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Abstract

To enhance the understanding of wind shear induced by thunderstorm outflows and improve the
airport’s early warning and forecasting capabilities, this study conducts a systematic analysis of the
thunderstorm outflow-induced wind shear event that occurred at Urumgqi International Airport on
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the night of June 21, 2023. The analysis utilizes FNL 0.25° x 0.25° reanalysis data, airport automatic
observation data, Doppler radar data, and lidar wind profiler data. The results show that: (1) This
event was jointly driven by the cold air transport from the northwest airflow ahead of the Balkhash
Lake warm ridge and the convergence of the surface shear line. The vertical temperature and hu-
midity profile characterized by “warm and moist air in the lower layer and dry and cold air in the
upper layer”, combined with the configuration of low-level convergence and upper-level divergence,
provided a favorable convective environment. (2) Doppler radar detected that the interaction of
multi-cell storms triggered the eastward movement of strong winds. The lidar wind profiler cap-
tured a strong wind core with a speed of 20 m/s at an altitude of 200~500 meters and the downward
propagation process of the low-level jet. The rapid wind direction change (from northerly to north-
westerly to southwesterly) in the glide path wind field and the crosswind shear index of 0.14 /s were
the direct causes for aircraft to abort approach and go around.
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Figure 1. Distribution of AWOS meteorological elements during thunderstorm and gale periods at Urumgqi Airport. (a) Time
series of wind speed and direction at 2-minute intervals for Runway 25 and Runway 07; (b) Time series of temperature-pressure
field for Runway 25
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Figure 2. Circulation pattern and meteorological element fields. (a) 500 hPa geopotential height, wind, and temperature fields
at 20:00; (b) Surface pressure field at 20:00
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Figure 3. Distributions of K index and CAPE value. (a) Distribution of K index at 20:00; (b)
Distribution of CAPE value at 20:00
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Figure 4. Height-time cross-section of meteorological elements at Urumqi Airport. (a) Temperature advection; (b) Water vapor
flux/water vapor flux divergence; (c) Vertical velocity; (d) Divergence
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Figure 6. Time series of wind profile during the thunderstorm and gale weather process
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