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Analysis of Supercell Tornado in Westerly Zone of
Foshan on 31 May 2020
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Abstract: Based on the data of conventional meteorological observations, Guangdong regional automatic weather stations and
Guangzhou Doppler radar, the weather process of westerly supercell tornado occurred in Gaoming District of Foshan City on 31
May 2020 was analyzed. The results show that the high-level divergence field which overlaps with the weak convergence area
in the middle and low-level, and the deep and strong southwest warm and humid air flow in the middle and low-level, combined
with the long-term maintenance of the surface convergence line, provide favorable weather background for the occurrence and
development of supercell storm. Large Cape, strong low-level vertical wind shear and low LCL provide favorable environmental
conditions for tornado occurrence. Tornado is produced in meso-f scale supercell storms, and radar detects obvious hook
echo, echo suspension and low-level moderate intensity mesocyclone, but the mesocyclone scale is large and the diameter of
mesocyclone is more than 6 km before and after the tornado hits the ground, and the tornado appears at the top of hook echo and
the center of mesocyclone.
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Fig. 1 Video screenshots (a—d) and disaster situation (e) of the tornado occurred in
Genghe Town, Gaoming District on May 31, 2020 (The arc arrows show direction of

flying objects)
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Fig. 2 High altitude situation data at 08:00 BT 31 May 2020
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Fig. 3 T-InP data of Yangjiang station and Qingyuan
station at 08:00 BT 31 May 2020
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Table 1 Environmental parameters at Yangjiang station and Qingyuan station at 08:00 BT 31 May 2020

0~6kmREAEZ 0~3kmREXEZE 0~ 1kmREXEE
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INESH  CAPE/ (Jkg) CIN/(Jkg)  LCL/m 7 (mis) /(ms) /(mis) (m/s?) EHI
i 2154 0 50 13.0 10.0 5.7 48 0.6
BEYT 2706 0 349 10.0 71 65 1.0
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Fig. 4 Surface meteorological elements between 18:00 and 19:00 BT 31 May 2020 (Arrows show airflows, solid lines
show convergence lines, circles show small-scale cyclonic circulations)
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Fig. 5 Guangzhou Radar 0.5°, 2.4°, 4.3°reflectivity factor at 18:48 BT 31 May 2020 (a—c) and Guangzhou radar 0.5°
reflectivity factor and 0.5°, 1.5°radial velocity diagram between 18:54 and 19:00 (d-f, g—i) (The triangle show the place
where the tornado occurs, circles show the location of the mesocyclone)and reflectivity factor (j), vertical profile (k) at 18:48
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