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Abstract: Traffic flow data, including hourly profiles for total traffic volume, fleet composition by vehicle category and average speed, were investigated
on a typical freeway (the North Fourth Ring Road) in Beijing during 2009. By applying the Emission Factor Model for Beijing Vehicle Fleet (EMBEV) in
combination with previous studies on vehicle emissions of black carbon (BC), we estimated BC emission factors and emission intensity from on-road
vehicles. In combination with simultaneously measured meteorological data in Beijing, dispersion of road traffic BC emissions was simulated with the
AERMOD model in a roadside environment and further validated with concurrently observed BC concentration data. Our results showed that the hourly

average BC emission factor was very strongly correlated with the proportion of the traffic volume of heavy-duty diesel vehicles (e.g., diesel-powered
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passenger buses and freight trucks). Due to the traffic restrictions on truck use in the urban area of Beijing during the day time (6 a.m. to 11 p.m.) , the

average BC emission factor was (9.3+1.2) mg-km™'-veh™ during the day but increased to (29.5+11.1) mg-km™'-veh™" during night time. On the other

hand, BC hourly emission intensity ranged from 17.9 g-km™"-h™" to 115.3 g-km™'-h™! for this road segment. Two peaks of BC emission intensity were

observed synchronized with traffic volume peaks, (106.1+13.0) g-km™'-h™" during the morning rush period (7:00—9:00) and (102.6+6.2)

g-km™"-h™" during the evening rush period (17:00—19:00). The AERMOD was able to provide satisfactory simulation results of BC concentration at the

road side due to traffic emissions as validated by observed concentration data. Road traffic emissions were estimated to contribute (2.8+3.5 pg-m™>) BC

on average at the road side with the AERMOD model. In particular, due to the great differences of local meteorological conditions, substantial seasonal and

diurnal variations were observed from the simulated BC concentrations. During the day, light-duty passenger cars were the largest contributor (1.07+1.57

pg-m™>) among all vehicle categories, followed by the public bus fleet (0.58+0.85 wg-m™). During night time, trucks became the dominant contributor

(2.44£2.31 pg-m™>) to BC concentration at the road site.

Keywords: black carbon; traffic flow; vehicle; emission factor; AERMOD

1 5|5 (Introduction)
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RGP FEORE Z — -3 IR A8 R
REETGYFHE H 25 1 3% (Wang et al.,2010; Wang
and Hao,2012) .40 , #2455 25 LR 2 A5 19 54l , 2011
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2 EHFBUR R 26.5% (P EPLE 415 G Biin 4k,
2012) AbET b A SRR T B LBl 4 U4
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2 R A ESEIEFRIE (Methods and data sources)
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Table 1  Fleet composition by vehicle category during day time and
night time

o B A B

H [H] KIH]
N R 82.2% 59.5%
TR 0.5% 1.3%
KA % 0.2% 0.6%
RRRE 1.9% 10.6%
TR 0.1% 7.1%
HRE iR 14.2% 20.7%
NIEH 0.9% 0.2%
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Table 2 Emission factors of PM, 5 and black carbon for on—road vehicles
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3 Z5E (Results)
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Fig.6  Simulated hourly roadside concentration of black carbon contributed by road emissions
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Table 3 Contributions of black carbon emissions and simulated concentration from different vehicle fleet categories at roadside
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