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Abstract

In recent years, China has taken various measures to control pollutant emissions from motor ve-
hicles, such as upgrading motor vehicle emission standards and promoting new energy vehicles.
However, the total amount of pollutant emissions from motor vehicles has not been reduced, but
has been increasing. To face this problem, this paper takes Jinan city as an example, calculates the
total pollutant emissions of motor vehicles in Jinan city in 2021, and analyzes their emissions by
vehicle type and fuel type, then combines GIS technology and POI to allocate them, after which the
allocation results are analyzed, and finally analyzes the influencing factors of pollutant emissions
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by using a geographically weighted regression model. The results show that: heavy trucks have a
higher proportion of all five pollutant emissions; the spatial distribution of pollutant emissions is
surface source distribution when close to urban centers, while it is line source distribution in
non-urban centers; the influence of road network density on pollutant emissions is higher com-
pared to the influence of elevation.
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Figure 1. Administrative division map of Jinan city
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Figure 2. Distribution map of traffic POI points in Jinan
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Table 1. Total pollutant discharge in Jinan

F 1. R RIS ER
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CcO 56848.17847
HC 14484.77308

NOX 23263.101

PM2.5 594.7791612

PM10 4932.273827
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Figure 3. Proportion of pollutants by fuel type
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Table 2. Pollutant emission table by vehicle type
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CcO HC NOX PM2.5 PM10
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N 35499.06 62.45% 7407.74  51.14%  763.68  3.28% 24594 41.35% 28529  5.78%
% 101814 1.79%  217.99 1.50%  157.76  0.68% 9.49 1.60%  37.07  0.75%
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Mt 56848.18 100.00% 14484.77 100.00% 23263.1 100.00% 594.77 100.00% 493226 100.00%
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Figure 5. Pollutant distribution results
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Figure 6. Results of spatial autocorrelation analysis
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Figure 7. Geographically weighted regression results when the explanatory variable is road network density
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Figure 8. Geographically weighted regression results when the explanatory variable is altitude
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Figure 9.Geographic weighted regression results for road network density and altitude
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Table 3. Geographically weighted regression results
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PM10 0.625438 0.422031 0.465452
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