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Abstract

In this paper, in order to investigate the new characteristics of low visibility in spatial and temporal
distribution and its impact on traffic before and after the automatic visibility observation in Guizhou,
a comparative analysis of visibility observation data from 84 meteorological stations in Guizhou from
2008 to 2022 is carried out in terms of observation period, low-visibility level, and influence weath-
er type. It was found that automatic observation improved the observation frequency and accuracy,
but there was a sudden change in climate. Extracting the observation data at the same time as manual
observation can improve the continuity of low-visibility analysis data across automatic observation.
The visibility data of periodic observation show that after automatic observation, the fog days of each
station in Guizhou have great changes, and the foggy centers are stronger and more; change of an-
nual low visibility before and after automatic observation is inconsistent, and the difference of low
visibility at 8 hours is the largest. Further analysis of regional fog days shows that the annual aver-
age regional fog days increased by 22.4 d after automatic observation, with a significant increase in
the frontal type days and a decrease in the radiation type days according to weather influence sys-
tem; the visibility coefficient of regional fog days is calculated, and it is found that the intensity of low
visibility increases and the impact on traffic increases after automatic observation, and the impact of
frontal fog days is greater than that of radiation fog days; the number of level 3 low-visibility stations
in both types of fog days has increased, indicating that low-visibility weather would be more easily
captured by the automatic observation. In short, the new characteristics of classification fog in auto-
matic visibility observation are worth further study.
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Figure 1. Conversion year of automatic visibility observation at meteorological
stations above county level in Guizhou Province (unit: year)
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Table 1. Low-visibility level
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Figure 2. Distribution of annual average station low-visibility days judged by daily minimum visibility (unit: d): (a)
From 2008 until automated observations; (b) After automatic observation until 2022
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Figure 3. Inter-annual variation of regional low-visibility days judged by daily minimum visibility during 2008~2022
(unit: d) (dashed lines are annual average regional low-visibility days before and after automatic observation)
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Figure 4. Annual low-visibility day of station Tongren judged by daily minimum visibility: (a) Annual
low-visibility day and 3-year sliding average series; (b) M-K test series; (c) t-test
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Figure 5. Distribution of annual average station low-visibility days judged by time visibility (unit: d): (a) Before auto-
matic observation; (b) After automatic observation; (c) Variation after automatic observation
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Figure 6. Variation after the automatic observation of annual average station low-visibility
weather (unit: times): (a) At 8:00 CTS; (b) At 14:00 CTS; (c) At 20:00 CTS
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Table 2. Statistical table of regional low-visibility days in different periods
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Figure 7. Inter-annual variation of regional low-visibility days judged by time visibility during 2008~2022
(unit: d) (dashed lines are annual average regional low-visibility days before and after automatic observation)
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Figure 8. Distribution of annual average station low-visibility days (unit: d): (a) Frontal type by manual observation; (b) Fron-
tal type by automatic observation; (c) Variation of frontal type after the automatic observation; (d) Radiation type by manual
observation; (e) Radiation type by automatic observation; (f) Variation of radiation type after the automatic observation
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Figure 9. Box plot of (a) visibility factor W and (b) the amount of stations with low-visibility levels 1~3 in frontal and
radiation type low-visibility days before and after automatic observation
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