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Abstract

This article uses data from the Zhanjiang Wuchuan Airport Automatic Meteorological Observation
System (AWOS) and ERAS5 reanalysis data (horizontal resolution of 0.25° x 0.25°) to diagnose and
analyze a heavy fog weather process at Zhanjiang Wuchuan Airport on January 13, 2023. The results
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show that the continuous light rain and fog weather in the early stage of the heavy fog caused abun-
dant water vapor in the near surface layer, and the ground humidity basically reached saturation.
The weak wind speed conditions and low cloud coverage before and after heavy fog allow water
vapor to accumulate in the near surface layer. The low-level water vapor convergence zone and
weak upward motion before the occurrence of heavy fog promote the increase of wet layer thick-
ness. The intrusion of cold advection during the fogging stage causes the condensation of water va-
por in the near surface layer to reach saturation. The change in wind direction from southerly to
southwesterly in the lower layer and the increase in wind speed are also conducive to the transport
of water vapor from the Beibu Gulf to the airspace above Zhanjiang Airport. The sinking motion
during heavy fog suppresses the upward diffusion of low-level water vapor, and the emergence of
low-level water vapor convergence zones in the middle of heavy fog promotes the development and
maintenance of heavy fog. In terms of layered structure, there is a shallow weak inversion layer
near the ground before the occurrence of heavy fog. When heavy fog occurs, it transforms into an
isothermal layer structure, which is less conducive to the long-term maintenance of heavy fog com-
pared to the inversion layer. The dissipation of this heavy fog is mainly due to the increase in ground
temperature after sunrise, which leads to an increase in the vertical temperature gradient near the
ground layer, and the gradual upward diffusion of water vapor in the middle and lower layers, re-
sulting in a decrease in relative humidity on the ground.
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Figure 1. Variation curve of RVR at the north and south ends of Zhanjiang airport runway from 05:00 to 09:00 on January 13,
2023
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Figure 2. Characteristics of ground relative humidity changes over time at Zhanjiang airport from 08:00 on January 12, 2023
to 10:00 on January 13, 2023
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Figure 3. Vertical time profile of relative humidity (green shaded, unit: %) and wind at Zhanjiang Airport from 00:00 to 12:00
on January 13, 2023 (a), Vertical time profile of water vapor flux divergence (unit: 107 g-em™-hPats™1) (b)
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Figure 4. Water vapor flux and wind field map at 925 hPa on January 13, 2023 at 02:00 (a) and 06:00 (b) (unit: g-cm *-hPal-s™1)
(* represents the location of Zhanjiang Airport)
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Figure 5. Characteristics of 10 minutes varying average wind direction (a), average wind speed (b), temperature, and dew
point temperature (c) at Zhanjiang airport from 08:00 on January 12, 2023 to 10:00 on January 13, 2023
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Figure 6. Zhanjiang Airport January 13, 2023 02:00 (a), January 13, 2023 06:00 (b) 1000 hPa temperature advection (unit:
1075°C/S) and horizontal wind field (s represents the location of Zhanjiang Airport)
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Figure 7. Stratification curves of dew point and temperature below 850 hPa at Zhanjiang Airport on January 13, 2023 at 02:00
(@), 04:00 (b), 06:00 (c) (black solid line: temperature, green solid line: dew point temperature, unit: °C)
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Figure 8. Divergence (Unit: 10-° s71) time profile (a), vertical velocity (Unit: Pa-s™%, negative values indicate upward motion)
time profile (b) at Zhanjiang airport from 00:00 to 12:00 on January 13, 2023
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