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Abstract

An analysis of the causes and sustained impact factors of a prolonged southeast gale from April
30th to May 2nd, 2023, had been conducted using FNL data, automatic observation system of
Urumgqi Airport, and regional automatic station data. The results showed that: (1) The event was
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characterized by a long duration, prominent gustiness, and significant diurnal variation. The wind
speed displayed a “stronger in the west, weaker in the east” pattern on the airport runway. The
southeast gale resulted in strong crosswind and gust-induced horizontal wind shear on the run-
way, which were identified as key factors affecting flight safety. (2) The main causes for the forma-
tion and sustained nature of this southeast gale were identified as the cumulative effect of a
long-maintained return flow pattern of southeast gale and the subsequent reduction in pressure
in front of the front. (3) The evolution in the pressure and temperature differences between sta-
tions like Dabancheng, Hami, and the airport had good predictive value for the start, duration, and
weakening of the southeast gale.
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Figure 1. Evolution of meteorological elements such as wind direction (°), wind speed (m/s), gusts (m/s), temperature
(°C), and pressure (hPa) for runways R25 and R07 at Urumgi Airport from April 30 to May 2, 2023
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Figure 2. FNL analysis data for the 500 hPa and 850 hPa upper-air patterns and surface conditions at 18:00 on
April 29th and at 18:00 on May 1st (The letter “U” in the diagram indicates the location of Urumaqi Airport)
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Figure 3. Sea level pressure difference (hPa) between Urumgi Airport (ZWWW) and Dabancheng, Hami, Turpan, Yining, and
Shihezi

E 3. S8ARFNIBEZWWW)5EIREE. BE. tE&E. FT. AAFIEFEESEE(Pa)

ik 3 pos, £ 29 H 12:00 Hi, HUZHET HAUS S T AR &8 BPoRAmeE, AT “PHm
AR A S 12:00 J5, BEFRAREA 2 THNITER T, R 98 A 8B AR 2 A 3t i 74 g P 2], e 5 2
BB T B T, HARAUS SR ZZIE R, “ARETR" KRS S 3@ &L,
TEHAWIG R FEHLS M BURF AR, BT i U B R4 4 hPa, M 5L ZEY) 3~4
hPa, L ZAE EIRMEAREE L 3~4 /NI, RIFHZ IR ZTRKROT IR A 3~4 AN/ e . it
vl 5 M35 1T SR 227 R KU B £ 2~2.5 hPa, HAE 2 2K . 75 7R R K RFREL
Bt BB SN UL EYEFFAE 4~5 hPa, I8 S UL ZEYEFF/E 5~8 hPa, & SHLI UL ZYE R
f£ 2~5 hPa, Hrhmt &% SHUIZH USRI R 0 HAR L, ARk, s S U ERREE, H

DOI: 10.12677/gser.2024.131003 29 PRI


https://doi.org/10.12677/gser.2024.131003

PRRAAL 25

AR, B “HREVIR” MRS BRRE 4R, 5IHIKARME RRIIRREA BN R. 22 H
03:00 Ji, ARIB=AuESHIAHMSIEZI IR/, BB ANIS S K ZTE 05:00 Al J5 /N2 2.5 hPa, ¥
2 537 R E ZEAE 06:00 BTG Il/N S 2.5~4 hPa, 1t &35 5137 1% 2 WFF S8/, 12:00 A JE 0L
WAEZEE TSR, “REIK” MAEREHRERSE, XS5 4REKRIE 2 0 06:00 1 & H 461
N—E BT IRORASFEE — P BON R B AR B R, S8 AN BOR B RTIRUE B AR M KR, A 3(a)
Kl 3(b)s [ 3(c)rr WL, PR B AR FE R, RS =l S R ZE A TR M RE VS N, T v
T ST SR ENUIAC, WU 5T AEZEE S5 A 1 H 00:00 AT4ERFE 5~8 hPa, Z K%
WA 5 hPa AT, XEGH TR X BT ERIER, Ml IR 2 s, SRR A
B, AR N BEX AT R RTINS %, ATl B E0L, W SURAE AR B R XU b T A2 e (U
Bk

ME ISP 2 EAEE 4), M 29 H 19:00 F4h, HSANI. WM& R 20K, &
KIEF T 12°C, HUHHIRIREE TR <. ik & &b <R RT3 & THls, (B7E 19:00 55
JEZ B350, 23:00 A4 eSS T T & . Y55 A MIAIN. M3 SR 2 Rl K, R
FE R I 4~5 AN/ NEFSERTE . (HAEAR B KRR B, 52 HARAGISE MR, I FEAE 2 i Bl 22 0
WIARZER K, X5 R AN HAL 80, 7RI B Brid/h, IR K. AR m R Rt fi
5 e Sl S LA IR ZE YERRTE 0°C~2.5°C, HLIAMIREE Lot S 3B B AR PO il A Pl <iRS
WA F PRGBS K. T, FEARFG R B, B2 ARz, HLAEE B RS fhm, X578
KR RIS fL— 5 T RS LI GE Fvm, AURAHREN, KGR FETS DL4ERE .

\\\/\A/ﬁ//\\\~/¥,/V/rj\_ -

/\R/‘ff_\\foq/ﬂNW\\\V«_/[MV\\\//”J/
A
NN

15 a

— ZWWW-RG

vy
gg »\k/RJ\N[ M~ \\/\\//VN\,\ﬁﬂ/xf

£5 d — -t
Sl /\\ A//A\\\ /A/”“\ //
V ~ == =/

— ZWWW—A 0]

N A A

29F100:00 29F112:00 30100:00 30[12:00 01F100:00 01F12:00 02F100:00 02F12:00 03F100:00

Figure 4. 2-meter temperature difference ("C) between Urumgqi Airport (ZWWW) and Dabancheng, Hami, Turpan, Yining, and
Shihezi
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Figure 6. Difference in wind speed, wind direction, and horizontal wind shear at both ends of the runway at Urumgi Airport
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