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Abstract

Based on the daily fog observation data and ground routine meteorological data of Yining station
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from 2016 to 2020, the classification statistics of heavy fog weather were carried out. The tempor-
al variation characteristics of heavy fog in Yining were analyzed by statistical method, and the
meteorological factors closely related to the occurrence and elimination of heavy fog were found
by correlation analysis method. Using ECMWF fine grid model data, the fog prediction model is es-
tablished by hierarchical classification and stepwise regression method. The results showed that:
1) The fog weather in Yining City concentrated from November to February of the following year,
and the frequent occurrence period was from 21:00 to 12:00 of the next day. 2) The factors highly
correlated with fog were Tgso, Tozs, To25.2m, T2m and T4; Ground relative humidity < 87%, dew point
temperature difference T-Tq > 4°C and surface wind speed > 3.2 m/s were not suitable for foggy
weather. 3) The multiple regression equation of 24-hour heavy fog forecast in Yining City was used
to test the prediction effect of heavy fog from January to March in 2021. The prediction accuracy of
class 0 to class 2 fog forecast is more than 66%, and the accuracy is much higher than the empty
forecast rate. The accuracy of class 3 fog forecast is 0 and the absent forecast rate is 100%, and the
lower the class is, the higher the accuracy is. The missing rate of fog at all classes was less than
34%. The test effect is ideal, and it has better prediction level and higher operational application
value.
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Figure 1. Monthly cumulative distribution characteristics of
fog days in Yining city from 2016 to 2020
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Figure 2. Evolution of cumulative times of horizontal visibility
less than 1000 m with time from 2016 to 2020
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Figure 3. Cumulative frequency distribution of forecast factors during fog occurrence from 2016 to 2020. (a) Ground rela-
tive humidity; (b) 925 hPa relative humidity; (c) 850 hPa relative humidity; (d) 925 hPa and ground temperature difference;
(e) 850 hPa and ground temperature difference; (f) Dew point temperature difference; (g) Surface wind speed

& 3. 2016~2020 FE L R ZEFMEF RIS D F; (2) HEAEILEE; (b) 925 hPa HE3HERE ; (c) 850 hPa HHXHE
E; (d) 925 hPa SHHEIRZE; (e) 850 hPa SHIEIRE; () BREREZE; (9) HWEANXERE

Table 1. Meteorological factors and correlation coefficients related to high influence of heavy fog in Yining City
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Figure 4. Heavy fog forecast system in Yining City
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Table 2. Test results of all classes of fog
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3 Z%(VIS < 50 m) 0 100% 0
2 (50 < VIS < 200 m) 66.7% 0 33.3%
1 £%(200 < VIS < 500 m) 83.3% 0 16.7%
0 £%(500 < VIS < 1000 m) 100% 0 0
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