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Comparative Analysis of Dynamic Mechanism of Two Severe Torrential
Rain of Typhoon in 2018 in Liaoning

YAN Qi', ZHAO Zhiqi®, LI Shuang', TENG Fangda' and ZHOU Tianjiao'
(1. Shenyang Central Meteorological Observatory, Shenyang 110166, China; 2. Institute of Atmospheric
Environment, CMA, Shenyang 110166, China)

Abstract; Conventional, unconventional, and reanalyzed data was used to comparatively analyze the forma-
tion of the heavy rains in Liaoning Province caused by the two typhoons northward of August 2018. The results show
that the two processes occur under the action of the three-band system. The subtropical high is stable and there are
two typhoon activities on the periphery, and the short-wave groove of the westerly wind moves eastward. The strong
precipitation areas are located in the high and low altitude jet coupling areas. The water vapor transmission channel
of the “Yaji” process is long, wide and lasts for a long time; The water vapor in the “Rumbia” process is mainly
derived from “Rumbia”, and has short transport path and duration. The south-west wind and the westerly wind
combine to drive the 8, gradient to increase the elongation, and the wind speed convergence in the area of the wind
perpendicular to densed,, line produce frontogenesis, the two factors together form dynamic mechanism of frontogen-
esis in the warm zone. The southerly wind and the easterly wind combine to drive the ,, gradient to increase the e-
longation, deformation and frontogenesis. The front and divergence terms formed by the two decomposition terms of
shear deformation have a good cooperation in southeastern Liaoning. The three factors together form a strong front
during the “ Rumbia” process. The water vapor transport and spoke cooperation of the “aji” process made most of
the water vapor in Liaoning full. The ascending motion generated by the secondary circulation of the warm zone
causes the convective unstable energy release to cause heavy rain. In the “ Rumbia ” process, under the condition
that the water vapor reaches the storm threshold and the strong symmetry instability, the combination of the typhoon
inverted convergence and the strong frontal secondary circulation causes the dynamic uplift to be rapidly enhanced,
and the water vapor is strongly radiated and merged to the high level to form a heavy rain.

Key words: heavy rain of typhoon; frontogenesis; secondary circulation; mechanism; comparative analysis





