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Estimation of Average Traffic Emission Factor Based on Synchronized

Incremental Traffic Flow and Air Pollutant Concentration

LI Run-kui',ZHAO Tong® LI Zhi-peng' ,DING Wen-jun’ , CUI Xiao-yong’ ,XU Qun*,SONG Xian-feng'

(1. College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China; 2. School of
Mathematical Sciences, University of Chinese Academy of Sciences, Beijing 100049, China; 3. College of Life Sciences, University of
Chinese Academy of Sciences, Beijing 100049, China; 4. Institute of Basic Medical Sciences of Chinese Academy of Medical
Sciences, Beijing 100005, China)

Abstract: On-road vehicle emissions have become the main source of urban air pollution and attracted broad attentions. Vehicle
emission factor is a basic parameter to reflect the status of vehicle emissions, but the measured emission factor is difficult to obtain, and
the simulated emission factor is not localized in China. Based on the synchronized increments of traffic flow and concentration of air
pollutants in the morning rush hour period, while meteorological condition and background air pollution concentration retain relatively
stable, the relationship between the increase of traffic and the increase of air pollution concentration close to a road is established.
Infinite line source Gaussian dispersion model was transformed for the inversion of average vehicle emission factors. A case study was
conducted on a main road in Beijing. Traffic flow, meteorological data and carbon monoxide (CO) concentration were collected to
estimate average vehicle emission factors of CO. The results were compared with simulated emission factors of COPERT4 model.

-1

Results showed that the average emission factors estimated by the proposed approach and COPERT4 in August were 2.0 g-km ™ and

"and 5.2 g-km ™", respectively. The emission factors from the proposed

1.2 g-km ™", respectively, and in December were 5.5 g+km~
approach and COPERT4 showed close values and similar seasonal trends. The proposed method for average emission factor estimation
eliminates the disturbance of background concentrations and potentially provides real-time access to vehicle fleet emission factors.

Key words : emission factor; on-road traffic; air pollution concentration; morning rush hour; Gaussian dispersion equation; traffic

pollution monitoring station
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Table 1  Estimated average emission factors of CO and related parameters
A B TN e - A f S HERL A 5
~ /mg-m 3 /§h! /mes ™! /s+m ™2 /g km™!
8 06:00 ~07 .00 0.2 2133 0.8 0.21 2.0
0700 ~08:00 4293 1.0 0.20
12 06:00 ~07 .00 0.5 1 064 1.1 0.18 5.5
0700 ~08:00 3307 1.3 0.15
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Table 2 Comparison of the calculated CO emission factor from this study with values estimated from COPERT4
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