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Abstract; By using the conventional observation, automatic station, Doppler radar and FNL reanalysis data
(1°X1°), this paper analyzes the spatial and temporal distribution characteristics, ambient conditions and
radar key features of the typhoon-tornadoes in Jiangsu during the 2007—2018, and compares with the cor-

responding characteristics of typhoon-tornadoes in Guangdong. The analysis results indicate that the frequency
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of typhoon-tornadoes in Jiangsu has increased compared with the past, and the occurrence time of the tor-
nadoes is concentrated in July and August from 16:00 BT to 20:00 BT. Jiangsu typhoon-tornadoes occur
after typhoon landfall 24 hours later, different from Guangdong typhoon-tornadoes, which occur within 24
hours after typhoon makes landfall. A strong preference for tornado occurrence is in the northeast quad-
rant with respect to land-falling typhoon center. High risk areas of tornado occurrence in Jiangsu are con-
centrated in the central part of Jianghuai and Xuzhou. The low-level jet transports abundant water vapor
and unstable energy, providing favorable ambient conditions for tornado, and the ground convergence line
is an important system for tornado development. The common ambient conditions for Jiangsu and Guang-
dong tornadoes appear to be the low, strong deep-layer and low-level vertical wind shear and high storm
relative helicity. The major difference between the Jiangsu and Guangdong tornado cases is that the
Guangdong tornado has weaker convective available potential energy and convective inhibition and much
lower lifting condensation level, but stronger deep-layer and low-level vertical wind shear. About 2/3 of
typhoon tornadoes in Jiangsu accompany with tornadic vortex signature (TVS). The thunderstorm cells
that produce strong tornadoes are associated with mesocyclone and TVS. Strong tornado is more likely to

1

occur when the lowest level difference velocity of TVS exceeds 23 m » s~ '. The lowest level difference ve-

locity of tornado TVS in Jiangsu is weaker, and the maximum shear is smaller (1/3 of that in Guangdong).
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Table 1 Statistics of disaster situation of typhoon-tornadoes in Jiangsu during 2007 —2018
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Fig. 1 (a) Monthly and (b) hourly distributions of typhoon-tornadoes

in Jiangsu and Guangdong during 2007 —2018
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(Red frames represent position of the typhoon center at the time of tornado genesis)
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Table 3 Environmental parameters of typhoon-tornadoes in Jiangsu during 2007 —2018
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(Green dots represent the occurrence areas of tornadoes)



198 A % 948 %
(mf, TVS)., ¥4 e TVS) g 2 Rk % i
5.1 TiEXEEESIaE af; Je 4 h AE (BK R R A B

R GE—GE T AR HE AT I b X i e 45 7R A B
WEY N e H R GF L AR 3 h 24505 3 h
It (] B O BB A RO o e 45 A b % B IR il Y R A
TR . 2 A5 ) R IR ARORY Bk I ) BRSO 4 )
KM Stumpf et al (1998) By F = jE iR 3l 77 i
Mitchell et al(1998) [y TVS 1 %Il J7 ik #4775 ik 5
FHERRAE SR IRAL B P FR 7 B vz ] TSR R AR
ERITAIH E R G 45 R A B Tl 55 b .
BT TVS RRAE L5 ROBE AL/ o 52 458 1) 3 B 45 40 o i
A2 RN G R AR SO R TVS SCHERHIE
geitryERtE T TVS Bk R . 455 N L
A% R 7 A 1) TR L5 1) A T AR A S [ PR R 4
o R R B A R TVS R85,

H AR KA TG R R HL T 0
NE T BOA B 4 I8 43 25 S (] T 2 HE B A 1A
L AR Y HE 3 AR 2o B AT — B s 2 i R S e A
AR B H A E (B, TVS) B8 R B & A JiE (35 e &
TVS) ., HAl e (8 TVS) #h h Ak T & vp <Uie

& R 20 T AU (B TV S) 45 M R AE 8 A G2

5.2 InEBRESXEHERITHHT

2007—2018 4EAIVLIRTE 7 4> 5 WS Wi K 77 A
12 Wl i, Horp 33, 3% i & WU 4 B 1R TG
HASIEAT TVS . 67. 7% B & K e 3 B4 £k b
TVS Ak HA 16, 70089 & XUl B B R [R] A B A
HARER TVS FRAE . [R]I FEBEAT o AUBEAN TVS %t
TE R & Wl s B BT 7 A 19 e 4 9000 340l EF2 2%
SROEE: . MHATE T AURE TS TV'S FRAE P Bl s A AT
TVS B & XE % 5 A B ™ A2 59 Je 45 1 8 EFO
~EF1 5 e 4. 71095 6 XU 6 A Uie 3L
UBRAR T SCRGEiT o Brilon & WUg B 9 TVS 4
fE{E . o Br 5 XU 4 B R AR B 85 0 R AIE L 38 B i
T TVS $251 T e 45 SR i [E], TV'S (9 F7 22 i |
V-2 JE e AT g L JRE E P 2 e R D) L e A I 2 Y
I RN e RSB FIT A e R B AR AV 3 2 22
(lowest level difference velocity, LLDV), DL & & 1E
A AR R 1Y) B O 1] R 5 B S T TR i B (R )

F4 20072018 FIIHEARES TVS 151
Table 4 TVS statistical characteristics of typhoon-tornadoes in Jiangsu during 2007 —2018

I RARZECONY) B Jem e Y% o
wan  BOEE TSR TSR L Ll R TSk iy w  RAR R
GF/R/RD /min /min ,"kymh_J /k;nm M /(107‘5 s t/; yj”'l?m)4 1; E{J%i Ry LLDY /dl%; /rl?m)4
min (mes™ 1) (107*s 1 E/km /(mes D)
2008/7/30 12 36 0.9 3.3 55.2,18 30.3 1.1 2.4 67.3 0.9 37.5 54.8 2.6
2008/7/30 24 49 0.8 2.8 50.4,30 25.7 1.1 1.9 65.9 0.8 33.0 55.3 2.6
2008/7/30 —18 30 1.3 3.5 32.4,30 20.1 1.6 2.2 56.9 3.6
2012/8/10 0 6 1.3 2.8 32.0,6 23.0 1.3 1.5 32.0 1.3 23.0 57.5 6.1
2014/7/24 0 12 0.7 1.7 58.6,6 22.7 0.9 1.0 62.8 0.7 25.0 57.0 2.1
2017/8/1 12 6 0.5 3.1 54.0,6 17.5 0.5 2.6 54.0 1.6
2018/8/18 0 18 2.3 5.1 29.6,18 31.5 2.3 2.7 30.6 2.1 30.5 55.1 2.6
2018/8/18 10 12 1.0 1.5 40.6,6 23.0 1.0 0.5 13.3 1.0 23.0 50.3 1.6
Je s TVS FHH 5 20.4 1.1 3.1 45.7 26.0 1.3 2.0 50.7 1.0 27.0 55.1 2.7
e TVSEHME  / / 1.9 5.1 32.7 22.2 2.5 3. / 543 3.2

TP o TR IR B KR A B R R A SR A 5 5 B S R V) AR ) % O A B TVS S S di R Y B i IR A3 TVS R e oy 5 4
B Y B T] 43 B % 6 min, 45 fmaxsh 755 5 AN BF U B0 00 51 36 vh B 5 X6 =230 min,

Note:

% ” indicates that the typhoon-tornado is accompanied by mesocyclone; the time of fmaxsh in fifth column indicates the time when the average

maximum shear of the tornado cell TVS occurs. For example, the duration of a TVS is 5 times and the time resolution is 6 min. If the Zmaxsh

appears in the fifth time. it is 5X6=30 min in the list.
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