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Abstract: Based on the conventional high-altitude and surface observation data, NCEP/NCAR reanalysis
data and radar data, this paper analyzes the mechanism and evolution characteristics of convection initiation
under the influence of cold air in Suizhou and Jingzhou areas of Hubei Province on 4 May 2020. The results
show that there were three initiation processes of severe convection in Suizhou Area, including warm sector
convergence process, cold front process and low-level jet process. At the same time, the special topogra-
phy of Suizhou played an important role in the maintenance of severe convection. The condition of convec-
tive initiation under the influence of cold air was related to the thickness of cold air and the level of free
convection. When the convergence level of cold air and warm moisture flow was higher than the free con-
vection level and the convergence had a certain vertical thickness, convection initiation was more likely to

occur. The cold air intensity in Suizhou was stronger than that in Jingzhou, and the front at lower
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tropospheric level was strong, the updraft in the middle and east area of the positive potential vorticity

anomaly was strong, which favored convection initiation. However, there was no convective initiation in

Jingzhou, because the lower tropospheric front was weakened, and the cold air and updraft were also wea-

ker.
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(b, £) 850 hPa temperature field (colored) with wind field (barb), (c. g) distribution of sea level pressure (colored)
with surface synoptic system (red line: warm front, blue line: cold front,
“D”; cyclone), (d, h) meridional vertical profile of temperature (colored) and

horizontal wind field (barb) at 113°E at (a—d) 20:00 BT 4 and (e—h) 08:00 BT 5 May 2020

~500 hPa 2y fi 1L F I (& Th) o H e i g -

113°E B9 7 B F K S X3 28 1) ) T AT 60, 3T 3 i b
TR 0 A ] 0 V8 R T T T S v A R A 5 |

REFmE] 26°~27"N Z W R JLH8 . 30°N LIJE1000



982 A

% 548 %

6T A 3 - DS 3 19 43 A BT S 76 S0 2R B RV L P 28 A
b T8 AR b SR S 1002 hPa, 5 850 hPa
G 3 B 30 A B (B 1)

£ EARRTE 5T W A0 B R s R E R
o5 A 3 HOSHIE S H 08 WY 48 h H iA%<
AR A SR B (] 2a) , B 50 04 b X, 38 b 2 K
X AR TR 2C LB VLD JR B BB AR AL B
4~6"C [ BE N H X (L0 2 BT %) BiF 3 3 6 °C LA
R . AR GB/T20484—2017 (e AR 2L Fi1 [
T % SR W R 6 A 3 ) A v ) ) % b v A 4 B
Z2 43,2017 1AL AR R X, H SR AIRA 48 h
PRI /N F 6 C L JE T 5518 25 3 BN b X R T
BmAER, MMM EELREFIHTFREES HE
J2.5 H 4 H 08 HFZE 5 H 08 if 24 h EitFasK &2 1a]
Ay Ao (B 2b),50 mm L FSR K FEEE LS
A X SR AR L SR A B SR VG - HE R RS R
FPAR CH Hh DX R K SR R 20~40 mm « h ' 5
BFSE K . BEMMBIX L 27,1 mo« s AR KU vk
BRI K BT K R IR 54 mm, 5 K K %
H34 mm o« h™', M AEER Bt Bk B R KN
37 mm, e KK 17 mm « h ' jg #BACH 3
5 mm DL /NET . JC B 5 X R A

2 5 IR ik A M B0

T SCORs T 43 BT 9 I R ) 3 B R
PR b DX X7 3 fik A ok R . [ A B WF 9 3 o R 35
8% 40 dBz 19 [8] 3 A0 R 5 X R A AR G (Mecikalski

and Bedka, 2006 ; Roberts and Rutledge, 2003 ; Bai
et al,2020) , > B I A8 Ml F 7R X I KU, AR S0 8 — 1l
F 40 dBz 15y B 5F 28 R 7 189 (B2 A7 % 3 XU 2 11430
A AEAR 20 km (9 BT DX B & 2B 6] it KU ) AR
FF, HOBE B X A b — YR R Y A I [R)
20 min, MHE Xy — Ik ClLad #e . ARG M o BE
MHLIX S A 3 U CT ik #2500 JH 3 X0 i B 2 3k
Clid#e.

2.1 BEMMX

BN X 3 W CL it B BB 5 7 4 H
15:04,17:30 F1 2147, 8 A% B 42308 7 h,
TR BE M S i B R s 4L A R R TR T 3
R CT i i R L A8 R A . o 1 T8 48 W 7R X i
AR AE o B rp 3 o XA s IS R T
35 dBz 1 X 3,

W CLid B EAE 4 B 15.04, 76 B P4 55
0 Bk & A B AN ISR 30 AR | A XU A R
27 km, 40 dBz A 5% [ 36 i AR AL/ (&L 3D {H X it
S JRENE % 1] % TH R 38 8~ 10 km (Mg ) 515:10 X
TR AB RIS IEAE A B Z ] A% X
& C. & 1634 X KR C AW . fie K5 RN
35 55~60 dBz, Al T &3k 9~12 km, 16:56 Xf
TR EE C 43 2L xt i M C1.C2 I 4k 22 m) AR AL Jy
s (& 3.

55— B BO L 7 B M M DX PG R S Ak % S e AR
J5 [ % 3y, X i K2 T RR R /DS B Bl PR R i 9
BN,

34°N

33

32

31

30

29

B2 202045 A3 HO8KZES H 08Af 48 h H &R AN LI (B0 (LT WM i 57,
WL N T A F(b)4 H 08 By FE 5 H 08 B 24 h Byl Ff K &84 i

Fig. 2

(a) Variation field of daily low temperature (colored) for 48 h from 08:00 BT 3 to 08:00 BT 5 May

(red line: Suizhou City boundary, blue line: Jingzhou City boundary)
and (b) 24 h precipitation distribution from 08:00 BT 4 to 08:00 BT 5 May 2020
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Fig. 3 Distribution of composite reflectivity factor of Suizhou Radar in 15:04—17:07 BT 4 May 2020
(a) 15:04 BT, (b) 15:10 BT, (¢) 15:27 BT, (d) 16:34 BT, (e) 16.:56 BT, () 17.07 BT

(Letters represent storm number, red line represents Suizhou; the same below)

R CLid R & A 7E 17:30( 4),C1.C2 1
] A6 7% 3 ok B2 v G I 1 5 g X I RUER D 5 ] IR
T 60 dBz (1% [ ALY & O, Ml T B & 12~
15 km , [7] B 76 58 [0] 357 /e 58 A X i A& ELF 8 ik %
550 ] B BE B K 29k 30 km, HFEES |k FH 4R
KA 20 min, 55 Cl ik fAniE. EVF Bl fih &
5B IR, T 1814 BN KR G, A
D 588 5] 38 1 BB 9 /0 » (] 9 52 B0 g L R AR . 18237 X
TR D gs I kL R G o & Jg L, 45 dBz DLk
R 5 [0 39 T AR T S 3 K, 2006 5 FE A 5 % 60 dBz
PLE B2 G TR i — 4 RF 4L 1.5 h,
et K. 20.51 DLJE G Bl R %, 2
21:36 Fifi ] Hhy X H 0 5 [l 3 58 A . 55 B B
XoF 9T S B 1) T A R E [ B iR TR 35 A N b X e
PR AE A7 I [1] 55 die K St A8 A -3k 31 60 dBz LU
1520:00—21:00 B Hb X B 27.1 m « s "HR
LA VK R

21:52 B M Hh X rp A P A AL 6 i R HL T
BrE (R 5, 7E4R3ILL HLT RG22k 20 km |1
FJE X3 M, BE 8 F— Wk Cl B EAC il

20 min, WO BN 30 X5 = CT A #2158 X i
FLR LT R J o] 35 o 38 09 0 . AT 5 O e [ I 7R
B M R AR AT X S AR T BT AR I bR . 2 22.32
XA AR HOLT VK 2 L AR RS 1 e 52 3.
2254 XA ARG IF S X K2 LI T 23:05 K
P Ul 553 » G ST M 3t DX V4 g 788 X O & B (ELE R S
Ik 553+ 75 AN BTE

2.2 IR

Xof 0 X 58 F 9 2 A v e N G
TL—1 » B B A fiok 2 X 9 . PR AR Y £ E e
FRPH b0 1 [l g fioh & B v AR REAE (L 6D, 5 5 H
00+ 24 I 17 b DX A R R X 300 1m0 6 HE B0 (5% €8 AFE T
TN o [T B 2 A A g o R 3K R ¥ S UK 1 X A T
e [ 5 b X 32 3] 700 hPa AR5 52 WA A5 43 BT
[l & e . 0030 FEHI M PEILFF & 6a~6c H 48
THEARR N A XA 24> 43 HUHE X & R o 33 J2 I
X 2E—k CLigd A, 0048 X 9t B4R A 4 VG ¥ )
B 20 km RLAMP TRV A VT b X fih & BT A 6 3
IETF 00:48 T BL— 25 A3 V4 [n] A X 3304 5 3206 il A&



984 A

% 548 %

33.0°N

33.0°N

33.0°N

' — 31.0
112.5 113.5

T T
114.5°E 112.5 113.5

T 31.0 i
114.5°E 112.5 113.5

4 202045 1 4 B 17:30—21:36 B R ik 44 S5 5 8 743 Aii
(a)17:30,(b)17:52,(c)18:14,(d)18:37,(e)18:59,(1)20:06,(g)20:51,(h)21:13,(i)21:36
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