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Traffic conditions on typical roads in urban Jinan and the differentiated impacts
on air quality
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Electric Technology Co., Ltd., Jinan 250002, Shandong, China; 5. School of Physics, Shandong University, Jinan 250100,
Shandong, China)

Abstract: In order to study the impact of actual traffic conditions on urban roads and different types of motor vehicle flows on
environmental air quality, taking Jinan City as an example, this study investigated the traffic flow and detailed vehicle types on
typical roads, analyzed the spatiotemporal characteristics of traffic conditions, and explored the effects of traffic conditions on the
concentrations of major air pollutants. The results showed that the diurnal variation of traffic flow exhibited a bimodal pattern, with
earlier and more prominent peaks occurring on weekdays and the overall traffic flow was higher than on weekends. The vehicle types
were similar on different roads, with gasoline and small vehicles accounting for the majority, while diesel, mid-size and large

vehicles contributed a small proportion. There were obvious differences in the proportion and temporal variation characteristics of
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diesel vehicles on different roads. Correlation analyses demonstrated that the concentrations of NO, and O, were significantly

correlated with the flow of gasoline and small vehicles, while the PM, 5 concentration had a good correlation with the flow of diesel

vehicles two hours ago. The results of random forest regression analyses showed that meteorological factors had a greater influence

on the concentrations of urban air pollutants ( feature importance score: 66.4%-94.6% ). There were also obvious influences from

traffic factors ( feature importance score: 5.4%-33.7% ). Among these influencing factors, temperature had a large impact on the O,

and NO, concentrations ( feature importance score: 89.8%, 59.7% ) , while humidity had a significant impact on the PM, 5 and PM,,

concentrations ( feature importance score; 34.8% , 40.4% ). In addition, the flow of gasoline vehicles had a certain influence on the

NO, concentrations ( feature importance score: 9.4% ) , while the diesel vehicle flow had an apparent effect on the PM,; and PM,,

concentrations ( feature importance score; 11.0%, 9.8%).

Keywords : road traffic; motor vehicle traffic flow; vehicle types; air quality; influencing factors
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Fig.1 Variation of traffic flows on four roads in urban Jinan
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Fig.2 Proportions of vehicles with different fuel types on four
roads in urban Jinan
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Fig.3 Proportions of vehicles with different sizes on four
roads in urban Jinan
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Fig.4 Hourly variation of traffic flowfor different types of vehicles on four roads in urban Jinan
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Fig.5 Average diurnal variations of meteorological parameters and air pollutant concentrations in four air quality
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monitoring stations and the nearby traffic conditions in urban Jinan
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Table 2 Correlation coefficients between traffic flows for different types of vehicles and air pollutant concentrations in urban Jinan
xR o Spearman 3¢ R %K p A
PR S8 4 NS REIES ik
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Table 3 Results of multiple regression analyses for
air pollutant concentrations

LV Y NO, O, PM, ; PM,,
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P WA -0.134 -0.052 0316  0.437
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Table 4 Results of random forest regression analyses for air
pollutant concentrations

R A NO, 0O, PM,;  PM,,
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