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Construction and Application of Dynamic Fugitive Road Dust Emission Inventory
Approach Based on Traffic Speed-Flow Model

HE Jingyi, SONG Lilai, LIHu, SHU Qin, BI Xiaohui’, FENG Yinchang

State Environment Protection Key Laboratory of Urban Particulate Air Pollution Prevention, College of Environmental Science and

Engineering, Nankai University, Tianjin 300350, China

Abstract: The calculation of fugitive road dust emissions mostly adopts the AP-42 emission factor method recommended by the US
Environmental Protection Administration. It directly calculates the average annual total emission of fugitive road dust, which is difficult to
meet the growing demand for refined management for the degree of dynamics is not enough. This study develops a new approach to obtain
high-time-resolution traffic volume information by using traffic speed-flow model. Taking Tianjin City as an example, this study adopts
the bottom-up method and combines Tianjin's localized emission factors, road dust control measures of and GIS platform to compile a
high temporal and spatial resolution fugitive road dust emission inventory, which can better reflect the temporal and spatial distribution
characteristics of fugitive road dust emissions in Tianjin City. The results show that: (1) On the time scale, due to influence of traffic peaks
in the morning and evening, the emissions of urban fugitive road dust are higher during 08:00-09:00 and 18:00-19:00, and 13:00-14:00 is
the relatively low period of the daytime dust emission. (2) On the spatial scale, the high dust emission areas are concentrated in the
highway at night (03:00-04:00), in areas with dense urban branch roads at noon (13:00-14:00) and in various urban roads at peak time
(18:00-19:00). Annually, the high emission areas are concentrated in roads out of the city and dense urban branch roads. (3) The annual
PM,, PM,, and TSP emissions of the six city districts are 603, 2,492 and 12,986 t, respectively, which are lower than previous studies.
The total fugitive road dust emissions are as follows: remote suburbs > four districts around the city > six city districts. Sprinkling urban

roads can significantly reduce the total fugitive road dust emissions. This study shows there are significant differences in the temporal and
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spatial distribution of road dust emissions due to the dynamic changes in traffic volume.

Keywords: fugitive road dust; traffic speed-flow model; dynamic; emission inventory
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Table 1 Lengths of different road types in Tianjin City
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Table 4 Comparison of PM, s emission factors,road length,traffic volume and PM, ;,PM,,, TSP total annual emission in this research with

other researches
) AEHECER
T B2 PM, sHEE T/[g/(4fi-km)] TE KA /km T f O/ (/) i J5
PM; 5 PMjo TSP
FT 0.11 63.85 63288 162 670 3488
Wt 0.17 106 34 440 227 938 4888 2
S 0.49 567.9 7200 731 3021 15 741
Lk 0.09 70.84 87 696 204 843 4393
FT % 0.07 82 53416 99 409 2133
ol ET i 0.07 85 92 264 177 733 3819 s
T % 0.12 164 29193 186 767 3996
S 0.33 68 19 461 141 583 3038
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