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Abstract;: To explore the formation mechanism of traffic carbon emissions under different
dimensions and to clarify the main factors influencing traffic carbon emissions, multi-dimensional
mobile monitoring equipment was used to construct a mobile monitoring system for urban traffic
carbon emissions. Typical road networks were chosen to collect information about roads, traffic,

meteorology, traffic carbon emissions and driving characteristics. At the microscopic level,
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Pearson correlation analysis and Granger causality test were applied to reveal that rotation rate
and specific power parameter, compared with velocity and acceleration, were more relevant to
vehicle carbon emissions. At the mesoscopic level, the mobile monitoring results were used to
calibrate the vehicle emission model of MOVES and Cronbach’s alpha coefficient was used to
validate the reliability of the model. The sensitivity analysis was conducted to investigate the
influence of road grade on vehicle emission factors. As it turned out, road grades significantly
affected the emission factors and the average emission factor of each grade was calculated. Then,
at the macroscopic level, taking the ratio of different vehicle types at different road grades into
consideration, the existing vehicle emission model was revised. The results show that the total
CO,, CO and HC emissions of small passenger cars in Shanghai in 2014 are 8 271.91, 76.95 and
2.13 kt, respectively. Among them, urban arterials account for 41% of the total mileage and
more than 50% of the emissions. Road grade is an important influencing factor of vehicle emission
factor and urban arterials. As the most important emission line source in the urban areas, urban
arterials should be the key subject to implement traffic emission control strategies.

Key words: traffic engineering; traffic carbon emission factor; mobile monitoring; emission
mechanism; MOVES model
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Tab.1 Mobile Monitoring Equipment of Traffic Carbon Emission
: ELD(Electrical Load Detector)
: OBD(On-board Diagnostic) I
OBEAS-3000
PC(Personal Computer)
: NDIR (Nondispersive Infrared Detector)
Bushnell 0.1~321 km « h™!
10-1921 0~456 m; +1kmeh!
Kestrel NK4500 29 C~70C, 0~100%, 300~1 100 hPa
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, N N 3 o .
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Tab.2 Pearson Correlation Coefficients Between Carbon
Emissions and Vehicle Running Parameters 3
co HC CO; , MOBILE, EMFAC
0.805 0.369 0.793 COPERT [17-18] ;
0.700 0.419 0.805
0.959 0.640 0.902 .
(VSP-bin )
0.913 0.609 0.847 i .
, IVE MOVESH207
. ,CO,CO;, 4
’ ° MOVES EPA s . N
’ . VSP-bin
CO  CO, »HC (Hierarchical Tree-based Regression, HTBR)
; HC VSP-bin
’ N N ’ VSP*bll’l
HC s o
HC . . , MOVES
Granger o s 95 % E,. :(ER/J./;C/; )i, (3)
, CO,HC CO, , b ot b
; CO,HC E,. / b
> CO; ° iR, b
D) o j) 5Cy ])
’ 37 » p
N R 4
3
, VSP-bin ,
VSP-bin .
] N VSP‘bln 3 )
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Tab.3 Distribution Ratios of Conditions in Each Segment
VSP-bin / /%
(kW et 1)
0.76 0.49 1.23 1.56
(v<<2 km +h™ 1)
19.34 32.88 48.47 19.26 15.63
<0 13.23 14.92 15.95 14.75 17.65 23.44 8.05
[0,3) 0.82 26.46 39.25 19.02 .74 43.53 35.94 46.47
(2 km e+ h << [3,6) 0.94 9.41 9.62 12.27 4.92 15.00 17.19 18.93
v< 40 km « h™1) [6,9) 1.12 2.80 2.36 2.45 3.28 10.30 3.13 16.76
[9.,12) 1.01 1.02 0.38 1.84 2.87 2.35 1.56 4.33
>12 0.58 0.51 0.10 0.82 0.00 1.55 0.00
<0 10.54 3.56 7.38 5.29 2.21
[0,3) 12.24 6.62 19.67 3.53 3.25
[3,6) 0.41 11.70 8.20 2.35
[6.9) 1.00 2.29 6.56
(40 km » h™1'<C
[9,12) 1.94 2.29 5.32
v< 80 km « h™1)
[12,18) 2.65 0.01
[18,24) 2.30
[24,30) 2.24
=30 3.29
<6 38.49
[6,12) 3.06
[12,18) 3.53
(v=80 km « h™ 1)
[18.24) 4.71
[24.30) 418
=30 4.95
MOVES (Country- o s
level) , N , VSP-bin
s MOVES s VSP-bin
, s o
[21] . 4 o
s 4 MOVES
. . Tab.4 Carbon Emission Factors Calculated by
. . MOVES Model and Measured Data g« km !
s N
. . 15m CO. Co HC
, 30 s , N
198.62 | 192.28 | 1.22 1.06 0.03 0.03
’ ’ 206.03 | 204.32| 1.65 | 1.63 | 0.04 | 0.04
MOVES s
321.27 1 318.34 | 2.78 2.10 0.12 0.09
N 368.53 ] 363.48 | 3.64 3.19 0.13 0.10
> > > > 188.44 | 183.29 | 2.01 1.84 0.04 0.03
MOVES H , 176.52 | 171.71| 2.71 | 2.28 | 0.03 | 0.02
{ »(GB 17930 —2013) 173.63(169.63| 1.95 | 1.60 | 0.03 | 0.03
s MOVES 270.711241.55| 2.67 1.98 0.05 0.04
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’ Tab.5 Carbon Emission Factors on Urban
’ ° Roads with Different Classes g+ km !
. CO; cO HC
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Tab.6 Carbon Emission Situations at Macroscopic Level °
/kt
/%] CO, CcO HC /kt /% References -
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