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Abstract

Based on the one-minute surface wind data from the Automated Weather Observation System
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(AWOS) at Chengdu Shuangliu International Airport from 2021 to 2025, this study investigates the
spatiotemporal distribution characteristics of surface wind fields under a multi-runway configura-
tion and their implications for airport operations. The results indicate that the surface wind field at
Chengdu Shuangliu Airport is jointly modulated by the monsoon circulation and local topography, ex-
hibiting significant spatial disparities in wind direction frequency and wind speed intensity among
runway ends, with stable manifestations on both diurnal and seasonal scales. Diurnally, strong wind
events on the eastern and western runways show staggered peak hours; seasonally, all runway ends
are characterized by northerly wind dominance in spring and enhanced southerly wind in summer.
Tailwind exceedance events exhibit non-uniform distributions across seasons and diurnal periods,
with systematic frequency differences among runway ends. Extreme wind events are concentrated
from late spring to early autumn, with certain runway ends showing substantially higher climatic
risk exposure than the others. These findings suggest that the surface wind characteristics of multi-
runway airports cannot be fully captured by single-point observations; instead, differentiated me-
teorological warning and operation response strategies should be established based on runway-
end-specific analyses.
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Figure 1. Runway layout of Chengdu Shuangliu International
Airport
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Figure 2. Surface wind rose for each runway end, Shuangliu International Airport
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Figure 3. Heatmap for diurnal variation of mean wind speed vs. wind direction at each runway threshold, Shuangliu Interna-

tional Airport
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Figure 4. Heatmap of annual variation of mean wind speed by wind direction at each runway end, Shuangliu International Airport
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Figure 5. Diurnal variation heatmap of tailwind over 1.5 m/s (Wet Runway, 02L Left, 02R Right, Unit: %)
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Figure 6. Diurnal variation heatmap of tailwind over 3.5 m/s (Wet Runway, Left: 02L, Right: 02R, Unit: %)
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Figure 7. Diurnal variation heatmap of tailwind over 5 m/s (Left: 02L, Right: 02R, Unit: %)
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