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Abstract: Based on the meteorological data recorded from 1971 to 2006, and the precipitation data during
1999—2009 in Jiangsu Province, Zhejiang Province and Shanghai, temporal and spatial distributions of se-
vere convective weather are analyzed. The composite conceptual pattern of regional hail and rainfall events
above 100 mm * (3 h) ' caused by the North China cold vortex is also analyzed. Several physical parame-
ters of the two kinds of convective weathers are calculated as well. Results show that the frequency of hail
storm has a decreasing trend in the 30 years from 1971 to 2001 but a slight increase trend in the later 5
years. Hail and heavy rainfall events take place most in north of Jiangsu Province. The cold vortex is much
stronger and lies further north in hailstorm than that in convective rainstorm weather. The high-level jet
lies north in torrential rain weather, and in hailstorm it lies right underneath the hail-hit area. Moist
tongue is often found at low level in the both weather conditions and dry tongue lies right above the wet ar-
ea in high level during hailstorm while in torrential rain it is not. Statistics indicate that the 0°'C height, the

temperature difference between 500 hPa and 850 hPa, K index, precipitable water, and high-level wind
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shear,etc. can distinguish the category of the rainstorm and hailstorm well and the differences between

them are —1700 m, 7C, 8C, —37 mm and 1.63X10 *s ' respectively.

Key words: severe convective weather, temporal and spatial distributions, environmental conditions, con-

vective parameter
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Fig. 1 Number of days of hail from 1971 to 2006 (a),
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®1 EEAL=100 mm - (3 h)7' JSEEHKENBIHAR

Table 1

Samples of torrential rain [ =100 mm + (3 h) '] and regional hail

PR KA =100 mm + (3 h) 1]

1999. 08. 01 2000.07. 19, 2001. 06. 23; 2001. 07. 05 2001, 07. 30
2001.07. 31 12001, 08. 10} 1200108, 25 200108, 28] 2002.07. 07
i ono
2005. 10. 03 2006. 07. 03
R TN
12005. 06. 15 2005. 06. 19

R2 EHBEERKRBEKERSSE
Table 2 Conceptual pattern of short-time
torrential rain and regional hail
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Fig. 3 The composite concept pattern of torrential
rain caused by the North China cold vortex

(shaded: torrential rainfall area)
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Fig. 5 Scatter diagrams of four physical parameters for hail and torrential rain
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Fig. 6 Scatter diagrams and thermal stability parameter for hail and torrential rain (a) K index,

(b) A index, (¢) lifting index, (d) total index, (e) 0—3 km vertical wind shear, (f) 0—6 km vertical wind shear

(dot; torrential rain value, triangle: hail value, solid dot: value of hail with torrential rain)



%5

(R EY EE IR TR AR AN I SE Y S SN NS /L S et RO 583

B K v ST (B AR 3T 29 Sk 35°C L UK 8200 A Bl K
26~36'C , -3 29. 3°C, 4 I 5 WY B X IR )2 K 4K
KB R A . AR BURZ RAZE5 08
ML bR R 25 R 4% R IR A 22 N R
SBARE ABEBK. Y ARHbEfE EASIE
EE, RAEE BT, 35 %) 10 C UL BB 24 B K &
Az TR R B B ) ) R A5 (R AL 19900 . [l 6b
A UL L ERFEK R A FRECH 10~20CLIKE K Z /N
T O XATREEKE R T RE TR EIARRE
P B S 1T EE 2E TUAH WS HRTH 2 R

TR HC LT S w17 < BB 2 F) 500 hPa it
A AN R AR 671 R R AN B R . VKR B VK
Pl B 5 B K R B4R FHE RO 8 — 6 C Ay 5 ik
WK P2 —2.9°C (& 60) . BB ™ A4 vk R A &
Lo B K B K AR e )2 45 A Rl 46 746 5K
BLI &% 700 hPa L} T 4 50 hPa [a]f& 432 . i 5 &
U NCIE R i O NN BN d L B s =By
FEE, IKIESE (20100 T8 5 H 5 5H Rl T8 5k
KAR KB BLI>0 i [ P e gl 3L o
912 . SRBEK S VKE RS EA M THEECh2~6C
CE ) S oA AR AL . [RIAE T 53000 Q48 BT, LA X 2

75t 0 50T 38 2 B BORR, (FL AR 5 N R R R R 22 R
Ko IKERSMEAEHE 6T K 51°C .0k 558
KK [6] 5 90 B B 4 $lode RO 55 °C L 3R B K
A4 C BRI R A BT S8 B K A VKRS H B
1 S8 Bom TR BRIk

QN EES R’

A T AY) AR J2 4 7R 5 I R AE R TR B A%
fFo SRALV-A5 (1964) ¥ 48 H b 2 52 1 XX 3 2= 7
7S E T AR BELS W I HF 7 = 25 | 5 Rl rp R AR
Ble . A 20 T O KU B D) AR K XA AT
XA JE ., WM F LRI IKEEEREERE R
Fi NI ) N s SR A (1 s P19 X G B T
4 0~3 km([& 6e).,0~6 km I B K45 (& 60, 7K
BRI A B 3.0 67 X 10 ° Hl 3. 32 X
10°% s Vs BRAKBFBI(E R 2. 61X 10 °F1 1. 69X 10 °
s BRI A AR 3 LK 3 NP AR AE TR R AR
F,0~3 km 3 B Y] 5045 6 B X 5], 0~6 km
e 5 X Y] T KR R AR i K T 5 R K R AT L
T AR AR IS R B 0~ 6 km B KPR K/
BB WA 6 i R AL,

®3 BEXEHEEKERSZEMNARSHTHEREE

Table 3 Average convective parameters and threshold value before the occurence of torrential rain and regional hail

LY/BLibe VKA 1 B {H SR B KT 15
ATss50-500/ C 30. 1 (28,33) 23.1 (20,26)
K #5845/ C 29.3 (24,36) 37.2 (32,41
HBIHER LI/ C —5.6 (—10,—5) —2.9 (—6,0)
WIS % SI/C —0.36 (—4,1) —0.41 (—2.2)
BiEH TT/C 51.5 (43,55) 43.9 (39,48)
Afg%/C —1.2 (—6.5) 14.5 (10,20)
BARETHEE/ C 3.8 1.7 2.5 (2,6)
XA AT RE CAPE/(] » kg™!) 1564 (550,2500) 1298 (500,2200)
0~3km T KB /107% s~ 3.67 (2,5) 2.61 (1,4)
0~6km 1 K IAE /10 3 5! 3.32 (1.8.5) 1.69 (0.5.2)
0CEm)E ZHT1/m 3453 (2780,4170) 5096 (4700,5500)
—20CE2EE ZHT2/m 6585 (5630,7600) 8599 (8000,9300)
o ] [ K 5/ mm 27.4 (20,40) 63 (52,70)
1000~500 hPa /KK HE /(1078 g+ em 2 « hPa ! « s71) —3.4 (—10,5) —13.6 (—45,—5)

5 4% ®©

AR TG B A ROE G v 3 08 i KU 2
I3 XPARAE YR T T ST IR UKEL L3 /N IR K
KT 100 mm 38X 9 K IRIE 5 46 R 255 0 i - 4
Pt 36 A UKL B I 55 [ 7K R AN 00 RS 40 15 3

REAT R ] 538 X I 28 L A1) 1R
(DIR#T I X oK E H & 19711995 4R 2840 A
Ko H 1995 4F )5 B 5 08 4>, 2002 47 )5 2% 18 38 %5 4
5 A 7K H Kl 2001 45 iy 22 1% 5% 0 )5 s 2 2006 4
Ja WA S
(2) VL I35 48 JEL Ik 5 3 7 500 e I ri g 8 ik 47 7T
A 7R IS T M X Y S 3 s VKRS W A DX T YL



A

584

% 9539 %

BRI

(3) i [ K B VKB RS TR IR A B R e - 8
AR SRS RS SO A 5 VK KA 200 hPa &
Tt 5 8% HL AR R 75 DXL T BT R D8 5 R K B
FERIEIR X .

(DB SEAN ATgs0-500 . 0C . —20CEHE)ZE
AR KA A DX KRS 5 R A K R AR TP A A B 2
5o VKB AT 0500 HEBRFE K 7C;0CHI—20CJ2
B4R 3378 Il 6500 m. ¥ TR 2 B T8 IR 1
KLEFEKRT0C.—20C 2@ EEH A 2000 m;
AR 7K (B L 1000 ~ 500 hPa 7K V5 it BB 78 2 W
KA B SR T UK KA. VK B e 5 e 7K &
AR ATss0 500 LT 50K RS K {65 58 B K
EAEIE A B K HRSEAN TR R RS
B,

(5)CAPE BLI,SI.0~3 km 3 B A H) 45 5] 52 3
X i K A SR AT AR RE B E RS A PR LK
FeE A THE O 0~6 km T 7 R E) A8 HA BH 51X 4y
B FIRSEEEA T T 2 R E IR

&% ik

ST T AR 2009, H6 AR VKA B 25 40 A 5 R AR REE 4
Br. SR IE 23] . 18(4) 4347,

S g, AR S gk IR, 45, 2009, 26 F X 3 2 5000 T 2 R BUR O
XF AT L B b Bl . 37(8) :3638-3640,3701.

HOTF L SN BR 3 1 2F. dad  Bl 2 AL, 1964,

WREAE b ZE IR AEJRE. 2007. g 50 KRR E B 5 K 56 R SE. B
1% 4.,232(20) : 1372-142.

W e e B f A 3. 2010. 25 V5 N KRS B 4 A B A B UK R B 4

FE43 BT AL R4, 29(1) 1 49-53.

WA FE R g, R BB, A 2012, 3 X S BN O i IX R B
TR T 5T, K4 .38(12) 1 1515-1522

VLIRSS R PR A2 . 1988, Y175 T % R 40 B 5 Fildl. b . =
4 AL, 119-132.

B, KA, B4, . 2013, — R IR 5T IR W ARE &
PR A3 AT K%, 39(2) :210-217

A B SR T R TE KL L 4R 2005, P L IX UK 40 A AR AE. R4 R
$.33(2):160-162166.

BEBRAR , fr /N T — . 2007, 14 B4 25 76 ik b 50t X% i R R
AR AR . A5, 33(3) :28-32.

BEBRAR , fir /N T 2008, b 5T RE B — ik A L R ST R
£.34(2):10-17.

X E #2003, X S HOFE 58 X TR A B i 4E L AR
31(3):147-151.

VO 88, 2 e 9. 1994, L I3 UK B 38 X It K A% 1 43 BT 0y 30 A e
K4,2009):25-29.

K F AL E L TUE K 45, 2011, 5T HTE H X 38 4 3 I 28 20 4 15 K
SRR AN HT. K5 . 37(2) . 177-184.

WEEE A ERE. 2001, R E 7 B WA RAEF . AZFH. 21
(3):299-307.
AR RN A E P, AL 20120 19712000 4 3 [ R 0 b X 7 5%
VKL TR B R RUR ZE MR 1 25 k. /<4 . 38(10) :1207-1216.
TSI AT L L FE PN A5 2011, AR b v R AT 5 0 X IR R A
AFFAE A3 T . AT G244 27 (1) 1 89-94.

SKEEE L OB A LA, 2010, FBM TR HL R AR A BP0 3 R AE BT A
TR K4 .36(6):95-100.

T LRSS L BRI R 4R 1990, BRI . b R L 71

A IR ANFS LR PSS LA 2010, 3 X T KA I I 3 BAR L 55 4
RSP K5 .36(7):33-42.

B, Iz R R L 4. 1992, WLk E M R AWM. b . K%
AL, 146.



