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Study on Short-term Prediction of Dense Fog on Expressway Based on Important
Indicator Variables and Characteristics
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Abstract: Heavy fog weather seriously affects the safety of vehicles on expressway, leading to frequent road
traffic accidents. The effective prediction of heavy fog weather on expressway is an effective way to solve the
problem of frequent traffic accidents. Therefore, the full-time meteorological data on expressway are obtained
at traffic weather monitoring station. Based on the formation mechanism of dense fog and the actual needs of
vehicle operation, the meteorological data are preprocessed by the method of “sliding window + fuzzy
statistics and linear interpolation” to obtain the continuous meteorological element data of the dense fog
production process, and the meteorological indicator data of the 3 h before the occurrence of dense fog are
extracted. The change trend of the meteorological element data before the formation of dense fog is obtained

and analyzed by using the statistical analysis method, and then the important indicator variables and their
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change characteristics during the formation of dense fog are determined by using the prerequisite threshold and
sliding window algorithm. Finally, a model for short-term forecasting dense fog based on the characteristics of
“visibility early oscillation” and “ atmospheric temperature return fluctuation” is proposed, and the
parameters of the proposed model are calibrated using the meteorological data before the occurrence of dense
fog of the traffic meteorological monitoring stations along the Shanghai — Nanjing Expressway in Jiangsu
Province from 2013 to 2015, and then the meteorological data of 2016 are used to predict the short-term
dense fog. The result shows that 22 sets of data in the prediction result using the dense fog short-term
prediction model are consistent with the actual result, and 7 sets of data are missed. The prediction accuracy
reaches 75. 86% , and the missed detection rate is only 4. 35% . Therefore, the model can effectively predict
the dense fog along the expressway within a short period of time, and can promptly warn the highway
operation management department to prepare for preventive treatment in advance, reduce the probability of
traffic accidents caused by sudden thick fog, and greatly guarantee the safety of vehicles on running on the
expressway.

Key words: traffic engineering; dense fog; statistical analysis; visibility early oscillation; atmospheric

temperature return fluctuation; short-term prediction
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