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Abstract Based on the Doppler radar detection data and the NCEP reanalysis data, 6 tornado supercell storms in the Yangtze-
Huaihe region from 2003 to 2010 and their environmental parameters were analyzed. The results show that: (1) Hpag: average
of the tornado supercell storms was 1.7 km, Hrop average was 9. 1 km. The height of maximum reflectance factor was mostly
in the lower part of the storm, close to somewhere quarter to its base. Hpasg average was much lower than the mean averaged
over all the supercell storms of the Yangtze-Huaihe region, but Hyop average was slightly lower. (2) Iy average was
25.6 kg/m?, and Zyx average was 54. 8 dBz. Iyj average was much smaller than the mean averaged over all supercell storms of
the Yangtze-Huaihe region, but Zyx average was slightly lower. (3) Mjgase average of the tornado supercell storms was
1.2 km., Mrop average was 3.9 km, and Mgur average was 14.4X 10 *s™ !, Compared to the average for the Yangtze- Huaihe
region, tornado Mpssg and Myop were obviously lower, but Mgy was slightly lower. (4) When TVS (Tornado Vortex Signa-
ture) parameters got the maximum value, V,, was between 12 and 45 m/s, the Vi, was greater than 30 m/s, Vyuxp was larger
than 30 m/s, the hight of Vyxp was not lower than 0. 8 km, Tppr was between 2. 4 and 6. 4 km, the Tyase was between 0. 7 and
1.5 km, Tyop was between 2.3 and 6.4 km, and Tyxsur exceeded 22X 10 %*s™ !, The maximum parameter occurrence time of

TVS agreed with the actual time. On average, tornado appeared within 6 min after TVS appeared. And, (5) 0 — 6 km vertical

wind shear of the tornado supercell storm as detected by the radar was 15. 2 percent higher than the averaged value over the
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Yangtze-Huaihe region. Icapg average was 1752 J/kg, K index was 38 C, wind shear average from 850 hPa to the ground ex-
ceeded 12 m/s, and, the temperature difference from 850 to 500 hPa was 23. 7'C before tornado happened. The energy was on
a moderate to strong condition, the instability of the atmosphere was higher, and vertical wind shear became larger.

Key words Tornado, Supercell storm, Mesocyclone, TVS, Environmental parameter
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Table 1 The basic property of the supercell tornado
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Table 2 The storm parameters property
T % Bif (] Hpase (km) Hrop (km) H b R T BE H 3] %) Ivi. (kg/m?) Zux (dBz)
2003 47 H 8 H 22 i} 10 4y 1.6 10. 3 21.8 24.4 54,5
2003 47 H 8 H 23 i 20 4y 0.9 7.3 42.4 22.2 54. 8
200547 H 30 H 3.1 13.5 22.9 40. 3 57.3
2007 %7 H 3 H 1.9 9.2 24.6 19.3 52.2
2007 7HT7H 1.0 8.7 19.4 27.9 55. 6
2010427 A 17 H 1.5 5.7 31.9 17.4 54,1
1y 1.7 9.1 27.2 25.3 54. 8
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2709 2.6 km 5 km M 13 X10 *s ™', FHAALL . b
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Table 3 The mesocyclone property

o A 15 [ 4 SR A EN B Mgase/ (km) Mrop/ (km) Mspr/(1073s™ 1)

2003 47 H 8 H 22 i 10 43 7 0.7 4.1 10. 3
2003 47 H 8 H 23 B 20 43 12 0.7 2.9 18.0
200547 A 30 H 3 1.8 6.7 16.0
2007 %7 H 3 H 8 0.8 4.1 19.2
2007 7 H 7 H 2 1.1 2.4 13.5
2010 7 H 17 H 2 1.8 3.0 9.5
S 5.7 1.2 3.9 14. 4

3.3 TVS &#

BT ZEGRE TVS SEM G 4
TVS fe st i 19 2 808 - 17 B T8 46 52 b & A s ] —
HHFH 4, TVS SHUR N ERE L2 S Bk F
K. 2007427 B 7T HRERAET kEH)ET#
ek AR B TVS, B h WA 5 Ml
HR TVS 248k, bl 1.5 AN Huk g TVS 2
Bl s if ) Vap 7€ 12—45 m/s, Vi, KZ K F
30 m/s, Vo 2 # it 30 m/s. Vo B & B A KT
0.8 km, Topr 7€ 2. 4—6. 4 km, Tpase 7€ 0. 7—
1.5 km, Trop 7E 2. 3—6. 4 km, Tyxsur 3 22 %1077
s Txsue BB E Z LT 2 km, 7 H AT A&

TVS S50 w5k 1 B[] 5 0 4 52 Bt B0 14 B[] 3 A
W4 s M ZHE 3—12 min, F¥AHZE 4. 2 min,

F 54 TVS RS2 I K i) — R BB S 5L
{H, Horp 23 BF 18—29 43 1 APk A TVS,
B LB S BLEE ) Sy 23 B 20 43t SRAT R AE e A4S K
AEETEN B Vap B4 20 m/s, Vi KT 35 m/s,
Vo B3d 40 m/s, =43 3K F 3.5 km, Tyxsr
1 33X107% s, HAb g B TVS 2 800 3 248
19 0 KA 2SS L B e 45 & Az B A 4% 1) 3 B 25
CF S AN £ e KO K = 4R BRI E IR R
I R R V) AR K

#4 et TVS RIS S e & )

Table 4 The list of the TVS maximun parameters of tornado and the tornado time of occurrence

TVS il Vap(m/s) Vi Vxp/ w4 B Torr Tease/Trop Taxsur/ @ J# )L?%Ziﬁi
(m/s) (m/s)/ (km) (km) (km) (10735~ 1) /(km) 5} [
2003 47 A 8 H 22 B} 15 43 14.5 34.5 34.5/0.8 5.6 0.8/6. 4 25/6. 4 22 B} 10 43
2003 47 H 8 H 23 B} 12 4y 31.5 37.5 48/1.9 2.4 0.7/3.1 39/1.9 23 B} 20 43
2005 4 7 H 30 H 11 B} 20 4> 16.5 46 46/1.5 6.4 1.5/7.9 29/1.5 11 B 26 4y
2007 47 H 3 H 16 Bf 54 43 44.5 46.5 46.5/0.9 2.4 0.9/3.3 39/0.9 16 B 47 4y
2010 4£ 7 A 17 H 19 I} 42 4y 12.5 25 25/0.9 3.3 0.9/2.3 22/0.9 19 1} 30 4y
ST 23.9 37.9 40.0/1.2 4.0 1.0/4.6 30.8/2.3
5 20034E7 H 8 HlE TVS B2H
Table 5 The list of the tornado TVS parameters on 8 July 2003
5} [] Vap(m/s)  Vip(m/s) Vuxn/ 5% (m/s) /(km) Toprr (km)  Tpase/ Trop (km)  Taxsar /(107 3s 1) /(km)
23 B} 01 43 21.5 22 35/3.2 2.5 0.7/3.2 28/3.2
23 B} 06 43 21 27 35/1.5 2.9 0.5/3.4 35/1.5
23 B} 12 43 31.5 37.5 48/1.9 2.4 0.7/3.1 39/1.9
23 B} 18 43 26.5 41.5 41.5/0.6 3.7 0.6/4.3 33/0.6
23 B} 29 43 16.5 29.5 29.5/0.7 2.5 0.7/3.2 24/0.7
23 B} 35 43 22 29.5 35.5/2 2.5 0.7/3.2 28/2.0
23 [} 40 43 22 37.5 37.5/0.7 2.6 0.7/3.3 29/0.7
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¥ s . A S 18 min A B E KA HMP R
JRFRY 7 A X T e 45 1 B B A — R I 48 R B
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TERT R EAE G A 2 YO B AERT TVS £ )5 , 743
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Table 6 The time property of the mesocyclone and TVS

LR A 1) TVS i il Je A it ) B F AT e A I ] (min) - TVS i3 i 7] (min)

200347 A 8 H 22 [ 09 4% 22 16 15 4% 22 5 10 43 1 -5

2003 47 H 8 H 22 i 55 43 23 [} 06 43 23 It} 20 4 25 14
20054 7 /1 30 H 10 H} 38 43 10 B 56 43 11 1 26 43 48 30
2005 4 7 /1 30 H 11 i 20 43 11 it 26 43 6

2007 47 A 3 H 16 i 18 43 16 i} 42 43 16 i} 47 43 29 5

2007 47 A 7 H 18 i 51 43 18 i 57 43 6

2010 4E 7 1 17 H 19 i 19 43 19 I 42 43 19 I 30 43 11 -12

3.5 HEEZH
3.5.1 BT EEmMY)E

A EE VWP =8 453 219 0—1 km 1 0—
6 km f P58 K B ) AR {6 0L 3% 7,2005 4F 7 J] 30
H o4 B [E] 2 11 B 26 43,11 B 20 3G S
BEAHBAT TVS, i [m a5 TVS B[], 76 71 5 X
YIRS LB — K, BRI, 0—1 km Ay X
VIR i /N 6 m/s B KA 12 m/s, 3338 m/s;
0—6 km B XPIZEF/NG 8 m/s, | KA 24 m/s,F
¥t 16 m/s, it M2 0—1 km iF & 06
km i X B UIBH LR . AR)ZE 0—1 km X
W YIAE KA, A 2007 4F 7 A 7 B B85 L Wi i g
T %% » JHC At BT A NN 1 i & o 15 WA J2 22 U £ 7 [m]
R AS S A Rl BE T30 0 3. VLB IX 90 A4
JRARRER T 0—6 km K H V) ZEL N 14.5 m/s,
A, BB AR 06 km KR HYIAE &
H15.2%.,

#®7T ETFHEBHRIIAE (m/s)
Table 7 The wind shear (m/s) based on the radar

LA 0—1 km K FI2E  0—6 km KL EJ 725
200347 8 H 8 20
200347 H 8 H 10 24
2005 47 H 30 H 12 20
2007 47 F 3 H 7 16
2007 7HT7H 8 12
2010 4- 7 H 17 H 6 8

-1 8.5 16.7

3.5.2 ¥F NCEP &%

3 8 5 T K Ak M AR ) B3 ) NCEP
AT B RS ST AR RN A T S8, £ 7T HH 6
AT B B G A R 2003 4F B IR T8 45 30 B i) 45
U, HAE A — K NCEP %8Rk HH 80 5 ik
GBS, HET IS NI Lo i
/N 600 J/kg, f: K 2850 J/kg. EH K 1752 1/
kg s AR Wb 2 FE (2011) A BIF 5 45 SR 2% W 98 ) 3 K

£8 Jpl R R I  HF N5

Table 8 The environmental parameters at the times nearest to tornado occurrence

% B[] NCEP A [1] Icare(J/kg) Ik (C) 850 hPa Z| Hli 1 K12 (m/s) Tgs50 = Ts500( C)
2003 47 H 8 H 22 i 2003 47 H 8 H 20 i 2110 35 16 24.5
2005 4F 7 H 30 H 11 2005 4 7 H 30 H 14 I 2850 37 7 24.4
2007 4F 7 H 3 H 16 I} 2007 4E 7 H 3 H 14 i 1500 40 16 23.0
2007 4£ 7 H 7 H 18 iy 2007 4E 7 H 7 H 20 1 1700 41 12.8 24.7
2010 £ 7 H 17 H 20 i 2010 4£ 7 H 17 H 20 i 600 37 9 22
-1 1752 38 12.2 23.7
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Y Teare (H — M ZE K KT 400 T/ kg, B f52 /N 19
Teape fH A28 K T 58 X0 I KA 2R 80 Ik =40
35C, K 41°C, £F 4 3 i R M A 25K 5 850
hPa 31| b i X Y) 22 S /N 7 m/ s B K9 16 m/
s, -3 #8512 m/s; 850500 hPa 2 /N A
22°CLF¥ME N 23.7C . A& AL FE H 5 B BRI R
B RAA R EEE R, KNEEYZ KR, 5 808K
SWEA.

4 45 i

T 3 0] e o AR X R 1 AT L AR B AT
B

(DI &AL KA Honse ZAE 2 km DUF,
1.7 kmy Hrop Z7E 8 km DL FL3F 9.1 km; H
o KGR B Y L35 Oy 27, 200, BT H ZAE R
F R R F RN 1/4 &b, Je i g R K
F9 H s FOTLIE 3 X 45 Fft 8 2 B AR AR A 22 T Horor
] AR

() e WY AR Ty Z7E 10—40 kg/m” -1
25.6 kg/m®; Zux Z £ 50—60 dBz, -4 54. 8 dBz,
FOVLE H DX 45 bl 2% 500K LE 8, e 4 8 2B 1k Y
Lo /NG 2 4 T 4 8 G AR Y Z v (S LE B 2 FL 1A
M A .

(3) Je 45 8 AR B TBE Muase « Mror Al
Mer S 2 2 % & 1. 2 km, 3. 9 km #l
14,4107 %s™ " FIVLE X 45 il R 20 B0 1A LL 8 T
B AR Muase Merop B AR AR S 1T M 1 5

DO TVS S Hfe i Y Vi 7E 1245 m/s,
VLLI)jtng:J: 30 m/s, Vo Z 1 30 m/s, Vo
EEANET 0.8 km, Tppr ££ 2. 4—6. 4 km, Tpase 75
0.7—1.5 km, Tyop 7E 2. 3—6. 4 km, Tyxsur #8 F 22
X107°s™! » Txsur E‘J%Egﬁﬁa: 2 km, TVS 72‘%&
5 5 P I [R) 55 0 A S B e B A () S AR W A 22
£ 3—12 min, ¥ A 2% 4. 2 min, FE¥HWHF TVS
HIE 6 min &Kk A,

(5) BRIk VWP ™ i 50 14 e 45 B 2 2R A 1) 0—
6 e JXUTE V) A8 Ll VT VHE DX R 2% S A 1 O 244
th 15, 2% Jo B B AT Teare V-3 0 1752 J/kg, Ik
4 38°C 850 hPa 2| i iy X UJ AL - #2955 12 m/s.
850—500 hPa jE & 23. 7°C . 7] WX i A 5L
AE 1ty b 45 25 AR KA TS E TR, X2 B
PIZAE R oy S HORR AR A
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