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Abstract: The comparative analysis of the severe convective weather processes on 29 July 2015 and 14 July
2018 is carried out based on conventional observation data, automatic weather station data, NCEP/NCAR
GFS analysis data, Doppler radar data and satellite data. The results demonstrate that there was a cold
vortex in easterlies at 200 hPa, an easterly wave at 500 hPa but subtropical high at 850 hPa in both cases,
which means the weather events were under the influence of upper-tropospheric cold vortex in easterlies.
The vortex in easterlies with shallow depth, high relative humility and low temperature was significantly
different from typhoon or easterly wave. Furthermore, the cold vortex could not bring gale and rainstorm

by itself. However, it inccurred severe convection with thunderstorm, heavy rain and hail triggered by

xR E AR SR AR DL BT CCMAYBY 2019-047) FIH L4 A 4 Je 4R 350 H (2019QN04) 3L [l %% 1)
2020 4 8 A 2 HUlthss 2021 4F 6 4 30 H & &R
B—AEH b, FENE R E 5 H1. E-mail: orangeboy@zju. edu. cn



5113

TRAUEE S - P UCIR XUAY 8 2 V% i T 0 3 R AR L 23 1381

surface mesoscale convergence line which was caused by east and west winds on 29 July 2015. On the con-

trary, there was no occurrence of convection due to the lack of trigger mechanism on 14 July 2018. The di-

vergent rotation characteristics in front of the cold vortex moving could enhance the ascending motion so

that it made the convection severely, which was significant different from the weather systems under west-

erlies. Therefore, it should be paid special attention to in the early-warning operation.
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Fig.1 The 12 h accumulated rainfall (shaded) (a) from 12:00 BT 29 to 00:00 BT 30 July 2015
and (b) from 12:00 BT 14 to 00:00 BT 15 July 2018
(Black pentagram in Fig. 1b is the location of Hongjia Sounding Station)
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Observational soundings of Taizhou Hongjia at 08:00 BT on (a) 29 July 2015 and (b) 14 July 2018

(Dashed, thin solid and thick solid lines indicate dew point temperature curve, stratification curve and state curve, respectively)



TRAUEE S - P UCIR XUAY 8 2 V% i T 0 3 R AR L 23 1385

118 120 122 124°E

1000 1500

118 120 122 124°E
J . kg—l

2000 2500 3000

K6 (2201547 H 29 H 14 BF,(b)20184F 7 A 14 H 14 i
CAPEHIR) A1 LICRR{E 2R L 3437 - °C) 43 A
Fig. 6 Distributions of CAPE (shaded) and LI (contour, unit: ‘C)
at 14:00 BT on (a) 29 July 2015 and (b) 14 July 2018

E T8 80 (LD 5 CAPE A 8 4F i % R X & L LI
LT — 8 CHM AR E X5 CAPE {Hil#isd 2500
Jokg "M REREE AT S, 201847 H 14
H 14 i CE 6b) AN WL AR i XV CAPE {8
WIHEALE 1000 ] « kg ' Lh LA EB L T 2500 ]
c kg 'L LIE/MEHE—TCLIF, #2015 47 A
29 H 14 BF,2018 4F 7 1 14 H 14 B} SR B WA
R 58 4 B 1o ox i & AR R B A5 1F . Ao 4G
RFUI P E AR X JE L ) CAPE 32k 1000~
2000 ] « kg ', LI —5~ —2C (Meng et al,
2013) , A] I3 P U ek R 1) A RN OR A Al O R
PR . AR R 14 B RS B OK i
(EImO H#14E 36 mm DL b i RS T 52 mm,
R4 T — 2 MR &M,

MIRZS K HL oA T DL B e e & A R
TE 24 R AT K R R R AR LA T R
TR AR A B 20 A O &, 2015 4F 7 7 29
Had B2 & 1 0 & 1O Ak s S 20 AN B e .

5 fih A A AF
N SSR ACER AN LA EN SR

1 BE AR B0 A TR R AR R B, i
XU A A BR T AR E 2 RKIRAR M R R R

AT G B I R B HR T il R L R R AR AR
2007) .

Bl 7 J2 AR HTE @ sl ol R Bk B R 22
2015 4F 7 J1 29 H M K i TR 4L A R
MAEK 1 h Bitm&E. 10 B X (B 72, TR
TV R AR A AR A e DR VAR 3 Ty XU XL ) ) 25
St BT KRR A P LR R KU N T
BT R 5 0 v RUBE A 25 e A AR G2 H I P XL
R WUE 8 & dm A T s . 12 B (& 7h) L
R R R AR YERE B R AR R A o 5
AR . AR AU A 2 BE 2R g XU PG R E 0 B
WG i I i RURE i 2 ] L T R Ak T
W 1) 7R AL G 2 i A e Il g L Rk 1 h Bkl
A RO B A R B X Sk, T3 40, 5L R 5
B 37 1 o] PG b b DX, R B T R R A X R
IR DA AR R 1 h BEAK X

13 B (& 7o), B & 25 % i 9 0 76 25 XL |
TN LR A LA AN AR B b 1 PG G Ty ) B8 B
[E] 52 30 T f0m R 1 A K A BT S K Sk B
P ROBE R A 4R R I I X SR R K DA B TR AR R AL
KRB N MR AT . AE 14 B (B 7)) %I 4K A
FEAE S T FL 3 BRI 445 2 T etk 2 )5 Bl = A
PR HE— 2 VG HE o RUBE B G 4L 9 (B0 L 9 B K DA

B R R AL B =2 ) G b N R A R RIS 5 e T



1386 A

% 547

FEAWVL AR G ACFR 2 B E DL UL P AR b
DX, b 3 b DX BT 5 2 A R R

XM BLRAE 2018 45 7 ] 14 H i REAIRA
WL, TCIBTE 2018 4E 7 A 14 H 10 I (& 8a) \12 [}
(Il 8b) s J2 JF Al Bk v CTT ) o o8 A Wi VLT #1002 A
T I 3 PG 79 A T XU e A O AR B AR R TR TR
W A BTSN, R S AR B B A ek
A5 A A il & R R . 38k AN 850 hPa Rl
EERE S WE 4 WAL BA A, 2015 45 7
H 29 HidfEml &R 20 —ARdum A F T
A RS O PG X5 )2 AR R XU 4 s R 0l AR W R
FIAEHE M 2018 4F 7 A 14 H i B |l s LAyl T
HETR I 15 VR O A AR XU e 2 PN B L PR
R

MEL E 438l LU 31,2015 48 7 A 29 Hp/p
T T 1) Y VA R UG 5 i bt XL XL 1) 22 5 DA R i 1K 2
KGR EZM T B T A 8 KZ R R
BERR A2 Bl RO i G 4k ik R SO BR TR IR R
5T 2018 4E 7 H 14 H Wi U O A — B AR
] S0 A T B ROBE AR 5 4 AT 2 T X I )
BHLH .

N TEE SRS h R R AL Z
RF P T R O RN A P A ) IR AT 43
Mro WISHE A LR B A6 BT X 9 K A< 1) AR b e
B LBl I 1) 28 Ak bR F8 2 I I T AR A S 2 AT
XF [ 7 o BT GFS BRI I ] 43 B3 6 b R R
FHIE 28N (15 TH K 43 BT W7 25 m A 2R B O 1 XL
Y BUEGAE DR R S R IS 5 T s S
W Z [ I R .

2015 4E 7 A 29 H 08 i} (& 9a) , 3 3 J¥ (4
HZO M BT LLUEE N £ R TR T IR £
§.700 hPa DLN By /NG Bl XN . 278 B 30
FORE (SE(2) 78 30 b 1T )2 DA IE (R 22 . 36 B3 M 1 )2
VG HE R 325 N 850 hPa #| 200 hPa 5 BL48 & 56
BOARA MG . BT 14 B (& 9b) AR R R A B
Jnag, 400 hPa DLF JL-F &8 5% b B &, 0 H 2
850 hPa LAF4& & M BA &, 1fif 400 hPa LI b %6 #%
BEMK., HEEENEAEEREZY F.120°E
FAEHBT —0.8 Pas s By EFE s L, ETHE
Bl R RHG 58, AT WL, X 2w J2 ¥ 18 V8 2 B ¥ i T

HEJ7 1] 5 2 0 A B e R s o T R IRZ2 Y BT
iz 3, A R TR RSB e

& 9c 1 9d & 2018 4E 7 H 14 Hif#2 08 B #0
14 By 28°N (R iRE L6 Fiafe 71 3 (SR HZ) &
TN T LLE S Bl 20 i Tk, TGS R HUE
W TE T LR 08 I, 14 B %A R A 8
AL, X5 2015 4 7 H 29 Hid W 8 AW, 5%
FLJGL PR S 2 PR A 8 08 A VG 2o AR v, 23 1 AR 2 D AR
S BT RN 8 B M T X3 AR AR B R T WA I
FEABAEAE M AR MR S . B F 2015 4F 7 A
29 H o FE M A AR 78 K2 R A R AR XU R
AR TG RARZ 5 G A 2 n s a e e . 2
G R A= I A o i) I S <) R DL 7 N W | [ SR ]
2018 4F 7 14 H 3 2 i T M i — B0AY AR g L B
SRR T BB 7 A 40 A Wi A A 5T
FRAERRR 5. F, &2 R0 R R AL
BRTE 54 il B 6 T B HL R 2 R AR )ZE AR
R0, M2 BT R A SO T A R i T S
A 300 500 A1 J2 1) A N X 3 1 R

E 10a /& 2015 4F 7 H 29 H 08 B WS & 25 % 1R
Hts 122, 5°E il 3 B8 B (SR 20 FsUE ()
MHFE. NHEEY BB, @2 % FEZ AT 500
~200 hPa(Zr {4 J7HE) . 3 B 7 [0 b J&— A5 ik
RG24 G w2 MG & 5T BoR%
WNF L BTz s £, EFHE s a0 fE —0.6 Pa
«s ' k. 500 hPa DLF A9 IR R 7 e 1R J2 i 1
FUCRI . TS5 48 7 1 (B 10b) L ¥ iR A AR X R
JECEHEO B AL T 80N L. KT T
32 I A A AT 5 ARORE 2 A R R v R AL T
330~340 K, A X3 )2 Fl 3k Hb 11 1 5 . 3 AR
R—AEain. Eax 201845 7 H 14 Hid#E
23V 108 1) BBl ) 23 8] 45 4 43 A CIET gD L . ml LU 3]
EUUMEER, ETRAGTHHXMRERSES &
AR KU 85 2R R 2R G5 8 3 R ), L3 B 1) O F
ANRIE BB TR 3Z 2 8 e v (A T A
I, RGEA B AL G WEIR WP AE 23 KA KR 2
WA KA, HEES R R igg sy, 5%
TARZ RGP, 5] B V8 I A1 7 = 4 e e e
S8 T TVE gy A T B A Rk A WA R
TR R R IR



511 TR S5 T AR IR 85 25 ¥ T B8 X O R 0% B 40 # 1387

30°N 77 717 77 7
ANV s
/1t MRS A
YD SRR R R R EE TR A
Pttt annrtasas Al

29 _f}r“ LIS A AV A A ISR 2 I B R 2 B i
W N R R RN N Y
'/f.vkb 1'71A544>rb'[4ﬁ//
K v« < M vya T E Ay Vb A4 f/!’
\\<<>6A>¢<<q<v1,'4¢f

28 fAny ¢‘;A.<<,<v;',v r
f N daaa 77 A K v o4 bR
IR IR s R \/
}ff\\kklvl* >i< \Y
fk\\\iﬁv-»->0>'4<A \

27 —+k’\\fff'-v->-l>of
AA vt A A 1
4;..*\}4;-.‘!“’
cotpv‘n.>s.,‘;

44 44 <v v <V A>T

26 e B AR ZE TR S T W BT S
MNA T 4 4> AN g7
<»41v<<">‘f
*pAAvvvh&f
1Altvkh4f

25 T “Alfff
117 118 119 122°E 117 118 119 120 121 122°E

117 118 119 120 121 122°E

—— [ I I | I
1 0 15 20 25 30 35

Bl 7 201547 H 29 H ()10 B, (b 12 B, ()13 B, () 14 BT K3 AR B am « s71)
HAE SR CHE) AR 1 h i GEEL, H AL mm)
CHLFE 28 327 T 46 A R s ) 8 20
Fig. 7 Surface wind field (vector, unit; m ¢ s '), composite reflectivity (colored)
and future hourly accumulated rainfall (contour, unit; mm) at (a) 10:00 BT,
(b) 12:00 BT, (¢) 13:00 BT and (d) 14:00 BT 29 July 2015

(Thick dashed lines denote surface convergence lines or shear lines)

1Bl RS it B AT LA T L A58 5 L R 4568 -

6 518 (D PUGE R TE R XA BB s & T R E
() : 7E 200 hPa b 3471 — 48 WA 8 i » 500 hPa

2015 4F 7 7 29 H A AEAEWITT S Wi M WS 0 K R LA KU B & S8 . 850 hPa Ak TR B P

A R BT R XA I R R K R UK SR X PR RS A TSR I K AR AR T A, 2015 4F
MRS FINZRERIFLE 4 2018 45 7 A 14 HAL 7 H 29 H M BLT 55 13 AR A6 I 33 F8 K 0 vk 25 26 3



1388 A % AT %

30°N T q 30°N " ;
NN SN A 'Q'{\\’\'\ N r('b),,HA»M¢ff;\\X\'\\X\\\\\ A\S
" “
eSS SRS FRRRRRRNA NS SRR RS R R RN
AR R e wx fM\\\\ ffaa w*‘xx\\\\'\\\\\ §
R L B R RSN .A_\L, IR S N TN {’
20— h v o<« \kekke\\\’;Q\\\\\ \ 20—t kk*(—(—«\'\?}%\\\\\ X
R e e« e v NN NSNS A4 > v S« 4 & 4 o« xR LA AN
R I RSN N WL W N N NA NN NN N R S A TV UL U UL UL N NN '\
R L S S S NN R R S N NN K
R S A R RS S RN % For b s e e < R R w o v v SO mUROR R :‘.\ ‘\s
28 7oA A R N N N N N R B R S e G N O e ARG N S
y 4 (O N R e R A R S e 77 (N e N RN NS Lt
[ I R IPs PEPES - NSRS ) s 4N LR T W S R e St e \
NA RN« v b s e e ) - = ~ AR NENAN <
}\Kkk//#b%‘\\\'\wlz/‘//\ - }“‘\ \
27 A vvce vyt T T 27 e e e e e, N
PR b ‘/‘//\ e e e e S e
¥ 2 e A e e — o /
beww e < L b v |
e v ¥ v« //// P R P o ]
26 Fewv v /o 260 ¥ ANAN S
« v L R
A ,//:; e ,//;
F e v = &« &« ¥ ¥k v ¥
F e « « « « PR rs
25 T T T 25
117 118 119 120 121 122°E 117 118 119 120 121 122°E
S5m-s’! S5m-s’!

B8 201847 A 14 H(a)10 [, (b)) 12 B b I K3 (R B4 cm = s71)
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(Wind vector indicates the vertical circulation in Figs. 9a, 9b)
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