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Abstract

Based on NCEP and FNL 1° x 1° reanalysis data, a fog weather process in Baicheng area of Jilin Prov-
ince on November 28, 2021 was diagnosed and analyzed. The results show that the fog weather
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process has the characteristics of wide range and long duration, and the minimum visibility is less
than 0.2 km. It is found in the circulation situation field that the warm ridge in the middle and up-
per layers and the continuous weak pressure field system at the back of the high pressure enter-
ing the sea on the ground are the main influencing weather systems of the heavy fog weather in
Baicheng area. The continuous southwest airflow in front of the upper trough and behind the ridge
transports a large amount of warm and wet airflow for the fog area, and cooperates with the weak
pressure field on the ground, which provides a more favorable circulation situation for the heavy
fog weather process. In the process of the fog weather in Baicheng area, the atmospheric humidity
is large, and the continuous warm advection makes the deep inversion layer exist in the surface
layer and high altitude, and the atmospheric stratification is stable, which also provides favorable
water vapor and stratification conditions for the occurrence and persistence of fog. At the same
time, the ascending and descending motion is weak, and the stability of the atmospheric stratifica-
tion is further enhanced, which is not conducive to the dissipation of the fog, resulting in a longer
duration of the fog.
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Figure 1. Visibility distribution (unit: km) map of central meteorological station at (a) 06:00; (b) 09:00; (c) 14:00; (d) 20:00
on 28 November, 2021
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Figure 2. Distribution map of low cloud cover with cloud base height < 1500 m at (a) 08:00; (b) 14:00; (c) 20:00 on the 28"
November; (d) at 02:00 on the 29" November, 2021 (“-” refers to the location of Baicheng City)
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Figure 3. Potential height field and temperature field at 500 hPa at (a) 02:00; (b) 08:00; (c) 14:00; (d) 20:00 on November 28,
2021 (potential height field unit: dagpm, temperature field unit: °C, “-” is the location of Baicheng City)
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Figure 4. Potential height field (black solid line, unit: dagpm), wind field (wind plume), temperature field (blue solid line,
unit: °C) and relative humidity (color filling, unit: %) at 850 hPa at (a) 02:00; (b) 08:00; (c) 14:00; (d) 20:00 on 28" Novem-
ber, 2021 (color filling, “-” refers the location of Baicheng City)
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Figure 5. Sea level pressure field at (a) 02:00; (b) 08:00; (c) 14:00; (d) 20:00 on November 28, 2021 (pressure field unit:
hPa, “-” refers the location of Baicheng City)
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Figure 6. Profile of temperature field (isoline, unit: °C) and humidity field (color filling,
unit: %, “-” refers to the location of Baicheng City) from 08:00 on 27" November to
02:00 on 29" November, 2022, along 122.84°E and 45.64°N
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Figure 7. Profiles of vertical velocity field (color filling, unit: Pa/s) and divergence field
(isoline, unit: 107%s™%) from 08:00 on 27" November to 02:00 on 29" November, 2021,
along 122.84°E and 45.64°N
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Figure 8. T-Inp sounding map of Baicheng station at (a) 02:00; (b) 08:00; (c) 14:00; (d) 20:00 on 28" November 2021
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