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Abstract

Utilizing runway Automated Weather Observing System (AWOS) data and lidar data, this study
analyzes the unusual incident of go-arounds of 13 flights at low altitude during the night of April 7,
2023 (all times referenced are Coordinated Universal Time, UTC) at Urumgqi Airport. The results
show that: 1) The go-arounds of 13 flights occurred during the airport’s peak period for incoming
flights, where strong crosswinds exceeding 20 m/s on the R07 runway glide path caused aircraft to
exceed low-altitude crosswind limits. The uneven wind speed within the strong crosswind layer
on the glide path led to significant crosswind shear, making it difficult for aircraft to maneuver
during the landing process on the R0O7 runway, leading to go-arounds. 2) The evolution of the li-
dar-measured crosswind speed and its heterogeneity revealed the strong crosswinds and the cross-
wind shear caused by the unevenness of the strong crosswind layer during go-arounds, which can
serve as useful reference in early warning and forecasting services for such weather. 3) A concep-
tual model for combining low-altitude wind field monitoring and warning on runways is proposed.
This model can utilize runway AWOS data, laser wind radar to calculate crosswind, wind shear to
effectively monitor and issue alarms for crosswinds and wind shear at runways and their low alti-
tudes. This provides real-time alarms about wind shear and strong crosswinds on runways and
glide paths helping ensure the safe and orderly operation of air travel. Real-time awareness of the
meteorological environment at and around the airport by terminal control is highly beneficial to
ensuring aviation flight safety and order.

Keywords

Southeast Gale, Go-Around, Lidar, Strong Crosswind

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

LR WO RBLFE R i 12 RO AR SR A AN B AR SR B v, BT RIS R, & — A A IE W A 344,
HE U R, HEMEARRA, MRHURA. BRI RSB, TREN T RS e S
PERAL]e BRI CHLR IR AT RS A2+ 2.

AR RSB LR CEE R WK B R, 3 AR R R R BRI 2
JEAPRIBEATRN RS A3 AT o WO A — Mo R AT B, e U HERR R, O 2T
BT Z: . FRNE BB KU SIS 2 GUR[2] . Z R E B s i S 0 R R R RE
A RORAN R IR 2 T BAE AR A R ER I BE T AN [3] [4]. BEEBOGI XU A AL AL AT N,
RS AR R SOE IR B LR R RS E AL 5= A0 ai . k2 RDIAZ B4R
R RS BT T R BRI T AT 7L [5]-[12], AN R AR B WS 2R K. 8RN
Do & IE N VE B BOR VBT ST AT 4 FC-1IT YOI TR IL, T 2019 48 9 A MR 23], Hmnt
)L 22 8] 70 3 2 K K PRI Bt LIz ia AL R R BRI AN RS PEaN T AR R &6 s )
MFESRME TR NS% . BOCERBIRIMEM, PR CEAR A A B I Hdi -

2023 £E 4 F 7 AR S E AT I T — BRI AR B R LR, S i AR 23 A< g K KL R
Wi, FE 13 ZEUIHEAEAR A KA 1 B i, A IS AT Al R T PR B . A, AR

DOI: 10.12677/ccrl.2024.133055 507 AAEAR I I i


https://doi.org/10.12677/ccrl.2024.133055
http://creativecommons.org/licenses/by/4.0/

WRRHAL 4

HH B SO EE O TE A B S B ST R RN IR AT 0T, IR BUREE )
AR, JF R O BTSRRI RN AT I R R BT SR S ML 5 B IR A, A R AL
AR RSB IRBARIEM S, IR MR T I % R FREETT -

2. REFEEHA

202344 A7 HAKRE 8 HIER, BEARFFHLIX I X I AR B KA KRS, BEARFFHIALE 7 H 15:00
REFF AR LT R KRS

1 A& AR AWOS ZRHP) RO7 Fl R25 BIEM 2 /4P-F3 )Gl . KU BEXCCL & i E R
JE RS IEHEF 1SR BRI T 328 . ] 1(a) & L(c)mT WL, 7EHEIE I 11:30 FF4h, L7 M v 7T 46 i
MRAL R N — B R X, XUE 13:00 76 4RI ik, RO7 HuiE 7 3 K IRE ;. 42 15:00 Aify, 2
SRR RGEIA S 12 m/s B b, HRGESR WS, 17:00 J5 R25 J7 A KGR IF46 I R shisk )y, 4ERF
£ 5~10 m/s, {H RO7 J7[F] 12 m/s Zc A5 i XU — B 4EFF 3 19:00 247, S5 SEFF MR shik) .

TERM ARG T, SERFHIARA RO7 iEiZ/T, WK 1(b)FiR, RO7 HIIETE 15:00 /47 KUK
R, 2 PP RGE i RIA S 15 mis 47, BRERURGEIE 12~20 mis, H ELAT B 5 AR Rk sl 1 15
1(d) ALz B A SR BN (R 284, 7 H R 5L IR B H AR SE TSR, {3 14:00 J5iRBEEAL T
PRAS, B IEHE A LR H Ak E T, 7F 14:00 B JE S RE R, X5 88 KR FHE . ik
JE 4 A —5[13].

WERZR B R A & A 1 13 ZEMIBEAEAR A B K, B KN BeAR i 7E 14:50~18:00, 7 & 4 7E R & RO7
HUEN AL 6 23 S E LA, REAE 30~350 m, 11 ZRVRFEER &5 & QR A M KR ARk KBl BLIR
o s AR R, 2 BRI PR 2 0 KGR AR o

1017
—
— BRI

—— R25/AF N
—— ROTRIA d

1016
1015

o

1014 £

]

3

1013

B
JUES
¥

1011

1010

1009

® o ®

S S
o o o o » o

o 9% 5 © 2 © © o N N N o ©
& Y e a® o« < &% e & @® G o ® o ® (o
g e g o o g - . W o N N N N N N N N
N o o o¥ QF° i O © S o © §© q© € R\ ¥
1A /UTC i /UTC

Figure 1. (a) and (c) represent 2-minute average wind speed (unit: m/s) and wind direction (unit: de-
grees) data from the AWOS for Urumgi Airport’s runways R0O7 and R25; (b) shows the 2-minute av-
erage wind speed and 2-minute gust wind speed (unit: m/s) data from the AWOS for runway R07; (d)
indicates the temperature (unit: °C) on the airport’s runways and the corrected mean sea level pressure
(unit: hPa)
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Figure 2. The crosswind wind speed (unit: m/s) obtained by scanning at a 3-degree elevation angle along the direction of
runway RO7
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Figure 3. Represents the crosswind speed (unit: m/s) decomposed along the R0O7 runway direction obtained from the wind
profile mode
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Figure 4. Airport runway and low-level wind shear warning display model
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