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Abstract
Using the conventional upper-air and surface data, FNL 1° x 1° reanalysis data, ground meteorological
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automatic station data and microwave radiometer data, the causes of the intermittent freezing fog
weather after a snowfall at Urumgqi International Airport from December 30, 2023 to January 2,
2024 were analyzed. It was found that: (1) This intermittent freezing fog weather process occurred
under the background of the weather circulation with westerly airflow or warm ridge at 500 hPa
and 700 hPa, combined with relatively strong warm advection at 850 hPa. (2) The change of surface
temperature is one of the important reasons for the intermittency of the freezing fog weather at
Urumgqi Airport from December 30 to January 2. The decrease in temperature and the shift of sur-
face wind to northerly are both conducive to the maintenance and development of the freezing fog
at Urumgi Airport. (3) Affected by the eastward movement of the northern branch trough in the
early stage, there was a light snow weather process in most of northern Xinjiang and the Tianshan
mountainous area, which provided a good supplement of water vapor for the intermittent freezing
fog weather. (4) Stable stratification is a necessary condition for the maintenance and development
of freezing fog. However, when the water vapor condition at Urumgqi Airport reaches a certain level,
even if there is no inversion layer over the airport, freezing fog weather will still occur at Urumgqi
Airport with the temperature drop at night.
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Figure 1. Weather situation field; (a) 500 hPa at 08:00 on December 30, 2023; (b) 850 hPa at 20:00 on December 31, 2023
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Figure 2. The evolution of RVR (Runway Visual Range) (a); wind direction (b); temperature (c); and wind speed (d) during
the period of intermittent freezing fog at Urumgqi Airport from December 30 to 31, 2023
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Figure 3. The evolution of RVR (Runway Visual Range) (a); wind direction (b); temperature (c) and wind speed (d) during
the period of intermittent freezing fog at Urumqi Airport from January 1 to 2, 2024
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Figure 4. Automatic ground meteorological station; (a) 22:00, Dec. 30, 2023 relative humidity; (b) 17:00, Dec. 30, 2023
temperature change in 24 hours
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Figure 5. Humidity profiles of the microwave radiometer at Urumgqi Airport: (a) relative humidity; (b) absolute humidity
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Figure 6. During the period of intermittent freezing fog at Urumqi Airport from December 30 to 31, 2023; (a) temperature
profile of the microwave radiometer; (b) wind proﬁle diagram of the wind lidar
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Figure 7. During the period of intermittent freezing fog at Urumgqi Airport from January 1 to 2, 2024; (a) temperature profile
of the microwave radiometer; (b) wind profile diagram of the wind lidar
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