in Yangjiang
from 20:00 BT 1 to 20:00 BT 3 June 2020

(The red boxes in Figs. 2a and 2b show the severe precipitation area along the coast of western Guangdong, the same below)
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Fig. 3 Reflectivity of radar at 2. 5 km height in Guangdong from 02.00 BT to 08.:00 BT
(a, b, co d 2 June and (e, f, g, h) 3 June 2020
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The 24 h precipitation forecast initiated from 20:00 BT 31 May by numerical models

for the corresponding periods during 1—3 June 2020
(a; —a,) from 20:00 BT 1 to 20:00 BT 2, (b, —b,) from 20:00 BT 2 to 20.00 BT 3
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Fig. 10  Vertical-meridional profile of averaged divergence field (colored)
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at (a) 02:00 BT 2 and (b) 02:00 BT 3 June 2020
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(Red broken line is surface mesoscale convergence line, arrow represents streamline)
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