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[ Abstract] Low level wind shear is an important factor affecting aircraft flight safety. Based on the observations from a three-
dimensional scanning wind lidar at Baiyun Airport, Guangzhou during March 2023, the measurements from the wind lidar were
preprocessed firstly. Then, TSSI ( two-step identification method for wind shear) was proposed, which combined TDSI ( two-
dimensional synthetic wind shear identification) method with an adaptive window and the temporal wind shear identification method.
The wind shear results recognized by the TSSI and TDSI methods were compared, and the evolutions of wind shear were analyzed. The
main conclusions are as follows. Data preprocessing effectively removes isolated points and radial fluctuations observed by wind lidar,
and fills in the missing data. The TSSI method is conducive to early warning of wind shear. During the observation period at Baiyun
Airport, Guangzhou in March 2023, a total of 25 wind shear processes are identified by the TSSI. Among them, 21 cases are warned
ahead of the TDSI, with an average warning time of 3 ~5 minutes, and TSSI also has a good alarm recognition function for both time
and space dimension wind shear. Most of the identified wind shear processes occur around noon (e.g. 11:00-15:00) and last for
about 15 minutes. The wind shear position is greatly influenced by the background wind field. The TSSI method proposed in this study
can identify low-level wind shear earlier and more comprehensively, which is helpful to improve the accuracy of wind shear warning and
provide guarantees for aircraft flight safety.

[ Keywords| three-dimensional wind lidar; low level wind shear; two-dimensional synthetic wind shear; temporal wind shear; two-

step identification of wind shear
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Fig. 1 Wind lidar position at Baiyun Airport, Guangzhou
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Table 2 Parameters of k neighborhood frequency method

in measuring radial velocity of wind lidar
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Fig. 2 Comparison of smoothing effect of different steps for
2.33° azimuth radial velocity filter at 12:53 on March 12, 2023
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Fig. 5 Wind shear identification results with TDSI and TSSI in PPI mode at 3° elevation angle at 1416, March 12, 2023
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Fig. 6 Wind shear identification results with TSSI and TDSI and radial wind velocity maps for PPl models at 14:18 on March 12, 2023
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Fig. 7 Wind shear identification results with TSSI and TDSI and radial wind velocity maps for PPI models at 14:20 on March 12, 2023
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Q2 (MR IR B ) KUY AR o A5 B 405, 7F 1416
BFE A ™ AR 9, A REAE 14,18 B3k B e o, 7E
1418, W25 1k 1A ik 5 RS PR 448 — 4k & R AR 35
P, X A RE & T Q2 78 1418 RijJo 7216 B
(R[] XU D) A JHG Hp S A DX 3R S XU 22
8 m/s, FEW SR MmACKEIVER T, Q2 X PI2E 4
PR R RS, DA ] 3 Pl v ko I o7 T DA 3]
K i IAE

IARYRA B AT LA 1 25 vk T LA ] B A )
) 530 XD A A st (] 23 ) 24 BB A0 R s, AT 42 T
T A F RO A S R it —25 T
3.2.2 A3 A 12 B 17:09—17.22 B & 4RI &

R 5] A )

2023 4E3 H 12 H 1709 KUY 28 95 45 1 51 vk AE
IR T 4 km Ab = AP AR 154 ]k %0 — 4
A RTINS e A 5 1 9 SRR Tk

TE 1709 B Z1F i KATAS U L 1B 9 Hh B 4k oy
R D AR X3k, B ) XU AR 5 A5 7 2Dk
PR XU A ) s B R 4R T 4k XD
AR RIS AT &

2023 4E3 A 12 H 17.09 B, K728 5 43 51
PR A AU AR i R A B 7 A g D) AR K
A, B0~ B 12 F17.12 .17.15 11717 (4 PPI
BRI e A Bk KD AR TS5 SR L A%
MR EE R, TE 1712 B2, e A X D) AR 8 5 458
JIN 1 A TR 0 P A A T T 4B 9 4 TR Xk e A
ALY KIS 17.12 DLR 1715 (942 ) 3
AT LAAS Y U 25 0 v ™ B AR R D) AR 7R AR 1Y
F B AR B [ XD AE B 10 ~ B/ 12 R A
R R 43 DX 5k T A 220 KU 25 M A 6 my/s,
By E) D AZ P2 A B 17 .15 RUS 2 B XA A
HK,

8000

4000 4000
£ g
& 0 &
e e
-4 000 -4 000
= - o o _ dad
-8 000 —4 000 0 4 000 8 000-8 000 —4 000 0 4 000 8000
% " i R
IR
(a) AR (b) Fisbik

K9 2023453 H 12 H 17:09 1 320 PPT AN G sk A 45 ik R D12 R0 7
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Fig. 10 Wind shear identification results with TSSI and TDSI and radial wind velocity maps for PPl models at 17:12 on March 12, 2023
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Fig. 12 Wind shear identification results with TSSI and TDSI and radial wind velocity maps for PPl models at 17:17 on March 12, 2023
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