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Abstract

Based on the hourly meteorological observation data of Guiyang Longdongbao International Airport
from 2008 to 2022 and the flight operation data from 2020 to 2024, this paper systematically analyzes
the temporal and spatial distribution characteristics of complex weather conditions such as thunder-
storms, low clouds and low visibility, ice and snow freezing, strong winds, and wind shear, as well as
their impact mechanisms on flight operations. The study finds that thunderstorms mainly occur in the
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afternoon and night from May to August, low clouds and low visibility are dominated by winter radi-
ation fog and frontal fog, ice and snow freezing mostly happen from December to February of the fol-
lowing year, and strong winds and wind shear frequently occur in spring. Severe convective weather
is the main cause of flight diversion and return (accounting for 72%), while low clouds and low visi-
bility and ice and snow freezing significantly increase the risk of flight delays (accounting for 49% and
18% respectively). In combination with the airport operation standards, targeted suggestions such as
optimizing low visibility operation procedures, strengthening seasonal weather warnings, and im-
proving runway de-icing strategies are proposed, providing a scientific basis for meteorological ser-
vices and flight scheduling at complex terrain airports in the southwest plateau.
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Figure 1. Topographic map of Guizhou Province (left) and Guiyang City (right)
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Figure 2. Runway layout of Guiyang Airport
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Figure 3. Statistics of flight impacts at Guiyang Airport (2020~2024)
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Figure 4. Monthly and hourly thunderstorm occurrence times over the years at Guiyang Airport (unit: times)
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Figure 5. Duration statistics of thunderstorms (unit: events)
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Figure 6. Annual variations of fog and RVR < 550 m occurrences (unit: days)
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Figure 7. Diurnal distribution of fog events (unit: events)
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Figure 8. Duration statistics of fog (unit: events)
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Figure 9. Annual variations of low cloud occurrences (unit: days)
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Figure 10. Diurnal distribution of low cloud events (unit: events)
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Figure 11. Duration statistics of low clouds (unit: events)
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Figure 12. Diurnal distribution of snowfall (unit: events)
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Figure 14. Diurnal distribution of freezing rain (unit: events)
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Figure 15. Duration statistics of freezing rain (December-February, unit: events)
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Figure 16. Duration statistics of frost (December-February, unit: events)
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Figure 17. Annual variations of strong wind events (unit: days)
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Figure 18. Diurnal distribution of strong winds (unit: events)
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Figure 19. Annual variations of wind shear events (unit: days)
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Figure 20. Diurnal distribution of wind shear (unit: events)
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Figure 21. Altitude distribution of wind shear types (unit: events)
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Figure 22. Impact classification of complex weather on flights
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Figure 23. Monthly distribution of key weather types
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Figure 24. Diurnal distribution of key weather types
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