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Abstract

In this paper, using AWOS data, laser wind radar data and Xinjiang regional aircraft air report to
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make statistics on hazardous weather events in Xinjiang airspace during 2020~2023, and focuses
on wind shear analysis. The results show that: 1) Wind shear is the hazardous weather with the
greatest impact on flight paths. 2) Wind shear is stronger and lasts longer when the airport is
windy from the southeast, and the frequency of wind shear is higher. The greater the difference in
wind speed between the two ends of the runway, the greater the difference in wind direction, the
stronger the horizontal wind shear. 3) The three runway AWOS can be used to monitor and warn
the wind shear in the airport plane, and combined with the laser wind radar products, to construct
a three-dimensional wind shear monitoring model with strong time continuity and high spatial
and temporal resolution in the low altitude of the airport, and to provide effective wind shear
warning products, which is valuable to ensure the safety of low altitude flights in airports.
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Figure 1. Time series diagram of wind direction and wind speed changes at runways R07 and R25 of Urumgi Airport from
00:00 April 30 to 12:00 May 1. (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. Time series diagram of wind speed difference (m/s), wind direction difference (*) and horizontal wind shear (m/s)
at runways R07 and R25 of Urumgi International Airport from 00:00 April 30 to 12:00 May 1, 2022 (black dashed line
represents wind shear of 7.7 m/s)
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Figure 3. Scatter plot of wind speed difference, wind direction difference and wind shear value in the direction of runway
07-25 at Urumgqi Airport from 00:00 April 30 to 12:00 May 1, 2022. (a) Wind speed; (b) Wind direction
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Figure 4. Crosswind and head-on wind profiles of LIDAR runways R07 and R25 at Urumgi Airport 1 May 2022 14:48. (a)
Head-on wind on Runway R07; (b) Crosswind on Runway RO7; (c) Head-on wind on Runway R25; (d) Crosswind on run-
way R25
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Figure 5. Vertical shear profile of horizontal wind over the airport (calculated with a height interval of 27 m, unit: 1/s)
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