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Abstract

This study analyzes the characteristics and causes of a spring heavy rainfall event that occurred at
Urumgi Tianshan International Airport from May 2 to 3, 2025, using NCEP 1° x 1° 6-hourly reanalysis
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data and radar data. The results show that: (1) The combined effects of the westerly airflow in front
of the Ural trough bottom, the low-level northwest jet stream, and the surface strong frontal zone
generated intense vertical ascending motion and topographically forced uplift along the Tianshan
Mountains, providing favorable dynamic conditions for heavy precipitation. (2) There was a stable
water vapor transport belt in the middle and low levels over the area from Central Asia to northern
Xinjiang along the Tianshan Mountains, with water vapor convergence centers in the Ili River Valley
and the Tianshan Mountainous Area; the water vapor in these regions reached saturation, supply-
ing sufficient moisture for the two rainfall episodes. (3) A divergence center existed in the upper
layer above the airport, while a convergence center was present in the middle and low layers. This
configuration maintained deep ascending motion over the airport, offering favorable dynamic con-
ditions. (4) The K-index and SI index indicated strong convective potential, and the mixed precipi-
tation echo led to the occurrence of short-term heavy rainfall and gale weather in local areas of the
Ili River Valley and the Tianshan Mountainous Area.
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PR PRI R R EEE AR B, HUOWKE, AFNUEENE. EHAFFA 1991 % 2010
F 5 29 A BEAFH AR EKETR, T T S EARTEE 20 FRERHE, 253580, 12/ FEK
R B AR LB — 0 F AR AE, 0L 20 B LLS 228 H 11 WA S NE{EX, £ R 16 Rk
A ADAWERR ARSI ERZ, OO KWW

B EARFER L E BRI (R & AR T 5 B [E Frbilin) M o 3 PE AL XA DTS KA, Hikb Rilidb
BRFARSBTE A, H AR AR MBS AR R Lok, ABFR S #ERE R G, XA A TS R AN B T2
W 2h RV 2R T S R L XBR IR GRS R R B2, Oy 3 B K S A SRR U e X .
SN L EARTFHIZIE 40 FHMMESE, 7RG HrEH: 40 b 5EAFFHIET T HIFK
EIK 73.555 mm, EIEAKTEZE, (ARSI TTRR A 2 E AL, HLR R KR K R
THE#H2].

R B0 715 #IE EE— D0 7 BRI R e o AR D9 i XA HL AR WA 1 fE
WL T AE DX IR M T 9 16 THAE T, o K o R A 0~ T DX 2 v o 2R SRS — IR R R A T
HTRHURMERIR[3], 45 R 2R L Lk s B R AR 50% 0, 3 b i o B AT D> 30%,  KYE
B 5KCEEBUZ BRI 30%. XA ST OR R, 1S L7 R g B K RO (/N R 5
Ak 8~12 2K, R A XA, [Nt R BRI AT AN ST, GRS HETIR SIS AT IR R KPR
ik o

RANENT B EATE RN EH BB UIHE TR K I L SRR SR, R T A R T
RAERE . A2 AT R B B A ISR o ASCLLIZNI — R R TR KL RN iR &, &
RAMRARGRCE . I EIEA ferb ROERHE, A B0 A& 35 1 I 30156 B j RSB AH S A /K 1Y
kS S528, LIRS SRR R PE & s AT R LB R S 4% .
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2025 5 H 2~3 H, d6EERH. Rilnh X ZARSEACTRI X HILER RS, Hph AR a . RibbX
JACsEIR R L — BN, (X SRR RN RS SRR PO T EEAR A L i5(134.7 22K),
RV/INES WY A T B o MR T DY T3k (49.6 220K) 0 8RS X i FE K &k 30.8 oK (W) A58
L5 BAATEIRRG KIS 9~10 44, B 11~12 2%, B R R Hh0a g B RN B G 1) S 3o 33.5
KIFP(12 K)o

L@ ARG R L E FRALA (LT fRIRR S S AT ML T kK, 5 A 2 H 10:00~11:30. 13:00~17:00
/NFE, BEKEE 4.0 =K. 5 H 3 H 03:00~10:30 HHIL/NFE, HH 04:30~05:30 RN, 04:45 HILELH KR I
ARz, =KE 60 K, HEFREWEME 2000 K, BANSREEAKE 17.9 2K, KBFKWER, FK
R AR A PEARR, P RGE 7~9 K/AP, KIAETE HIL 14~15 KAPEER. 3 HH PRI, Ai7iEia >
X B, 15:54~19:30 PHAL AR RGN, P XGE 8~12 m/s, BEXUATE 18 m/s, R KIEIZEE] 19.1
m/s, JEEHENZ A RS, WA BFRFEARK. FIRRAER, 5 A2 B3 HILE RS S ARFIA
PESER 33 ZRIK, ST R — 2 B
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L5 500 hPa RAJEH A HI, 2 H 08 B, MEERKFE 4 FE# X LAA M3 iov £, Hidhi - Hi
— A RIS . FERTES B M O X . SRR R 2 RS S . R, TR X
Tl BEEH RS R EEAb T, A A S SR RAE RA AR NIt a e R, IR I & e B
HKe 2 BN, SR KR e o i 22 026 40° BT, A8 A0 S A 78 78 P i T 4 52 i 588 P S b X
JE B FRE L R AR X, 75 3 HER - B s S NS (1] 1(a) L8R R L —Hr 54k
TAERTPE R SRR, I TR, 3 H N R, FRARE BRI, JLsE A S e AL SR
il

700 hPa £, 2 H 08 I, o8 X b DX 48 e g R U 0 00 O 8 <R, ES TG 3 22 AL 5B 50
AP, R REIAR] 18 K/AD. BEAE AT RIS R, JLiEh X SRR %, BXmE, &
TEOL TEEIR - SR Ik —2k, FORRGEIAE] 20 K/AP, SEAFTRANAFILRFREM. 2 H FF)E,
PP B e R AR g 5, HCHTAVE b R R, R IR 200 20~24 K/FP . BONTRES UL SRR & T
TR X — P nag. 3 HRR - AR 1(b), SERFELAT ISR MaEa X, 3
HER, JbsoNmade s, (AR E AR AL X, R 1 X AT . 20 Hig s
TR B R EEHX .

850hPa |, 2 HER, dbsE A5 kG HS8EHish], T RRm /500550 . FEiEE — KT,
HOOIRE N 20°C~24°C . 2 HAE, BB R AT A s M AL SR X, 3502 Hh X A7 AR VU AL B VG S, B
KRGHE A 12~20 K/Fp. 3 HRE RAE 1(c), PILRMRIFHRmILE R —57, SRRGE 12 K
o 3 HAK, JLEEH NG Smehl, MR RS

925 hPa & HL A

SITHB T AT A0, 2 H 08 I, JbERAL TS0 = IR 5 8, ra SRR, BB v R AR TR
HARES, HOaEERT 10225 hPa. 2 H 20 B, HHEAS ERSHOE R, HERMe T oaeNRIbiEhX,
Rl X —ZS BB EIE R, R B BORTEE # L K. 3 H 08 Bf(unl 1(d), mEFHREBER
28 75 ML (24 /AN RSB 15 ANelE), dEEERE. RinbIX. FEEEPAEAEAL SRR, MEAh
BARERS. 3 H 200, mEEARE—PREBELRL 80 ML, SHAM NmEiEH], JbimIbi. K.
REESUERE IR, IV a AL K.
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Figure 1. High altitude situation at 500 hPa (a), 700 hPa (b), 850 hPa (c) and Ground situation (d) at 08:00 on May 03, 2025
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ZEERTIR, MIRORSIEHN 500 hPa A SH/RIELENE 44, 700 hPa Fil 850 hPa A kit - Fidt 2,
JIFR AL AR R AG SR R L — A I SR PR KSR A T RPN S %At . ALERIX ST IHA W S R0ES), RO
FEEE], FHERA S, M EA SR RS B AW, A RNREE, BRI R R R 5 O R L
RIS AR HER S o

4. YBEG S

TR AT B TR, 2 HEAKR, 700 hPa LW /K20 A S 00 H LU DX v T 2 M A Re a0, BRI AR ARG K
B XA LEILERE T - Kl X —5 L s X, JEAH 5~7 g/kg, 2 HRI, BHE RN LA %
FF, 700 hPa LLIRAIAHR KME X FIVE RIS A Wb, LRIl 5~7 g/kg FRFZE 3~7 g/kg. 850 hPa HLIEI/K
SPAIARHFIES 700 hPa 2L, ELIR AR RAB X A H AR E LB PG50 - Rl X —75 . FgRpE X, &
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3 320 R B R R s S T, 2 HAR, 700 hPa AHRHEEE > 70% A K AH X 42+ T b g8
PEER . JEEERIL— A AL RINLX,  FRE M X AHREE > 90%, RS OAMMEETIEH.
LS # S DK AT A, E R S < 6°C RIS AR E > 70% I AH XS KAR X % I ) FE AR —
(BTGB X G141, 850 hPa HIKFRIE > 70% MM A AE X AR FE 7 % < 6°C KX &/ T 700
hPa. 2 H7[A1% 3 H, 700 hPa F1 850 hPa M fIIX RHLH B KRB MR, FEEPAEIESR L,
125 RS SR b N 58 A K o
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Figure 2. Urumgqi Airport wind temperature humidity profile-time vertical Section on May 02 to 03, 2025
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Figure 3. Urumgqi Airport divergence-time vertical cross-section (a) and vertical velocity-time vertical cross-section (b) on
May 02 to 03, 2025
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Figure 4. Urumqi Airport radar composite reflectivity chart at 03:57 (a) and radial velocity chart at 05:30 (b) on May 03, 2025
B 4. BEAFTHIHEIL 2025 F 5 A 3 A 03:57 A& R STERE T El(a)F 05:30 FEEEE ()

2 H G, JbsEs R —wr A B i as ml g X AR5, 8T 2 H A KA R ERIE R, 555 5,
3 H 03:57 2 & & Mok IR R G, 5REIAR] 45~50 dBZ (UNFE 4(a)), Bt — S ARBEEA
%, BAREIRFL NREE 40~45dBZ, {H>35dBZ (506 B oSS, KA 46 H B AR R R 46 A

DOI: 10.12677/gser.2025.146124 1306 Hh LR} 2E A A


https://doi.org/10.12677/gser.2025.146124

F Ht

KRS

JIEXF 0.5°400 £ AR 1 BE A AT ml K (AN Pl 4(b)), 72 3 HAR R A N R e s KR AT, )3 vE 405 1 70
A BUYE N AAR EERAEIX, BEARTE-14 m/s DL b, BSRIAS] T-17~-21 m/s, XfRLAIHTH H B
JEBERE KA 14~15 m/s. 3 H R, 240X BO0 i 2 BRI, 17:00 7EA PE 20~30 2 AL E K
R A E T —17~-21 m/s, A3t e KB XGEE] 18 m/s.

134 VINEI N ERewit] Uy N EIVE R TN A = e N G 4 SR S TR D il L N T S
DR G b 3 BT 2 B R SR AL P R T S R 7K, e L S At e B /K T et I 26 A A [ S P KA X, 7 HR Y A
R R = AR AR AL
6. BE

I T, A5 R ROR T DA B G R XA AE T A AR B AR AT 9, 3 SO I e T S B2 O
NG ERERB NI S K, BARGSRIT:

Lo WWRRARAET &R SRR ARE WP - WIS, Bnt s S AT i s R FEIER, ™4
B AT 2 S AL ST R Ll — 5 PR DR P AR o U TS PR o 2 32 o D L R XU i B2 AR R
o

2. 700 hPa A AaE KIKYUmiE s, MANAS . Rl XAKRE G0, HAGESIEA, K
ST R KT

3. bR, HMRERES, A ERgERARIER ETEs), KR R RIEh %A

4. K FREA ST FRECR IV ECR IO IS S, HIR S MEREK R R RIS B T 5 & AR TN IR A I 5
e K RTREL IR A UK e

Sk
[1]  EtEA, BER, LE BEAKRFF 19912010 FFHFNFFESHTI]. FEPE, 2012, 32(2): 509-516.

[2] KA. BERFHIZIE 40 KGRI AT, 2018(6): 255-256.
[3] RZEWH, skt wHM, LEARFFIRGESIREMEERMIRIG[T]. WSS R, 2017, 11(4): 62-69.

DOI: 10.12677/gser.2025.146124 1307 IR A


https://doi.org/10.12677/gser.2025.146124

	乌鲁木齐天山国际机场一次春季强降水天气分析
	摘  要
	关键词
	Analysis of a Spring Heavy Precipitation Event at Urumqi Tianshan International Airport
	Abstract
	Keywords
	1. 引言
	2. 天气实况
	3. 天气形势分析
	4. 物理量场分析
	5. 雷达图分析
	6. 总结
	参考文献

