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Abstract

Using data from the Danzhai County National Basic Meteorological Station and the Longquanshan
Regional Automatic Meteorological Station during 2014 to 2023, analyze the climatic characteris-
tics and causes of mountainous fog of Danzhai County. The results showed that: (1) The number of
foggy days in the mountainous areas of Danzhai County has been increasing year by year. The
months with the most fog are January, February, March, and November, with the peak appearing in
March. Fog is mostly generated at night, often accompanied by rainfall. The time when fog is most
easily generated during the day is 8,9, 17, and 19 o’clock, and the duration of fog is mainly 1, 2, 3, 4,
and 12 hours, with a maximum frequency of 1 hour. (2) Mountainous fog often occurs of Danzhai
County under conditions of nighttime cooling, average relative humidity above 90% at night, and 1
< daily average wind speed < 3 m/s. The number of foggy days with 0°C < nighttime cooling ampli-
tude < 3°C and 1°C < daily temperature difference < 9°C accounts for 61.6% and 86.3% of the total
foggy days, respectively. The number of foggy days with average relative humidity above 90% ac-
counts for 83.63% of the total foggy days, and the number of foggy days with 1 < daily average wind
speed < 3 m/s accounts for 78.48% of the total foggy days. (3) The inversion of the near surface
layer has an impact on the occurrence of mountainous fog of Danzhai County, but it is not the main
reason. The month with the greatest impact of near surface layer inversion on fog occurrence is
November. (4) The formation of mountainous fog of Danzhai County is closely related to the terrain
contraction effect of the horn shaped terrain.
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Figure 1. The yearly variation of foggy days in Danzhai County from 2014 to 2023
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Figure 2. The variation of monthly mean foggy days in Danzhai County from 2014 to 2023
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Table 1. The frequency of fog generation at different times and the frequency of rainfal
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Figure 3. The generation time frequency of daytime fog in Danzhai County
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Figure 4. Duration frequency of fog in Danzhai County
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Table 2. The relationship between nighttime cooling and the number of fog days
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Table 3. The relationship between diurnal temperature range and the number of fog days
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Table 4. Relationship between mean relative humidity from 20:00 to 08:00 and the number of fog days
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Table 5. Relationship between daily mean wind speed and the number of fog days
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Table 6. Relationship between inversion near surface layer and the number of fog days
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Figure 5. The frequency of near-ground temperature inversion occurred on foggy days in Danzhai County
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Table 7. Relationship between inversion near surface layer and the number of fog days in each month
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Figure 6. Changes in relative humidity before and after fogging in Danzhai County
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