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Abstract
This study investigates the correlation between radiation fog events at Guiyang Airport and urban
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air quality based on observational data of radiation fog at Guiyang Airport from 2015 to 2024, AWOS
automated observation system data, and air quality monitoring data from Guiyang City. Statistical
analysis, correlation tests, and case study methods were employed. The findings reveal that over
the past decade, the frequency of radiation fog at Guiyang Airport has shown a fluctuating upward
trend. During foggy periods, the annual average values of the Air Quality Index (AQI), PM2.5,and PM10
concentrations were significantly higher than the annual averages. A significant negative correla-
tion was observed between minimum visibility and PM2.5/PM10 concentrations, while a significant
positive correlation existed between the duration of radiation fog and pollutant concentrations. Case
analyses demonstrated that prior to radiation fog formation, a process of “pollutant accumulation
followed by fog droplet condensation” occurs. Air pollution caused by fireworks during the Spring
Festival provided condensation nuclei for radiation fog and exacerbated its development. The re-
search results provide quantitative evidence for radiation fog forecasting at Guiyang Airport and
decision-making for flight operations.
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Figure 1. Topographic map of Guiyang City (a) and air quality monitoring station map of Guiyang City (b)
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Figure 2. Interannual variation characteristics of radiation fog at Guiyang Airport and interannual variation characteristics of
major air quality indicators
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Figure 3. Interannual variation characteristics of radiation fog at Guiyang Airport and annual variation characteristics of major
air quality indicators
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Figure 4. Distribution of major air quality indicators under different minimum visibility conditions
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Figure 5. Scatter plot of major air quality indicators during radiation fog processes with different minimum visibility thresholds
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Figure 6. Distribution of major air quality indicators across different durations
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Figure 7. Scatter plot of major air quality indicators during radiation fog processes with different durations
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Figure 10. Temporal sequence diagram of RVR at Guiyang Airport and air quality with pollutant concentrations at surrounding
stations from 20:00 on February 9 to 12:00 on February 10, 2024
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