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Abstract

Based on the meteorological observation data of the main airports in southern Xinjiang in the past
five years, this paper uses statistical analysis methods to systematically study the spatial and tem-
poral distribution and evolution characteristics of thunderstorm weather, and analyzes its impact
on flight safety and control operation. The results show that the unique mountain-basin coupling
underlying surface conditions in the arid region determine the temporal distribution of thunder-
storm activity in the southern Xinjiang airport from April to October (spring to mid-autumn). The
initial triggering position, moving path and duration of a single process of thunderstorms in differ-
ent airports show significant spatial heterogeneity due to the influence of local terrain shielding
effect. The operation and control practice of such regional thunderstorms confirms that the most
reliable and efficient means to avoid the risk of aircraft mis-entry into strong convection is to take
the safety of aircraft operation as the core pre-target, implement dynamic control interval expan-
sion and precise flow control in advance, and reduce the flight density in the terminal area from the
operation entrance. Through the iteration of special plans, the reconstruction of cross-departmental
processes, and the upgrading of multi-source perception systems, the collaborative linkage efficiency
of the full guarantee chain is optimized, which can fully supplement the shortcomings of the control
service capacity of the southern Xinjiang regional airport under complex meteorological conditions.
The research results can provide direct theoretical reference and practical guidance for improving
the safety level and operation efficiency of air traffic control operation under thunderstorm weather
at the airports in southern Xinjiang.
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Figure 1. Characteristics of thunderstorm occurrence time in Kashgar Airport. (a) Monthly variation characteristics; (b) Thunderstorm
diurnal variation characteristics
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Figure 2. Characteristics of thunderstorm weather in Kashgar Airport. (a) Thunderstorm initial position; (b) Thunderstorm moving
direction; (c¢) Thunderstorm accompanying weather category
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Figure 3. Characteristics of thunderstorm occurrence time at Hotan Airport. (a) interannual variation of thunderstorm; (b) daily varia-
tion of thunderstorm; (c) Thunderstorm accompanying weather category
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Figure 4. Characteristics of thunderstorm occurrence time in Shache Airport. (a) daily variation of thunderstorm weather; (b) duration
of thunderstorm
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Figure 5. Variation characteristics of thunderstorm weather at Shache Airport. (a) Thunderstorm initial position; (b) Thunderstorm
moving direction; (c¢) Thunderstorm accompanying weather
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Figure 6. Characteristics of surface wind under thunderstorm weather in Shache Airport. (a) Prevailing wind direction during
thunderstorm; (b) maximum wind speed during thunderstorm
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