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Abstract: One mixed severe convection process which was accompanied by tornadoes, occurred in Huang-
Huai Region (Yellow River and Huaihe River) and Jiang-Huai Region (Yangtze River and Huaihe River)
from north to south on 19 September 2023. Funing strong tornado (corresponding to EF3) was the stron-

gest tornado, which was 1. 2 km away from Tongying Village where extremely strong wind of 41. 8§ m « s !
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(Scale 14) was observed. Based on the data from ground automatic weather stations and sounding stations,
data from S-band dual-polarization radar, we analyze the Funing strong tornado in this paper. The results
show that the tornado occurred in the strong warm and moist zone between the subtropical anticyclone and
the low-level shear line. The slope of low-level front was large. The convergence line moved southward on
the ground rapidly, combined with extremely low height of lifting condensation, low convective inhibition,
high convective available potential energy and vertical wind shear. These conditions were favorable for the
formation of tornadoes. The Funing strong tornado was a typical severe rainfall supercell tornado, charac-
terized by hook echo, bounded weak echo region and deep strong meso-cyclone. The high, slanting,
strong echo extended to the height over 16 km. Tornado debris signature (TDS) observed by dual-polariza-
tion radar was wide, indicating the tornado was strong and destructive. Affected by strong vertical wind
shear, the differential reflectivity (Zpg) arcs separated from the strong specific differential phase (Kpp)
center in the hook echo, and the inclined vertical circulation was conducive to the maintenance and develop-
ment of the storm. Heavy precipitation echo with low centroid appeared in the front of TDS. After rainfall
and temperature cooling appeared on the ground, Zpi arcs and Zpz columns weakened and disappeared, and
then the tornado weakened rapidly.

Key words: supercell, cold pool, dual-polarization radar, tornado vortex signature (TVS), tornado debris

signature (TDS)
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Table 1 Tornado characteristics of Yancheng Dual-Polarization Radar on 19 September 2023

FRAE B 19:46  19:52  19:58 20:04 20.10 20:16 20.23 20:29 20.35 20.41  20.47

A E L R/ (m e sT D) 19.0 20.5 20. 0 30.5 28.5 35.5 27.5 25.5 22.5 20. 0 15.5
TS B AR/ km 7.0 6.5 5.5 5.5 5.0 3.0 3.0 4.0 4.5 6.0 5.5

A BE S 5/ km 1.4 1.3 1.2 1.1 1.1 1.0 1.0 0.9 0.8 0.8 0.8
TVS A/ (m+ s 1) 25.0  25.0 21.0 50.5 43.5 59.0 54.5 47.5 40. 0 29.5 22.0
Zpr/dB 2.0 2.0 2.3 1.2 —3.4 —2.8 —1.6 —1.6 —1.4 —0.7 1.3

cC 0. 99 0.97 0.96 0.98 0.55 0.68  0.73 0.71 0. 67 0. 74 0.96

T ¢ P ONE T T E AR ARG 5 19 O 7 TR SR A AT DU B8 s Zor AN CC O TVS AR A 3 S G A
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Fig. 8

(a; —d;) Zpg (colored), (a,—d,) CC (colored) and (a; —d;) Kpp (colored)

at 0.5° elevation of Yancheng Radar on 19 September 2023
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