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Abstract

Based on automatic observation data of Chengdu Shuangliu International Airport, compare two ra-
diation fog events on January 5 and March 3, 2023. Both events occurred under similar circulation
conditions: clear nights after the rapid eastward shift of upper-level troughs, where radiative cool-
ing led to surface air saturation. However, visibility varied significantly between the 02L and 02R
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runway thresholds. Dense fog affected both runways on January 5, with a minimum visibility of 150
m, while fog only occurred at the 02R threshold on March 3, and the visibility at the 02L threshold
remained above 1000 m. The results show that fog-prone areas experienced steady temperature
drops and fluctuating relative humidity rising above 97%, whereas temperature decreased slowly
in fog-free areas. At foggy runway ends, the wind speed was below 1.0 m/s and horizontal turbulent
kinetic energy was less than 0.2 m?/s2, with relatively high turbulence intensity. In contrast, fog-
free runway ends had a maximum wind speed of 2.1 m/s and higher horizontal turbulent kinetic
energy up to 0.6 m2/s?, but lower turbulence intensity. Turbulent kinetic energy and turbulence
intensity calculated from airport surface wind data can provide references for the nowcasting of
radiation fog.
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Figure 1. Schematic diagram of runways at Shuangliu International Airport
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Table 1. Comparative analysis of meteorological elements for the cases on January 5 and March 3, 2023 at Shuangliu International
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Figure 2. Radiosonde profiles at Wenjiang Station: (a) 5 January 2023 fog event; (b) 3 March 2023 fog event
B 2. BIT3AIRE((2) 2023 £ 1 B 5 R3REIRE; (b) 2023 3 A 3 HZEEST)
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Figure 3. Temporal variations of visibility (m) (a), air temperature ("C) (b) and relative humidity (%) (c)
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Figure 4. Temporal variations of average wind speed (m/s) (a) and average wind direction (°) (b)
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Figure 5. Temporal variations of turbulent kinetic energy (m?/s?) (a) and turbulence intensity (b)
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