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Abstract

On the afternoon of 24 April 2026, more than ten low-level wind shear incidents were reported by air-
craft at Lhasa Gongga International Airport, representing an abnormal weather phenomenon rarely en-
countered in recent operational years. Based on the multimodal observation data of Molas 3D scanning
LiDAR (wind light detection and ranging) installed at both runway ends, 10-meter wind records from
automatic surface observation stations, and aircraft pilot reports, this paper systematically analyzes
the wind shear event process. The results show that: (1) Wind field variations observed by ground au-
tomatic stations lag aircraft reports, which cannot meet the timeliness requirement for operational
wind shear early warning; (2) PPI (Lidar Plan Position Indicator) radial velocity images clearly capture
the generation and migration of multiple positive and negative velocity pairs within the approach cor-
ridor, which are highly consistent with the spatial positions and occurrence times recorded by aircraft
reports; (3) DBS (Doppler Beam Swinging) wind profiles indicate that alternating updrafts and
downdrafts exceeding 4 m/s prevailed over the runway from 16:00 to 19:00. The remarkable enhance-
ment of low-level vertical exchange provided favorable momentum conditions for wind shear develop-
ment; (4) The glide-path headwind profile reconstructed from 3° elevation-angle PPI data can quanti-
tatively identify wind-speed-exceeding areas and abrupt wind variation positions in the approach seg-
ment. Taking spatial scale (2600 m) and unit-distance (600 m) wind speed variation (22.5 m/s for
moderate, 24.5 m/s for severe) as identification criteria, the proposed method can effectively cover
most wind shear-induced go-around cases. The severe threshold of 4.5 m/s corresponds to the lower
bound of ICAO’s severe wind shear criterion. This study verifies the practical application capability of
LiDAR in wind shear monitoring and early warning at high-altitude valley airports. The optimized wind
shear identification indices can provide technical references for future operational early warning ser-
vices.
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Figure 1. Locations of wind measurement equipment at Lhasa Gongga International Airport. The red dots represent the auto-
matic surface weather observation system, and the blue squares represent the Molas 3D wind lidar
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Table 1. Statistics on aircraft incident reports at Lhasa Gongga International Airport on April 24, 2026
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Figure 2. Locations of aircraft reports; the numerical labels correspond to the report numbers in Table 1. (a)~(b) Crew reports
from 15:55 to 16:45; (¢)~(d) Crew reports from 18:12 to 19:31
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Figure 3. Time series of 10-meter wind speed from the ground-based automatic meteorological observation system (April 24,
2026, 15:00~17:00)
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Figure 4. LIDAR PPI radial velocity map during the first impact period
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Figure 5. Time series of ground-based 10-meter wind (April 24, 2026, 18:00~20:00)
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Figure 6. LIDAR PPI radial velocity map during the second impact period
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Figure 7. LIDAR DBS wind profile time-height plot. Black wind plumes represent horizontal wind vectors; shaded areas
represent vertical velocity, with positive values indicating updrafts
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Figure 8. Time-dependent changes in the headwind velocity profile along the LiDAR glide path. Shaded areas represent head-
wind velocity (units: m/s), with positive values indicating headwind and negative values indicating tailwind. Numerical labels
correspond to the serial numbers of the aircraft reported in Table 1
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Figure 9. Time series of the change in headwind velocity per unit distance on the LIDAR glide path. The shading represents
the change in headwind velocity every 600 m (units: m/s); positive values indicate an increase in headwind or a decrease in
tailwind during the aircraft’s flight, while negative values indicate a decrease in headwind or an increase in tailwind. The
numeric labels correspond to the serial numbers of the aircraft reported in Table 1
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