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Abstract

Based on the airport ground observation data and ECMWF ERAS reanalysis data, the radiation
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freezing fog processes of Guiyang Longdongbao airport on December 6, 2019 (process 1) and
January 18, 2022 (process 2) are compared and analyzed from the aspects of time evolution of
meteorological elements, circulation characteristics, water vapor, heat and stratification. The
results show that the two processes are the thick fog formed by radiation cooling in typical
warm weather after rain, which is located in the upper warm ridge under the situation of weak
air pressure field on the ground, it is generated in the early morning of sunny night, breeze and
radiation cooling. The weak precipitation in the early stage provides a large amount of water
vapor near the ground. In the static atmospheric environment, the earlier the radiation fog ap-
pears, the lower the visibility, and the longer the fog lasts. The lowest values of the two
processes appear at 08:00~10:30 on the 2nd. Process 1 is affected by the southward movement
of cold air after rain and the evaporation of cloudy water vapor in the afternoon. The water
vapor content in the near surface layer is lower than that in process 2, but the droplet content
in process 1 is only slightly lower than that in process 2 in the fog maintenance stage. The
stronger the inversion in the near surface layer, the faster the temperature drops, the thicker
the fog droplets and the breeze, and there is a certain upward movement, which is conducive to
the development and maintenance of dense fog. The humidity in both processes did not reach
100%, and the temperature dew point difference in the fog maintenance stage was maintained
at 0.5°C ~0.6°C. The visibility had the characteristics of explosive enhancement and very short
dissipation time. The temperature drop in the two processes before the formation of dense fog
can be divided into three stages according to the speed. The decline in the first stage is slow,
and the two processes in the second stage are reduced by 0.9°C per hour. There is a slight re-
bound in temperature between the second and third stages. In the fog dissipation stage, the
temperature rises in a straight line. In both processes, when the droplet content reaches 0.39
g/m3, the visibility decreases to 800 m, and when it decreases to 0 g/m3, the visibility quickly
rises to more than 3000 m.
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Figure 1. Electronic elevation map of the whole region of Guizhou Province
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Figure 2. Comparison of visibility changes between the two processes
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Figure 3. Comparison of ground wind field changes during the two processes
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Figure 4. Comparison of two process temperature and dew point temperature changes
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Figure 5. Comparison of relative humidity changes in the two processes
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Figure 6. Comparison of two process cloud cover changes
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Figure 7. Comparison of precipitation changes between the two processes
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Figure 8. Comparison of the evolution of the weather situation ((a) Process 1, (b) Process 2)
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Figure 9. Comparison of water vapor content changes near the ground during the two processes
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5) AR 1R FE 2 B8 L B EL AT R R 1 s R HORE I B A R RE 25, AL 3000 m B &S 800 m BAF,
Sy RIS 9 2 8h Al 3 3%, A 400 m LLRFF 4 800 m LA EAN I 1~2 4344

6) WL AT O RS T BRAR YRR 3 PT o0 3 AN B, Hh S — P B IR NS, B B B
YRR /N B BEAIG 0.9°C, 38 R ER =B BRI Ul /DR B . IR ST B, iR 2R HZ BT

7) UGS R S EIAE] 0.39 g/m’ I AE WL PR A 800 m; KM & BIFE 0 g/m’ I, 1R 2 i THE S
THERZ B 9~15 7r8h)a, AL EEPUE T2 3000 m LA F.
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