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Abstract

Based on multi-source data, this paper analyzes the circulation driving mechanism of precipitation,
cooling and gale weather in Xinjiang regional airport from March 13 to 16, 2024 from the aspects of
high-medium-low level and polar circulation characteristics. The results show that the south
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branch trough at 100 hPa provides water vapor background for Xinjiang, and the coupling of north
and south branch jets at 200 hPa enhances the dynamic conditions. The two troughs and one ridge
formed by the adjustment of meridional circulation at 500 hPa are the key to the southward move-
ment of cold air. The southwest jet stream at 700 hPa in the middle and lower layers transported
sufficient water vapor, and the surface cold high pressure moved eastward along the western path,
which promoted the cold front to cause the phase transition of precipitation in northern Xinjiang
and the cooling of gales in Xinjiang. The multi-center structure of polar vortex splitting and the en-
hancement of meridional circulation at 200 hPa in the Arctic are the polar circulation background
of this cold air activity.
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1. 5|8

R AR WO K B i, MR DL “ =L A, RRRRI MBI Oy R E R A TR
WEN BN E X —, SA SR H B K. KIAE . BEIE . IRAEE R H SR AR, ML
PN A = ARSI IE RO R, S B X IS AT 242 1] [2]. BRIk, SRR R AR X 3
Mg =SOSR IR RARHE, REAMTS AR TURIE R )1 IRENIHIEAT 24 PR AT IE .

SRV TSRS A R KSR R G R R, BN EE DX A EA SRR T X
BT ERRIEHEITH, BOEHX 500 hPa “PiE—H 7 A2 5 AT M FIARNARE, Hhy
PRI A BR B S5 P PR AR R, 2w S SR S IR R ORI & R3], B xS AEPE
AR B2 R, SRS mIIR B EE R, SRR ARRA W R,
6P, FESHT mh R R I, GRS WAL SR 51 S S R B R R, 18 AL 5 X ) 5 IE
WIRA[4]. @RI NRA TS RNEEY R T, HEH SN R RRN KRG &R
YER, 200 hPa =7 SR IAL A AT SR 3 B Bz 3, st Pk S R KR RE[S], HFR G &R g0t
2 B VA SR R REAN T A AEARAR IR VE AL ERA S  “UHL” , RS SomER L E R
E TR ARNIE RS MR R IZ O RN, S Ig R, bR 5 I E R 22[6],
SARARRELAE, 4ZF AO XTHTERAE-FERIRM M 2R E, 42 AO IERH 5HEAE ISR
EEEFIRR— X R &2 AO FURH I, s P38 R BE P 10 IF 57 B T 2R A2 BRI 1 51 55
AR FE 70°E AR DX 8 P A7 35 e 2 B T [ 7]

i b, AT OB RR . @i, M RGO R A, (AR R X 8L
X, AR P EAEFRRE . PR S L 58 RSB R BOG RAA RHRN . ARSCLL
2024 4F 3 H R IX S 5m A S RO BRG], KRG m - - AR E KA RARE, B RN
SR NI 50 A SO R I PR IR IR BRI GRS QAL TR e ) S L R IR S ¥ .

2. RS
2024 463 1 13~16 H. R EHRURIET FHRA SN, ILIAHS . T X S 5B R
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WRFEE; JLsE . Wil - fH - TH—%&HBI 5~6 FImvER, FER) - 5% - HR—ZHI 5~6
PRI, RIS B BAYD . Y ak . SR B ERIFAERS; KR, JLFEIGEE . AR 5EH X R
MEEIE 8°C~22°C, FESRAHLIEE 4°C~7C. A gRFRITEERAMBTRIRLIASN, FHAMLIAIIA R 52 21%
RARGRM

AR KA R, HAIHPEKTEA N RS, FhE, MoVGHEEEE . BESERSEE .
Forr, megn il s AKae WA 150 m, # FENIIAHRAREE WL 300 m, H KRNI HRARRE W 700 m; 1845
Wiz Bt B K Bk, 3% 10.1 mm (13 H/M 6.4 mm. 14 F/NFY 0.8 mm. 14 AKEZE 15 HEEW RS
25 2.9 mm), HREIE 8 cm; MHIEHIA BT FFRE 7 cm (14 HAEH 2 em. 15 HFE 5 cm). K
T, ACERAH DR PSRN 3, RESRPUEE R At - AT - TH— W a R E, R - #5% - BoR
— 2R AR AL KN o P T LI R R IRGE 19 my/s, IRRLEEHLIZ B R FE R 19 m/s, # FEHLI7 iR K ATE 13 mys,
I WA B B R R R 15 my/so 540 WL HE BIARRSME KOAR S, ek #13% 13 H 13 B ~14 H 03 B,
13 HEEZ 16 HEERFEERILK 5~13 m/s. [RIEFE R OLALHR RS 59 FRHIE . W L7 B IR IR BE iR, ik
22°C; BEhZRNLIA I 18°C, . ESWHLIZFFIR 14°C M SRS M7 FEIR IR BRI ST B/, M IWTE 4°C~7°C
Z I8, WAL PR MIHSNIZ RSN 4°C.,

Table 1. Weather record during the weather process

F 1. REGEHERSLRIZT

Bl RAMKR R G /BE RURGE (m/s) - e fIRRE ILJEE (m) B IE FE(C)
(2 -RA, SN, -SN, BR 11/19 900 14
il vgr -RA, -SN, BR 14/19 1400 8
b3 -RA, -SN, BR 09 1200 14
R -RA, -SNRA, -SN, BR - 2000 4
% 44 Hip -SHRA, FZFG, BR 10 150 22
Rl 2 -SN 08 >10,000 18
=1 -SN, FZFG 09 600 9
At - 09/15 >10,000 4
WA SA 09/15 1800 4
FE /K ) - 13 >10,000 10
ATH DU, SA 09 2400 4
Fpe DU, SA 13 300 7
Ja SA 10 4000 6
e DU 10 5000 9
FH DU, SA 10 1200 4
HxR DU, SA 07 700 4
BIAREF 5 DU, SA 06/13 2000 7

VE: -RAA/MME, SNATE, -SN N/NE, BR ARE, -SHRA NFEW, FZFG Ni%%, DU NFL, SA NFHV.
3. ISR E
3.1. SBRMR

=7 100 hPa SRREA R 4 M, WHARESTBH, KT AR R X & R IINGE, 45N
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JEPES, B R DAL RSO R, KV EE A ETHEEh IR A T AR R RIEMRRE (K 1), BERCR
LR 200 hPa KU FALSZ SR AS EIIREI,  — SCUR E HT L S Uy B RO AR F AOPE L S0, 59— 30Kk E
HRO I X R S 200 s R AP AE SRS, AR aE P A A AR G SR (b)), HRE R 500
hPa HRALAAY - Rl X - JEEBHT Rl — 7 A U i o, SR IR & 1 E O R S AR R A g fit 17 5 30
(K15 J1 2. BRALTEH A =3 500 hPa ST/ A T 1 4R IR TR AR PR AL B, SBLPTRE— B 2. B
W By TR N, BRI SRR, BRI SRR, VE VAR A AR (0 A< M i AL A I S AR A%
DFRFAE(E 1(c))o 14 HIE, BRIAFESH MBLE EARL, BIMEARE, Frit O g2, K
WA RTESRAPEALCRIER T, AR R N 2SRRI X, RS R SCEX BRIl &, EHIRD
WE5g. 15 HJm, BRINEHIR, 1RA2EF T BN R RGEA b,  BUE P o R A 5 i v P i r A2 5l
AR FARMEAE AR RS L RE O sm AR, AT PG g X — 2D o, U e 2k b PG v XUEIE 30 m/s BL .
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Figure 1. High-level circulation situation at 08:00 on March 13. (a) 100 hPa, (b) 200 hPa, (c) 500 hPa
1.3 B 13 H 08:00 SBFHEME. (a) 100 hPa, (b) 200 hPa. (c) 500 hPa

3.2. KB
45 700 hPa _E(1& 2(a)), 14 H P KOEH R ZE 16~25 m/s, TV Hb X PG 5 R )38 A {48 K& 7KK
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) Jbhmik, IR ALSEM X AR R f e <4 CHIuh B B Z , RUNZIX IR eIl . (R
YAV A SAE AR AT A M i B G N BT 58, 51 A b 5 L 0 A o B S X AR K KR A, [ s e B
A BRI R L —af . Rl X EREK, Bk 28 KRR RIS, 850 hPa JE%55 700 hPa ALK
2(b)). ML A D HTRII(E 2(c)), BLUAZ IR TUT5 B AR . M7 v I rhoO BRI X R T = 2
JRHE, A AREE), 13 B OuREE)y 1030 hPa, (EHER) R R B e itk 19, S Hlb s e ¥
RGENR, HBUVNRR R 14~15 H, BEE @ EEIESE, LSRG b X KA S AN S, &k
R LI A 1035 hPa, PO BRI DXCHE AL SE, (RIS 32 UAR B RS2, b 9B F A e 48 75 7
L 5~6 Ze/c A HIPE LR X, b SBAR 7 X AE VA B TS5 (U 2235 20 hPa, JRZE1X 15°C.
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Figure 2. Mid-low level circulation situation at 08:00 on March 13. (a) 700 hPa, (b) 850 hPa, (c) Sea level pressure field
2.3 B 13 H 08:00 HEERIFHEFE . (a) 700 hPa. (b) 850 hPa. (c) ELESES

3.3. HR=S

AR PRIAR “Zrh0ngiiy” , mESERZ SR G, B e e I AR 5 —
“HERRIRIL (18] 3), TR 7 N 2 AR O (AR 2 22 B BRI L BRI KB AL PRI R A R s

10°N-
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0o PUMARMNEALHR S AL O Az e B ROR, W] R S AR . B IR IR IE RN, 45
200 hPa M JZCHRZ K ED), LI S B R A, % Do R s, i FE S AR Y
DX, e “APEIRE” BT - BIIILEC R R —— TR R B AV 22 UHERR, 0 LA 3 BRI . L
FERFAH LR 5 e I A AR I AT AT, ELAE 2 L (AW P PRI ) B S R BE B Rty R 171U 2 T
(IR IX (VA B 25 AR AT ), X A2 1 4 BUAL(200 hPa 2 i) IV EALE . 3 = Ab& K I & Y
B, SRR PIUZRIARIEG D R AR 7 BRI RE (A A AV PE A M BTN ), TR AR AE S B A
BV —BrBIRERS . KAl A B S VR, T PR RO sy, 1
TR AR A COT IR MR A —— 2 IR 2 SN, SEWGR R SRR E.

Figure 3. Distribution of polar vortex at 08:00 on March 13
& 3.3 B 13 H 08:00 #iA57H

4. &g

1) EREIA T A RS R S R e E R, 100 hPa B SCIERT N HTsEIZ (L /KRS ETHES)
KRR 5, 200 hPa RIAESCRIR MRS G G50 1B a8 T 2l 112 500 hPa 28 [ PRt 4T B P
AR, RN BB S P AR AR A, 51 8 By v R T R S R SR A
BRI T A K2 700 hPa P4 g SUR A KIS S LT v R A AR R I 0, BE— 2D ik
TACSRAFEAK . AxBK RS B, BRI P F AR R B OR L R B A L BB L

2) Wb IR IR S8 A A I SR ALY S bk 200 hPa PR 2R A IR R 2 L RGN, B
ARTVURZ MR R, B L AT 3R, (it 1AL 2 P A AL s Bdmid O SRk
OIS - BIIILEE, LKA R R AR IR AR, ANDURR T TR ISR AR, thilid i B G
TERDN R S 2R MR T SR 2%, SR I UORT S 3 R U RE (1 A AL RT IR (S 5

3) KA X IRFE-5 PRI I L v R O AR v, BB S I AR () R
X 3072 S (AL B PO X R SR AR X), BAK R AR AL B e 99 RFAE , 25 5 A0 AR 22 8] 3 A1 ELHAE 5%, b 5HE
Ak 500 hPa G5 [X 5 MU T ¥4 e i UG 0 A5 IR 2 i AR X, BRI R PR IR S vy s RSB A BC LR
Wi, R 5 AR B, PR X022 5 LR OE T 58 R 2 8] 20 A R AE
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