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Abstract

Based on the conventional observation data and NCEP/NCAR reanalysis data, the weather situa-
tion, meteorological element characteristics, and formation and dissipation mechanism of a sus-
tained fog process that occurred in Shandong Province from 14 to 16 December 2021 are analyzed.
The results show that the fog occurred under the zonal circulation background, and the fog expe-
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rienced the evolution stage of advective radiation fog-radiation fog-frontal fog. During the
maintenance of fog at Zibo Station, the surface relative humidity is more than 90%, and the wind
speed is about 1 m/s. The southwest warm and wet flow at low layers in the early phase and the
water vapor convergence in the front of the weak cold air near the surface in the morning of 16
December 2021 provided good water vapor conditions for the formation and maintenance of the
fog. This process has obvious characteristics of radiation fog, and the ground radiation cooling at
night plays an important role in the formation and enhancement of fog. The enhancement of the
intensity of the temperature inversion is conducive to the accumulation of water vapor near the
surface and the enhancement of the intensity of fog. The influence of cold air reduces water vapor
atlower layers, destroys the temperature inversion layer near the surface, and dissipates the fog.
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Table 1. Number of stations affected by the fog in Shandong Province from 08:00 BST on 14 to 08:00 BST on 16 in De-
cember 2021
F21.2021 4 12 A 14 H 08 B E 16 B 08 AfLLZRE X Fuh#
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Figure 1. Evolution of visibility at the 4 representative stations in Shandong Province from 14 to 16 in December 2021
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Figure 2. The 500 hPa (a), 850 hPa (b) mean geopotential height fields (black lines, unit: dagpm), mean temperature field
(red lines, unit: °C) and mean surface pressure field ((c), unit: hPa) from 08:00 BST on 14 to 08:00 BST on 16 in December
2021
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Figure 3. Evolution of visibility (a), relative humidity (b), dew point temperature (c), temperature (d), wind direction (e) and
wind speed (f) at Zibo Station from 14 to 16 in December 2021
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Figure 4. The 850 hPa (a) and 925 hPa (b) mean temperature field (unit: °C) from 08:00 BST on 14 to 08:00 BST on 16 in
December 2021
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Figure 5. The time-vertical cross-sections of relative humidity along (118°E, 37°N) from 13 to
16 in December 2021 (unit: %)
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Figure 6. The vapor flux (red lines, unit: g-em *-hPa t-s71), divergence of vapor flux (shaded, unit: 1078 g-cm2-hPat-s™*) and
wind vector of 975 hPa at 02:00 BST on 14 (a), 02:00 BST on 15 (b), 14:00 BST on 15 (c) and 08:00 BST on 16 (d) in De-
cember 2021
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Table 2. The characteristics of the temperature inversion layer near the surface at Zhangqiu Station from 08:00 BST on 14 to
08:00 BST on 16 in December 2021
F2.2021 £F 12 B 14 H 08 B+ ZE 16 H 08 Bt E i i ;8 B 4SE
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14 [ 20 i 952661 an)a 9?3063 rr:;a 0.6 0.103 43
15 H 08 i ?ng;? ?gzzghr':f)’ 23 0.383 65
15 H 20 B 9?276481 Pn';a 9?2553 Pnp)a 0.6 0.250 16
16 H 08 i 9?297"53 23"" 9(8360'3 m;a 25 0.714 34
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Figure 7. Evolution of temperature advection ((a); shaded, unit: 10°C-s™?), specific humidity (shaded, unit: g/kg) and wind
field (b) at 925 hPa along 118°E from 13 to 16 in December 2021
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