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Abstract

This article diagnoses and analyzes the thunderstorm and strong wind weather on June 11, 2021,
using observation data from the airport’s automatic meteorological observation system, aerial
reports from aircraft at Urumgqi Airport, and ERAS reanalysis data. It aims to understand the cha-
racteristics of thunderstorm and strong wind weather forms and the changes in wind shear under
such weather conditions, as well as their impact on flight, in order to improve the forecasting and
early warning capabilities of such weather. The results indicate that: (1) This thunderstorm and
strong wind weather is a regional strong convective weather. The continuous splitting of small
cold air streams at the bottom of the 500 hPa high-altitude trough affects the Xinjiang region, pro-
viding a favorable triggering mechanism for regional thunderstorm weather; The southwest air-
flow at 700 hpa transports warm and humid air into the northern Xinjiang region, providing
thermal and water vapor conditions; The area along the Tianshan Mountains in northern Xinjiang
at 850 hpa is controlled by the northwest wind belt, and the obvious convergence of wind direc-
tion and speed, combined with the forced uplift effect of the northern slope terrain of the Tianshan
Mountains, causes strong upward movement and provides dynamic conditions. In the early stage,
the surface temperature in most areas of northern Xinjiang was high, and the eastward movement
of cold air caused the convergence of cold and warm air, resulting in this severe convective
weather. (2) In the early stages of thunderstorm weather, cold air enters this area, causing a sud-
den increase in wind speed at both ends of the runway. When the wind direction changes greatly,
it is easy to produce horizontal wind shear exceeding the standard at both ends of the runway. Al-
though the duration of wind shear exceeding the standard is relatively short, it still makes it diffi-
cult for the aircraft to maintain its flight attitude during takeoff and landing, seriously affecting
the safety of aircraft flight. (3) When the difference in wind speed and direction between the two
ends of the runway is small, it is not easy to generate excessive wind shear; When the wind speed
difference between the two ends of the runway is greater than 6m/s, regardless of the magnitude
of the wind direction difference, excessive wind shear may occur. When the wind direction differ-
ence between the two ends of the runway is between 30°~90°, the weight of the impact of wind
speed difference on wind shear gradually increases; When the wind direction difference between
the two ends is greater than 90°, regardless of the size of the wind speed difference, there is a pos-
sibility of excessive wind shear.

Keywords

Thunderstorms and Strong Winds, Power Conditions, Thermal Conditions, Water Vapor
Conditions, Horizontal Wind Shear

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. 53|

AR, E W RGOS AL HE S EE 2, HREAREImR. Pk, KR IKE. R
DA SRR RL] [2] [B)™ E UM & AT E AT I %4 RERMIER . 2 WHLIR A RIESIX A,
BN 3245, BN 2R RR U R 1 YDA th 2o 068 B e A v O 2 8% 22 i ™
HEm[4]. Uk, FREH TS T A AR R % A REL — ELUR# 32 RSl iz fnlk

DOI: 10.12677//0jns.2024.121013 107 e


https://doi.org/10.12677/ojns.2024.121013
http://creativecommons.org/licenses/by/4.0/

T 2

P GRS TR . B AR T AR AR R, 1 AR SRR RIS, 1S EE,
RAAMTB, P E BRI TURTVERE 7, X ORI AT 224 B 2 X [5] [6].

N RATT G AR B 3 MORRR AU KRBT T SRILRISE[7I0F AR, S8R & 2
KRB FFEER R RN MR, RIRRRERr o TR BREE[B]HT 7U15 £ TR 2 A AR AT
B, MU B, SIS RIEDGE SR I9 R ORI, RIRE UL S A R AR R RO EA
TEERERE . TKFH[I)SEN BB ARFEHIS — IR IAEE & 7R AR 2 W i 45 B 3 B R UR A, XHAUR
RJZPE AL A BTG AL KRR SE K, SHTEAs &) De it 5 ETHEs, fil A smxhiii R o A2 ge S [101% 15
BT T R KGR T ATt 8T R R ROR I AT DL AR5 (1 B E KT KDIAE 5K
ITfaFEmR.

AN EA TR ARG TR B EARFTHIRN A2 ) & ERAS B #T BURL X 2021
6 A 11 H BB ARFHIE W RRKRTEATH TR, TRIELRTES, 3h71. KR B Rk
KATRUIZZBIRFAE . 9% Ja & R RS RO B GE M — € 2%, UMD mxt ek
BRI ERACT RIS TR FUERE 7, B RBREE B R I8 AT % 4 5 ARG R a3 -

2. FRKRIRSMRT*
2.1. MERSTER

SRS BT RSN B ARSI R DY B T 88 DOl 3 O A e a A akaly, H
PR ESRE KA, R, A E M B WHURE RO SE RS R U R AR

2.2. LR

WL R B T S8 ARSI RN A 3 2 Wl &St (Aviation Automated Weather Observ-
ing Systems, AR AWOS)H & i HIIE RO7 J7 1) ) Ml R25 J5 A 2 0 Bh-~F¥ KR K 2 43T 45 XU
B A S FH ) AWOS 204 2 R25 5 I R ) KU, IRV Ry 2021 45 6 H 11 H 00:00~23:59.

2.3. BoHhaEs

SC A PR X TR R IR L SR A A v L T S R B D R R 3 K S AR 0 (ECMWE)
ALK ERAS T Rl . BRI (Rl 2 #E 2Ry 1 /N, 23] 4033 0.25° % 0.25°, BRI )
2N T RN

3. AIRAAE
3.1. REBREX TR

2021 6 H 11 H, JBEEREE. Rl XA CH e 58 78 30t DXORHiR A e HE A, e b Rt B A 7 R
KRS TR GERFHIHHI T HW RS, Hr 13:30~14:04 5%, 14:18~15:30 §57 W, 15:37
T, 15:50~16:00 /MRS, /KR 1.4 mm. 14:04~14:30 R X, P35 XGE 10~16 m/s, BEXURIE 18~20
m/s; 14:04 Y&, FFHEULSE 900 m.

K 1258 AFHg 6 A 11 H 12 i ~17 i RO7 f R25 5 Hi i JA [a] XGRS0 18] FP 51 Bl . 11 H 14:00
i, PR ZEE, M5 mis BTFE 16 m/s [ HkEE, 14:40 5 KRB E I 2R B, 11 H S8R5
WLIZIE 4T R 480 3RIK, [RIAITE B R S&M 6 JLIK. 14:00~14:04 ¥ &5 A 25 S HE & & 710 K
Ak A TA) R AR A PRI A K, L2 S A8 AT 52 5 Ve ] (] 5 T 799 o DXL Tk SR8 PRI B W5

DOI: 10.12677//0jns.2024.121013 108 FIAA R


https://doi.org/10.12677/ojns.2024.121013

T 5F

15 1

JRIHE (m/s)

A A’ W — 25X
o T
i ;|l> i N )
<200 il :
4 | B

i R IHL
100 i |1

N LwH

\“J'QQ
\\6

N N N N
6\59 Q\D‘D Q\SQ 6\6Q
AN AN AN AN
I IE]/UTC

Figure 1. Time series diagram of wind direction and wind speed change of runways R07 and R25 at
Urumgi Airport from 12:00 to 17:00 on June 11. (The blue solid line is the wind direction and speed
of runway R25, the orange dashed line is the wind direction and speed of runway R25, and the black
dashed line represents the wind speed of 12 m/s)
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Figure 2. Wind field, potential height field (black solid line, unit: gpm), temperature field (red solid line, unit: °C), relative
humidity (blue shadow, unit: %), (b) 700 hPa wind field, potential height field, temperature field, relative humidity, (c) 850
hPa wind field superimposed terrain, (d) surface pressure field (unit: hPa) situation diagram
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Figure 3. Time series of wind speed difference (m/s), wind direction difference (°)
and wind shear (m/s) at Runways 07 and 25 of Urumgi Airport from 12:00 to 17:00
on June 11, 2021

3.20214 6 A 11 H 12:00~17:00 S&AKFFH115 07 & 25 S HE XEZE (M/s).
RUIEZE () B XETEE (m/s) Bt 8] 25 4L FF 51 &

DOI: 10.12677//0jns.2024.121013 110 ST


https://doi.org/10.12677/ojns.2024.121013

T 5F

Kl 4 52 2021 £ 6 H 11 H 12:00~17:00 & & AR FHLI7 HE 07-25 J7 18] KUE 22« R[] 22 K AR 1R #R
M MW 4()RTRAE H, 24 53 7 i R 22 0~6 mifs B, RUDIARAG 55, 24 i o KU 2 K T 6 mis
B, Joie K ZEE R/, SRR LA AR bR . A 4(b) T DAE H, B 18 v AR ZE7E 0°~30° 2 1]
I, REIAR KN 5 XTH 28 K NEEAR — B P AR ZE 76 30°~90° Z [AJIF,  JXUT 22 S st IRV D) AR 1) S i A 2 3%
WK, HHRUIRE KT ROEZE: P R Z KT 90°RT, A KUEZ K/, 56 T REH B2
R o

(@) (b)
5 40~2m/s = 2~4m/s x 4~6m/s + 6~8m/s « 8~10m/s " 0~30 = 30~60 4 60~90 «90LA |
1
10 10
8 8
@ + >
£ W P S N S A
X 6 o
I I
4 4
4
2 v A A
0

KJ#E (m/s)

Figure 4. Scatter plot of wind speed difference, wind direction difference and wind shear value in direction 07-25
of runway of Urumgi Airport from 12:00 to 17:00 on June 11, 2021. (a) Wind speed; (b) Wind Direction
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