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Analysis of Environmental Conditions of Continuous Severe
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Abstract: Using the data of satellite images and NCEP/NCAR 1°X1° reanalysis data, the characteristics on
cloud images, track, intensity and the subsisting reason for a 9-day long-life cold vortex are studied, and
the cold air activity, humidity vertical structure, water vapor condition and the change of thermodynamic,
dynamic convective instability parameters related to continuous severe convective weather events over the
western coast of the Bohai Bay are analyzed. In addition, the key of forecast and the threshold of severe
convective weather events are approached. The main results show that, firstly, during 9-day period the
convective weather events appeared at south or southeast of cold vortex and their TBB values were between

—40°C to —72C in the severe convective process, and above —40°C in the weak convective process. Sec-

w AR PEAT A CRBOBHIFE (G YHY200706042) 6 T4 Jay B 45 A Ak 300 B B4l 52 % 50 (CMATG2009 YBOA) ALK HE il 4R 2008 4F
BT 7 00 H 3G 5 %5 B
2009 4F 1 A 16 HULHE; 2009 4 8 A 24 H U E Hi
B—AFE . GG AR AR AN P RUZ K P R AT 5. Email: yixyl123@sina. com



.
18 L

% 936 %

ondly, the reason for cold vortex subsisting is due to the transport of vorticity advection from two sides of

blocking high in eastern Asia. Thirdly, the cold vortex was dynamic during long-life cycle and the distance

from the center of cold vortex to the areas studied was related to the intensity of severe convective activity.

The V vector at 700-500hPa responded sensitively to the change of shallow trough or cold air activity.

Fourthly, humidity layer at low levels becomes thicker as persistence of severe convective events, and the

water vapor flux at 975hPa plays an important role in transporting water vapor from the Bohai Bay. Fifth-

ly, indices SWEAT and SREH are better parameters than others used in the current forecast.

Key words: cold vortex, long-life, continuous convective weather events, environmental conditions, threshold

51 5

VI RV 1 T8 JE it i A 77 i X 7 R L BR
R VK S5 3000 R AR 2 2R R 3R R 58
AT e 19 5 o8 30 K AR ) P A B — iR
HERF 3~4 K. SRIMT.2008 4 6 A FA) . ¥ i 1< i [
T BE L 3 I VS R RS 9 R BT R R B
i AR GEYE SR I E] 2 A BB R R AR S 2 A T 30
ARSI . — AR 9 I K A I TR R AR
55 B S I E R . 9 R FE R H R AR IR X
PR A T R 1 PR b 4 B S iR e AR . AT L
TSR v 168 4 R I B BIF 5 L AT 5 0 O R B Y
PRI R B TR A b X 52 v U ofE A R 2 A R
Wi 3L

TR EBRAET v i 23 0 B R ¥ 108 3 A5
% B 1989 4F T A B AR L 7ER R B R
AT 55 BRERAT R REAS [) B E bt BE I 2 B K
JUHC IR 8 108 J F W S X A DM A R DA S
VAR5 7 5 K V% 0 2 2R 0 D A DAL e 45 4 AR .
VIR ES F DI L I X 25 R o G ie = IX A AR
DX VIEWEFRIX R s X AR = X)) 5P H
e B EAT T 08 5 BRIE SR AT 4 . P9 52l P g Rt

KSR R TR ZAAAE T HIRIES RAR S ITM 4
AN P R NP - e i | B R Ny R LD O
W Bz, JAh R 5 R RS
MZ A EREVMN KR IV E T Gt £W . KA
TT%H A ALY 1 (500 hPa | 7E 35°~60°N,115°~
145°EA MG 390 5 4 7 1 X BH 2 = e 1 & R AR 4k
A e L V8 i i 5 Sk 1) H — v I A= i
WK 2.1 R 240K, LRI RAH R0 IR
X RSB FRE LB L 0k 78 LA B9
Xof V8 18 1) Mg GE I 5 B TR 2 T R Ve e 4E 4 1Y
T Bl 7 ik R AR A R X ¥ i Tk Y 3 T A
Z , X R X iR 5 ARERTARS
9 5 H 0% FR TR AL 5 BT T T 0 3k P R A0 I 9 4
MIFEFRANZ . 2008 4F 6 H T 1) i 7Y 2 F 2k B
A M R A [ — R 5t X A UF R iR
) RS At T AT Y R S 9

1 RABS

M 2008 4E 6 H 22 H I A4 E 7 H 1 HE
J S D VY RS 9 K 2 UG A2 BRI R R 28
T AR RN SR XL LUK R R TG B, 3R 1 A R
HiLIX 9 K 3 KA B B E] L T R R R R R

1 2008F6A2HAEZ7A 1 BREMXMNRERSHER

Table 1 Overview of convective weather in Tianjin from June 22 to July 1 in 2008
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Fig. 1 Satellite images (IR) of cold vortox system at time of convective

weather events during 22—30 June 2008

(wind fields are retrieval wind at height of 100—300 hPa, arrow pointed position of studied areas).
(a) 0130 BT 23, (b) 1930 BT 23, (c¢) 0130 BT 25, (d)1330 BT 25, (e)1930 BT 26,
(f) 1930 BT 27, (g) 1930 BT 28, (h) 0130 BT 30, (i) 0130 BT 31 Jun 2008
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Fig. 2 Distribution of geopotential height field (solid lines, unit: dagpm) . vortox advection
(shaded areas) and temperature(dotted lines, unit: C) at 500hPa during 22— 30 June 2008
(a) 14 BT 22, (b) 14 BT 23, (c)14 BT 24, (d) 20 BT 25, (e) 14 BT 26,

(f) 20 BT 27, (g) 14 BT 28, (h) 14 BT 29, (i) 14 BT 30 June 2008
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Fig. 4 Time series of vertical distribution of relative humidity

(shaded areas indicate relative dry areas of relative humidity under 60% ;

arrow points beginning time for convective weather) for 9 days

6 RAHBAATESH

A5 1) AR SRR RN IE LI B ) PR B S R I
I S E X NS S SO R R P T IR
9% MBI B L T Bl 7 48 R A & X I % D KR
R EREEMEM. RIS Dy, P X
B B 19 44 R Bl ) R BE S B0 DA L DU L T A
PESF RSN HOH RO 55 1 ZE AR bR . 7R .
Fii 4 45 B KL w6 I S A B e e e L R
55 5 [ (0 9 X 3 R AR A 28 YRS B b oA 2
TR 2 o 8 7Y 2 xR SR 7

B0 14 B #E25 B kL, B LA NCEP 1° X 17
SRR R SR & 2 RTINS 5
BIHTHERLD (K 4550 BRI (TD 1 KI5
B (SD KA A RE(CAPE) ;31 /13804 0~6 km
JELE P SF 29 KL B AE (Shear) | JR 5 H X B 5 12 i BE
(SREH) ; 58 K@ 15 B (SWEAT ) & 3l Jj i A &=
B aTe 8. SREH SWEAT ik T

3km

Jk V=0 x Ve
oz

0

SREH =

SWEAT = [12T3° 4 20(T*" 4 T3°) — 2T —
491+ 2V + V7 +125(S+-0.2)
A SREH filiih T 355 K B A5 B H B T
DR B B AR RS Bl L B TR B B L DRUFR R A S
PR RN A 770 B A NE S (EE RN D7/ BB S T 8
SWEATS £33 7K 2905 il B e 15 B s T
HE B T35 KA E 5 R ER . Sy 500

hPa.850 hPa X[ 2= Y IEJiE . 3% [ 5 X2 A v] B
W SWEAT {4k 10002130

M1 3% 2 v DL, 22 H B[] G ) #4  FlpE 2 A
T & SR WA BB BE B RY)AE Shear {5
[ IXA] B 2 A B S 8 A TR B Ok (1 3b
FW] 850 hPa & BB WAL RO . UL BARAH
B SAER fil KWL SR J2 S5 AR S AN 2R
R UL B LA X TG B . 23 H AR —
YR MR (1) RO 2k 2ot A L A R Y BT A R R E R 1 3
WIE 3 S U I RS R WA E 28T I S b
R X A5 Shear F1 SREH 1,55 &5, 36 B 38 K 4
e 5 XU Y] AR S RE LR 7™ A 1 R BE A5 x5 SCHRC6 142
ML —5, 25 HH KM i, 30 R
S AW AH Shear 1 SREH 1R 59, 13 B 3% 1k i F
S WO ) iR AT S5 0 R 88 Bl 0 S5 TR T AR R B R
T M RAMEE IS5 em KUK 1 H 1 /B RN &K
F| 75. 4 mm, I fE A KR 5 KSR §E B
SWEAT ik%] 550,28 9 RZ ¥ . 25 HKIA BARE
it CAPE A Jividi /b AR 3l ) 5 R 55 4F, PR IRAE R
LH I 8 5 . SWEAT Jy 489, 3 X ¥ K < 3
Ja S BRWE] 176, 26 H BER] Y ) 6] I 7 XU AR
Xof WEE BE AR A L 5 I R AUk AR T (26 H 20 B & 27
H 02 Bf)SREH Jy 105~143, K HE 8 18 52 KX
#Zii(GR D, 28 HXAWERS 26 HAHERL, 29 H
gt fE . B K 38 5R X Y] A Shear B4, oAl 45
#.SREH .SWEAT ¥j/N, 30 H #8180 )1 5%
P . SWEAT Jy 327, #2in BfE . 734h,24 H
55 (4 % i ok AR B GF T B Sk SWEAT A
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Table 2 The convective parameter by NCEP1° X 1° .

Number drawn solid line square

indicated threshold of severe convective weather events

H NS5 LI K TT SI CAPE Shear SREH  SWEAT #RJF4»2
1 {1 —2.0 33 50 —2.0 600 35 70 330
6 1 22 H 08 i} —0.7 26 45 1.9 69 38 8 154
6 4 22 A 14 i —0.5 27 46 1.4 77 39 42 288
6 4 22 H 20 i 0.5 32 48 0.1 45 30 62 237 5
6 H 23 H 02 i} —0.4 35 48 —0.5 153 @ 0 179
6 4 23 H 08 It 0.5 30 44 2.6 101 41 31 163
6 A 23 H 14 B —2.7 34 52 —3.9 612 46 75 397 Ei
6 4 23 H 20 K} —1.7 33 49 0.3 217 30 0 131
6 H 24 H 02 B} 0.3 31 47 1.4 29 30 8 275
6 24 A 08 it 0.1 32 50 —0.6 39 36 0 194
6 4 24 H 14 i —3.3 32 50 —o0.1 419 43 57 304
6 H 24 H 20 it —4.8 31 51 —1.8 924 42 82 377 5
6 4 25 H 02 it —2.8 34 54 —4.1 632 34 88 451
6 4 25 A 08 Kt —4.9 31 58 —6.6 1000 20 50 550 i
6 4 25 H 14 K —5.4 28 55 —4.3 1274 30 60 404
6 7 25 H 20 i —3.6 33 56 —5.5 652 32 105 489 [}
6 7 26 H 02 I 2.2 30 49 —0.6 0 30 102 176
6 4 26 H 08 Kt 2.5 26 50 —1.6 0 24 28 198
6 H 26 H 14 i —1.7 21 50 —1.3 137 27 88 342
6 J3 26 H 20 i} —0.4 32 51 —2.5 32 33 105 394 i
6 4 27 A 02 it 0.7 35 51 —2.4 0 28 143 387
6 4 27 H 08 Kt 0.8 28 47 .3 0 25 19 229
6 H 27 H 14 B} —0.7 31 47 .2 38 30 Q 317
6 J3 27 H 20 i 0.2 33 47 0.5 0 29 72 254 i
6 4 28 A 02 it 3.4 32 44 2.1 0 21 29 287
6 J1 28 H 08 B} 2.3 31 46 0.9 0 21 60 290
6 4 28 H 14 K} —2.3 32 49 —1.7 333 30 73 346
6 1 28 H 20 i} —1.4 36 50 —1.7 79 28 104 336 i
6 4 29 A 02 Kt 1.7 35 46 0.7 0 22 113 315
6 H 29 0 08 it 3.1 33 45 0.7 0 29 0 193
6129 H 14 i} 0.2 35 45 —0.1 19 36 51 329 5]
6 4 29 B 20 it 0 38 48 —1.7 0 37 2 314
6 4 30 H 02 K —0.6 33 47 —0.8 152 43 66 330
6 4 30 H 08 K} —2.1 35 49 —2.4 573 35 79 311
6 J1 30 H 14 i —3.8 34 50 —2.8 713 31 121 327 o]
6 4 30 A 20 it —1.1 33 47 —0.2 108 34 84 284
7 J1 01 H 02 B} —1.9 37 48 —1.6 243 25 16 310
7 H 01 H 08 I} 0.2 34 44 0.9 0 31 0 195
“ TR R 2 R i B T O SRR Y
F| 377;27 HR X it B, SWEAT R 254, X
BT RE SRS G S B R R U RS EE T 458

SESCPS

SR EE 8RR AR B SWEAT AR 4F 3t iy
SR R B 7 2 L5 (D B 55 GG
2l 3 25 AF T S I O R S R B A AR A S8
P KU AR XS PR IR € 2 SREH LY Shear BT b 4
BT S AR AR s RS B B AR E S
BUOAE A5 78 XoF 30 K 0 559 I AR AN BAT

(1) 9 FKAXF LI o390 Hh BLAE 8 i T e = &
Sk ER AR ER AR B TR . & S KU A B TR E ViR R
OB IR g 28 K DL o 3 A 68 R A R I s T
TBB i E —40 C & —72 C; 55 (4 i 1t i =
T TBB iR —40 CLL E,

(2) 2 B AR 0. BHL 2 g s 793 000 3 70 52 DX ) I 32
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M T 4557 52 8 I 1R SR ARG BR824

SRS RN T T VR IR 1E I B 1 5 RE 2 VA T K AT
B AEFE I A

(3) WK A A b 2 sh Ay W% oL R
W AR A BE B (L) 558 X I R 59 4 ¢,
55 B0 I L AR B, L=>1260 km, 5 35 B9 X i 4
Horpr 3 WK L iy 3 BE 25 4307y 680 km (806 km 705
ks X3 2 R Vg3 U Sk T VR s 0y R e
2= G 8

(4) T JE J2 45 1 T 722 e W)« IR 25 0 32 )22 B A ik
Xof AL KA 47 £ 1711 32 ¥ 15 )8 L 850 ~ 700 hPa 1) T =5
)2 ORI BE <<60 Yo B A T KO W 24776 B F
T P AR R 8 X8 A AN AR A B Y B VAR G RO I
PERATC T R G 1 KI5 975 hPa /K IR i K
ANFIVTT ] RBET R D TR ) K YR R O s X K
HRAMTE X LK EA —ENERE L.

(5) R KRB HE 2L SWEAT FilXUZ AH X 3R 45
YR B SREH A F1 Wi 5 X i oK A0 B 77 1 L H
MR 2 8OO T A A 23 ) 2 #8 T8 2K
(LD K —2.0. K850k 33 . W KI5E(SD R —2. 0.
MIREE(TT) N 50 .CAPE 2}y 600.0~6 km K 4] 28
by 35 KB ARG B0 B8 MR e BE (SREH)D 2l 70,58 K
B e BL(SWEAT) Jy 330, 4 V4 /5 1Y 58 X i
SR A B, B X I R AT RE AR K
B R Z 8RR A Ff T 5 2 0 4 ok 18 E .

Bt s RS L B SR L R 4R
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