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Abstract

Low-altitude wind shear (WS) and aircraft turbulence are the key hazardous weather conditions
that affect the safety of operations during the approach and takeoff phases. This paper uses two
recent aircraft in-flight reports, two annual general records, the climate chronicle of Shuangliu
Airport, and the climate chronicle of Tianfu Airport as the main data sources to statistically ana-
lyze wind shear and turbulence cases. By combining the explanations of the World Meteorological
Organization (WMO) on the classification of wind shear and turbulence intensity, the occurrence
frequency, seasonal variations, vertical height distribution, cause types, and operational risks of
wind shear and turbulence at the two airports (Tianfu and Shuangliu) in Chengdu are compared.
The results show that low-altitude wind shear at both airports is mainly caused by convective
processes as the primary background. Turbulence in Chengdu shows a significantly higher inci-
dence in the winter half-year, which is related to the upper-level jet/stream and mid-low-level
shear systems. In summer, it is more inclined to convective turbulence. Due to the lack of dedi-
cated ground detection and alarm equipment, the detection of wind shear still relies on aircraft
in-flight reports (PIREP). Based on the business conclusion, it is proposed to further establish a
PIREP-radar sounding closed-loop system and strengthen the monitoring of runway wind field
discontinuity.
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Figure 1. Annual variation in turbulence reports at Tianfu airport
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Figure 2. Annual variation in turbulence reports at Shuangliu airport

2. RURHNIARRER R SR EF T

43. FIALUIESESEES R KT
FR A AT X 32k LA 55 1) s 25 A A R AR MR R ER 1T [ 10], B R s s e R BRI, &2t

DOI: 10.12677/gser.2026.152037 391 PRI


https://doi.org/10.12677/gser.2026.152037

B e

NIRRT )2, TR 20 R DDA 2 B i S 32 25 7E 2100~4200 m )2 .

MR 500 hPa KTE > 40 m/s B A AL MR R, A5 S INm st . AR Al ik — 20 i s B e
EES T EASYOV byt b
5. BEIANEI S H
5.1. KSR

2025 4E 6 A 17 H&IARIFHLIZ BB KSR R, 27 28R4 1%, 18:49 (Ib it fa) Ay Rl E
Z B, BERCESRGE 5 m/s, FEXGE 11 m/s, 20:40~00:30 A &M AE, BRI ETIb RGBSk, MR A 25 o8
FHRE, T 20:00. 22:00 YR FE IR AR EIR, A8 4 HIE 01 MR 200 m A1 300 m &AL
5.2. IR B RN

VIR BT A RS 3, - 4 BREh I Ib A /NS R R R T AR R, AR s
ARG RA TR R, TR R R SRR, AR o B b, 17 H 20~24 A BT
BE), % BA AR R, (E TR B K SR AN

BWAEE(E SYRESR TIX DCAPELL.4, Tl b 5m 0 i 25 FE R I KRG MAI7 Bk 7= (& 6) 1
F, BERAY)AR B 0 R Sk AR B r B RS S E 1, B2 01 YR, & — RS R I AR i o
AN,

? EC Wind/humidity/vertical velocity + K_index 20250617-00UTC +48H Forecast

100 —

g e — {

—_— 00—~

Pressure(hPa)

© =3
=3 o
S =3

o
=3
S

%O

B

K Index
g"mgw.ﬁmgmghou-

cNBnLrBenBenSenZin

0Z 187 127 062 002 187 122 062 00z
19JUN 18JON 17{;!9U;N

c———— e ———————— e ———————————" 2

Figure 3. EC Forecast of vertical profile chart
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Figure 4. CMA Surface synoptic chart (Source: Central Meteorological Observatory)
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Figure 6. Real-time radar
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