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Abstract

Based on the automatic observation and historical surface observation data of Guiyang Airport from
2019 to 2023, this paper studies the occurrence characteristics of low visibility and variations of
related physical quantities. The conclusions are as follows: 1. The types of low visibility at Guiyang
Airport are complex, with radiation fog being the dominant type, ranking first in both occurrence
frequency and duration; post-rain overcast fog takes the second place, accounting for 10.9%. 2. Low
visibility occurs frequently from September to November, secondarily from January to April, and
less frequently from May to August. Radiation fog features long duration and high proportion. 3.
There is a good corresponding relationship between dominant visibility and runway visual range
(RVR). Among low visibility events caused by radiation fog, 88% have a minimum visibility of <600
meters, with an average RVR of 437 meters. 4. Radiation fog can occur throughout the year, with a
high incidence in November and the weakestimpact in July. At 20:00 on the day before fog formation,
the temperature ranges from 6.1°C to 24.5°C, the dew point ranges from 0.22°C to 21.1°C, and the
relative humidity ranges from 66% to 98%. 5. On the day before the occurrence of radiation fog, the
dew point and temperature rise significantly, with the dew point rising above 0°C and the relative
humidity exceeding 60%. In 76% of cases, the relative humidity is above 80%. 6. The correlation
coefficients between temperature, relative humidity, dew point, and corrected sea level pressure at
20:00 on the day before the radiation fog event and the minimum prevailing visibility during the
process indicate that temperature and dew point are positively correlated with prevailing visibility,
while corrected sea level pressure is negatively correlated with prevailing visibility.
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Figure 1. Pie charts of occurrence frequency (a) and total duration (b) of various types of low visibility at Guiyang Airport in
recent five years
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Figure 2. Scatter plots of month vs. duration of low visibility weather (a); dominant visibility vs. minimum RVR during events
(b); boxplot of duration by month (c) at Guiyang Airport in recent five years
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Table 1. Thresholds of meteorological elements at 20:00 on the day preceding radiation fog events at Guiyang Airport (Col-
oring represents impact coefficient R = total duration of cases with RVR < 550 m/total monthly case duration; R > 0.8 in red,;
0.8 >R > 0.6 in orange; 0.6 > R > 0.2 in yellow; R < 0.2 in green)

= 1. RPANIAESEEER A 20 MSRERBMER(ERAZIIMAH R = RVR < 550 Ml EBHAZ A MR EHK,
R>084f:; 0.8>R>06#f; 06>R>02%t; R<02%f)

Ay WRAHR I C FerilC BIE#EE/MPa AHXHERE/% 24 h WA REK S E
1 0.8 6.2~8.9 3.7~4.0 1025.5~1017.1 71~84 172
2 0.9 6.1~10.3 3.8~8.1 1018.6~1029.6 85~86 3/3
3 0.9 10.5~13.9 5.9~11.09 1009.6~1028.8 73~83 2/3
4 1.0 10.3~13.5 4.3~12.88 1015.5~1027.9 66~96 3/3
5 0.9 13.8~21.7 17.06~19.3 1010.4~1016.9 84~90 4/4
6 0.9 18.9~23.4 15.99~20.2 1005.8~1013.6 81~88 5/5
7 0.1 21.3~24.5 18.7~19.4 1009.4~1010.5 73~85 212
8 0.5 21.7~23.6 19.1~21.1 1006.7~1011.3 92~98 212
9 1.0 19.5~22.3 14.4~19.8 1011.1~1017.0 72~90 4/4
10 1.0 10.4~17.1 7.66~12.6 1020.7~1028.3 72~88 3/5
11 1.0 8.1~13.9 5.4~12.64 1019.8~1027.2 77~92 417
12 0.9 2~6.1 0.22~1.05 1030.1~1034.0 70~88 172

EE 0.9 6.1~24.5 0.22~21.1 1005.8~1034.0 66~98 34/42
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Figure 3. Time series of 48-hour meteorological elements before 20:00 on the day preceding radiation fog events at Guiyang
Airport: (a) Dew point temperature; (b) Temperature; (c) Relative humidity
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Table 2. Correlation coefficients of temperature, relative humidity, dew point and corrected sea level pressure at 20:00 on the
day before radiation fog events vs. minimum prevailing visibility at Guiyang airport
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