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Observational Analysis of Tornado in Kaiyuan of 2019

YAN Qi', ZHANG Aizhong’, SHEN Lidu’, CUI Jin* and ZHAO Zhigi*
(1. Shenyang Ceniral Meteorological Observatory, Shenyang 110016, China; 2. Air Traffic Management Bureau
in Northeast China of CAAC, Shenyang 110169, China; 3. Shenyang Regional Climate Center of Liaoning,
Shenyang 110166, China; 4. Institute of Atmospheric Environment, CMA, Shenyang 110016, China)

Abstract: Using the observation data of automatic stations, the FY —4A satellite data and the Doppler radar
data, the sudden strong convective weather are analyzed in northern Liaoning on July 3th, 2019. Results show that
in the context of the weakening stage of the cold vortex, the cold air activity at mid-latitudes is frequent, and the
short wave troughs at the bottom of the cold vortex on the 500hPa and the 850hPa levels form a forward-inclined
structure,, which is conducive to the strengthening of the convection instability in northern Liaoning. The tornado in
Kaiyuan generates and disappears rapidly, and clear overshooting cloud tops on the visible images of the FY —4A
satellite. The radar reflectivity factor is characterized by the combination of convective cells to a supercell, the con-
tinuous mesocyclone, the hook echo, and the three-dimensional display of a hollow structure; When the strong echo
area is inclined to the side of the moving direction, there is a dome structure and a bounded weak echo area in the
vertical section, and the tornado is most likely to occur in the hook echo area; The location of the cavity coincides
with the central region of the mesocyclone and the hook-shaped echo, indicating that the supercell has a strong vor-
tex there, which is conducive to the movement of the funnel cloud from the parent body to the ground. There are
symmetrical positive and negative speed zones on the radar speed product. The rotation speed continues to increase,
and the speed zones develop downward continuously. When the adjacent speed pair is detected at a low elevation
angle, the mesocyclone also extends downward and shrinks rapidly, indicating the occurrence of tornado. The cold
vortex in the northeast of China, the low-pressure zone in front of the Mongolian cyclone, and the invasion of cold
and dry air on low levels caused the frontogenesis and other dynamic conditions, which are the triggering mecha-
nism of the convection from Jilin to northern Liaoning on the weather and the middle o scale. Whereas the local
heating near Kaiyuan generates updrafts, and the decrease of the surface pressure enhances the cyclonic conver-
gence of the wind field and the development of the ascending movement, which are the triggering mechanism.

Key words: cold vortex; sudden; tornado; mesoscale characteristic; triggering mechanism; Liaoning Kaiyuan



