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Characteristics of Urban and Airport Fog in Winter and Analysis

of Ground Meteorological Conditions in Urumqi

LIU Chao'?,TAN Yanmei’ ,CHEN Yangquan®, WANG Jian*, WANG Chunhong’,
Alaiyi Aiding*, HUO Da* ,LANG Xuting*
(1.Xinjiang Meteorological Observatory, Urumqi 830002, China;
2.National Meteorological Centre,Beijing 100081, China;

3.Meteorological Center of Xinjiang Air Traffic Management Bureau, Urumqi 830016, China;
4.Urumqi Meteorological Bureau, Urumqi 830002, China)

Abstract Based on the hourly meteorological observation data from the urban area and airport
of Urumgi in winter from 2016 to 2021, the characteristics of fog and the ground meteorological
conditions are analyzed in detail.lt shows that,the probability of occurrence of three scenarios
of fog days in winter is relatively close, but there are certain differences in the probability of
occurrence of fog days of different levels.Among them,the number of heavy fog days is mainly
“two places appear at the same time” scenario,with the highest probability of occurrence
reaching up to 19.6%.Furthermore , the number of fog days and processes with different grades
in the urban area and airport of Urumqi exhibits significant decreasing trend.Specifically , the
number of heavy fog days and processes in the airport is slightly more than those in the urban
area.In view of the initial time of fog,the accumulated occurrence frequency reaches up to its
mamimum 33.3% in 01:00-04:00 BJT in the urban area, and the maximum frequency in the
airport is around 25.2% in 08:00 -10:00 BJT.In addition, the intensity of fog process is
stronger in the urban area,the mean value of minimum visibility in foggy days in the airport is
412.9 m,which is higher than that in urban areas (360.8 m).Due to the combined effect of
the “cold lake effect” and valley wind in the Junggar Basin in winter, The predominant north-
northwest and northerly winds near the airport cause a very low temperature , which is favorable
for the production of severe fog.The maximum occurrence of fog in the urban area and the
airport are 57.4% and 50.1% with temperature range of —12 to 4 C and -16 to 8 “C,
respectively.

Key words fog ; urban ; airport ; ground meteorological conditions
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