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Abstract

Using high and ground sounding data and Xinjiang Regional automatic weather station and FY4A
satellite TBB and Urumgqi airport doppler weather radar data to analyze the circulation pattern
and development and evolution characteristics of beta MCS characteristics which accompanied
with a thunderstorm and strong wind occurred at Urumgqi airport On the night of June 30, 2022.
The result shows that: 1) The thunderstorm and gale weather was caused by the combined action
of the short wave trough splitting the west air flow at the bottom of the high-altitude West Siberian
vortex, the divergence area on the right side of the southwest jet outlet area at the upper level, and
the low-level shear line. The continuous rise of ground temperature provides better unstable energy
and unstable stratification for the occurrence of strong convection. 2) Multiple y Mesoscale con-
vective cloud clusters merge and strengthen in the development process  the mesoscale convec-
tive cloud cluster gradually moved eastward to affect the airport and Urumgi city. The long axis of
MCS reached 300 km and the short axis was nearly 100 km when the current developed to its peak.
The strong mesoscale system of MCS caused thunderstorm and gale weather along the Tianshan
Mountains. 3) In the radar field, it can be clearly shows that the severe echo cloud cluster is always
developing, and new echo cloud clusters are constantly excited to develop and strengthen in front
of its moving direction. Multiple echo clouds cluster merge and develop to broad of severe convec-
tive echo which resulting in large-scale and long-term thunderstorm and gale weather. 4) The ex-
istence of the convergence line of the sur-face wind field is conducive to the development and
strengthening of the two convective cloud clusters, and promotes the further strengthening of the
surface wind, which has a strong positive feedback effect.
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FRESIEMN ES TBB # A BUF X N R, HAoE TBB REH LI T —8. 815 %8
IR IKIRIBIE . T IK F AR AR 25 5 T R L Ab S PR UK . B RSN 8T ZE RS0
FRUNLIX E = MCS 7273 A REHIE, &I 6 H 8 M CS L i & HARETE M,CS 5 2 5. M,CS K
JEM R BEAEPLE E ARG, TR, A L FEN 3~6 he T FE[10]%F H 88 E X —
U L) LR B, T MCS RRIEEATIE 7L, RILBW R E R AT TBB L% X, TBB < -52°CXIkHE
B RIES THREFERMMRE KR SR B RFAT o X1 & S5 [ 1B 725 8 A 5 J B i B /K RH KRS 1)
HNROBERFE, 48 H A 5 B AR DK 82350 K AR AE R RUBERHAL 2 ] TBB 6 e KAk .

B EARFAET R UNLBKACE 8, B ZREH 2B R W L X H i = s m, SRk, 2
N KEEREERS . SERFHIHIE N RN @S], SRS AT E K, R
FEBRITIR RS R RIEEEAR, B8 A I I 3T Ut F BT E I AT IR 5 JE % BB .

AR R A e s M TR L BT R IX On® {3k FY4A TR TBB. SEAKFHILZ HEA
AEIENT 2022 4F 6 H 30 HRAT S ERFHI M — R B KRS B RE MCS FHIE KR f& A2 FFE
HBEAT AR AL, DA S PRI B R 5 A0 R AR TR 25 HH AR R
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A HBIREFOR L EEE M E S M sk, B R X s I i % 5 3R R uEEEE R FY-4A
H—RE LR Z DEMEERFIIGEEEE .

AT MR RS P EER R, SmaEvR4EH 08 BF. 20 BRI,  Him B Rk
/NB TRIRE, N8 H 2huk B T 3R N 1 /N TaIRS, {8 Python #EATH#R 2 .

FY-4A 1L SR TP E E1 TBB (z T B AR5 7= dh I T 70 #2091 /N R BG, 25 8]0 5% 4 km.o 4L
P& ] NE K T2 S L 0y W il (http://satellite nsmc.org.cn/PortalSite/Default.aspx) B, KA Python 3Kk
T4

Y& ARFHIA T IA TR E B G O R 5 s, 6 b alkE, HdsaRi-42 150 km.
3. R RIS
3.1. RS#R

2022 £ 6 A 30 H, 2@ RIREH o200 R B Rm, JLEERL—waR T, B, 5
BARFFHIX L T RVE M E R KRRA, AR IIE 8 H(17.2 m/is). ZEARFHIA 6 H 30 H 21:00
TEoA AT R R U (S 1), RGESERF 5 mes™!, SEZEHIZEE BT, 21:51 dbsit, PURRHHLIZHBLE
5, RGHEHINKE 8 mes™ A7, 22:40 FFUE, KA E PE AR 76 5 P R RO K A 12 mes™, 23:00
FHESIRIZH PR, 23:24 FRUESURBETE, EBERE, LB R PR N PRI R, RO A S 17 mes™
Pk, 23:30 HLiz St PG I R AR I 90 R A B ILIE 2000 m,  H 300 Ik 10 5% f R IR XU ik
20ms™, EACPHIRGE 11ms™, 7 A 1 H 00:30 Jad NN = tBE/NEN, FOKIREE, REBKEN
0.0 mme.

Z IR E BRAKGI RGN, IR 35 BERAPEAE 3, 2 BRIP4 P, 0 AT I U KRG
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500 hPa S5 H T, BB RAERTH 6 H 28~29 H, BRIVMX P& “Pil—F " L3R, 1
AR o 2R A X O R X, AL X DA DX, i B X A T 1 G A R I AU 9 v 7 O 42
o 30 H 08 B, 78 P A1) SE ARG e A JE 0 23 A B 1 B R W A BT, L SEMIX 25K 10~16 mrs™!
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Figure 1. The evolution of pressure (blue line) and temperature (red line) and relativity (green line) and wind field
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Figure 2. Circulation pattern of 500 hPa (a) and wind field of 850 hPa, (b) at Jun 30th, 2022. Blue line represents geopoten-
tial height, unit: dagpm,; red dotted line represents temperature field, uint: °C

[ 2.2022 £F 6 A 30 B 20 B 500 hPa FRRAZZEFD 850 hPa K. (a) 500 hPa; (b) 850 hPa. Bt SELk AFTLk, B
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FasE R —20 otk . T P rp (g ) b 5 2t oy RV, GRS Rl — i S e SR 2 M RE SR TR, fem
TR 35°C~40°C, TR B K KR BLELLF I 3T 264
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Figure 3. The evolution of FY-4A satellite TBB. (a) 20:30; (b) 20:53; (c) 21:15; (d) 21:30; (e) 21:53; (f) 22:30; (g) 23:30; (h) 00:15;
(1) 00:30. Blue solid square represents Urumqi Airport

& 3. FY-4A T2 =N%i5 TBB AELREEE . B EE GO ARASERFHIA. (2) 20:30; (b) 20:53; (c) 21:15; (d) 21:30;
(e) 21:53; () 22:30; (g) 23:30; (h) 00:15; (i) 00:30
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20:30 (] 3()ES BAFHIA TR E & MIEA AR = E A, Hru TBB A A-42°C, MHEL
Wi 77 2 300 km &b F SR ISR BHIE A — “PEdE - K7 RS s B, HAu TBB < —42°C e
Rl B RO = ] A K, 7R & S m S R AR S R X 51 2 R, A BB = BIA R KE. 20:53 (4] 3(b)),
Ptz B A AWoinsE, 0 TBB < —42°CHIXIEPUE IR, s B fIERIHIHE “57 8, HHwM
uig AN AT ARG HEN5E, 0 TBB < —42°C IXIAWIIN K. 21:15 (41 3(c)), XmsBE A 2 “HE” IR,
P HEL=AS TBB < —42°CHly, MR = A RSP R mE, HI4 4 TBB < —42°CHul, H
RUEBE N AW FPEEE, BIALKEIA 200 km, ARPHIE 100 km. 21:30 (& 3(d)), Xz Fl A 4EREHECR, 3
ANty TBB < —42°C XIR A FEIEE IS, T = [ B 768 R A8 i 2 A A W 2 R s, mirifs & BA A 7.
TE AW PG AN PG R XUIAVE R 21:53 ( 3(e)), M= B A 1 B E#EN—4K, JERL “PHIE - REE” X =,
KA FEIT 300 Km, 0 TBB <—42°CIXHhNag, 52m5 & KL BIRHL 2= B 4O 2 Z AT B &5 M A
AT, SRR RS L 2. 22:30 (5] 3(D), ARFREFMEZA TBB < —42°CHOE IR, It
B & ARFEHLIA LA T TBB B RME X %%, Ml seil Bondliz IS5 N . 23:30 (4 3(g)), Azl
JEHE TR, B - SEARFHX R = S5 A LU R IR e 5, WA TaMl TBB < —42°C X5
NI, (RIS LRER T HRERE, 7H 1 H 00:15, M3z TBB < —42°CIXI kB2 H5%, Ik
B TI4ERFSS TR, 00:30 (X 3()PUE, Xz BUEET AR, SERFHIGEN/NER RS, =i
TR TR 2 -32°C L Eo

gi ERNE, AR & R R R R A n5E, TBB PR (K, FEEF B TBB < —42°C, Z§3
W BX 2 A3 2 B 3F Lot TBB 38 ETHE-32°C, = TiEI51.

5. BAFHES R

-

Figure 4. The evolution of radar graph at 30th, Jul, 2022. (a) 20:30; (b) 21:01; (c) 21:13; (d) 22:02; (e) 22:39; (f) 23:34
4.2022 F 6 B 30 BEXEECELT /. () 20:30; (b) 21:01; (c) 21:13; (d) 22:02; (e) 22:39; (f) 23:34

30 H 20:30 (& 4(a))fE & ARFFHIHMIE - FEREGI 80~120 km A 73 HUHI 2 AN E1E = H A, FC [l 4>
WA 40~45 dBZ, fENLZPEEEJT ] 240°~270°F5 f7 50~60 km 44 30~35 dBZ I EAE, G A [BIE[H
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KA, RIS, flk AL BT WM ET O AR, AR AR PO R S . 21:01 (] 4(b)TE
WA PE 7 6] 50 km AbX 7T SRR % JE 28 35~40 dBZ. 1MW =B A B#i /2 LA hoty, dtii Ko
FEi5 45~50 ABZ. 21:13 (& 4(c)), Xz A A BI7E B L HUERAk, Bk 20~25 dBZ, M5, XL
FHRARAB AR K RIS R A A G, Bl REKRE 2 40~50 dBZ. 22:02 (K 4(d)), EI#E=
A BT B El i ML, ML BT B, (H TR GRS, 5~8 mes™'o AL T Ao Al T B
T )5 B 3 = BIVE R, HsRIE 35~40 dBZ. 22:14 (BIE&), Ao V)1 B3 [m] 96w b= ittt = 1
A TEINASKTA 3 AR R AR, BB &I nsR. 22:39 (K 4(e), A FFInsmi E% sz A 45~50 dBZ.
23:34 ([ 4(), HL3HPEM I ZLUR A ER = 3, X [ 4EFR A 8 5 a5 T 2 . 5 MR A /N
M, IRPUELEH.

6. F/\RESHE
b 0 & X%

28 H 21:30 (& 5(a)), ZEARFIHIERGET, KEN 1~4 ms™ BRIGRONE, Al FEZEd—%
A B A 76 X R XEE 14 mes™, 6 N IR TR = B AR R] LB R BB = 4], =T TBB <
—42°C, B ATz A0 R TR N, FERTE R YA S H K RURGER AT IR . 21:50 (] 5(b)),
] A GBI R, B 2~4 mes™ IN5RE 6~8 mes™!, 1 K KGEAZ AL T A 5 PE AR . 7 A0 X
RGEA 16~20 mes™', ZEARFFHIZ TEEE 7 17 H IR TS L PR R, KGR 6~12 mes™, XA B i g o ]
Bl A BTRIIRGEX . 22:30 (14 5(c)), Al -1 BT i ok XGHE X i — 25 4B 2 0 BE BLHE,  f R XU
K18 mes™, 5L ARSI R I R E] 9 2 A8 6 b T RIS R ) R A, S 1 68 RS 7 R T
(X 2z R R KGR 16 mes™, S EARFFHLIAHTE K 3~4 mes™ (I ILREE R 230°~260° (K1 7E IR, A
HINAZE 7mes™ . 23:00 (8 5(d)), & AT PR IT 1A A% 2 1R 00 74 R R B 7 XL L4 i) 2 ok 55
X &G @EARFEXIE, REN 8~12 ms™, HAKEPAIA 16 ms™, A8 ARFEZ LN = B,
HOTH R PE R R 2300, RGEIM K E 9 mes ™, il T 8w PP RIBESS 4 (K 75 X4k S 4%, Hhifi4E &
LOANMTEFTEN. 23:30 (K 5(), WELCHM LGRS LM ZERFFKERX, AL
110 3Bl KRG IE 20 mes™ 5 120 B i 18] 5 8 R 55 HE S g I B RS I K. 1 H 00:00 (] 5(6),
HOTH K RATHY CARM B EARF X, SEAFHIEAERNE 15 ms ™. 16:30 LU, BEE G
=AM R, T K RGE X B2 88, YRR E 6 ms™ BAF.
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Figure 5. The evolution of ground densified automatic station wind field at terrain area
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3) TEIKE R DLW R B0 R 2 PR R R AR v, A2 RSNy 181 i 7 AN WA B K 18138 25 A Je

FFINGE, 2 AN TR P 25 % 5 HUR SR ANSE L B R B s XA 195, 3 ROV | I TR 28 KRR S
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