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Abstract: The transportation sector is responsible for about 24% of global greenhouse gas emissions. Controlling
the carbon emissions from the transportation sector is of great significance to achieve carbon neutrality. Based on
analyzing the carbon emission process of various transportation modes, this paper analyzes the influencing factors
of carbon emission factors of different transportation modes. Through the calculation model of carbon emission
factors of different transportation modes, the size of carbon emission factors of various modes is analyzed. The
research showed that the carbon emission factor of air transport is significantly higher than other modes of trans-
port, followed by road, railway and water transport. Compared with the United States, the carbon emission factors
of passenger transportation and freight transportation in China are all lower than those in the United States ex-
cept air freight, China's railway transport density is 4.4 times than that of the United States, and the carbon e-
mission factor of freight and passenger transport is 50% and 81.56% of that of the United States.
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Tab.1 Carbon emission coeffcient calculation parameter value

Category Low heating value/(GJ/t) ~ Carbon content per unit calorific value/ (kgC/G)) Carbon oxidation rate/%
Gasoline 43.070 189 98
Diesel oil 42.652 202 98
Fuel oil and diesel 41.816 211 98
Kerosene 43.070 196 98
LPG 50.179 172 98
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Tab.2 Conversion coefficient converted value

Mode Country Rail Road Aviation
46.59 25.71
China Passenger load factor: 83.20%
passenger/vehicle passenger/vehicle
Passenger
23.20 20.13
USA Passenger load factor: 83.07%
passenger/vehicle passenger/vehicle
75 9.49
China Freight load factor: 54.50%
t/vehicle t/vehicle
Freight
49.39 6.67
USA Freight load factor: 35.80%
t/vehicle t/vehicle
Converted value 1.3 0.9 0.81
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Tab.3 Carbon emission coeffcient calculation parameter value

Mode Rail Road Water Aviation
Passenger transport carbon emission factor
0.058 0.054 - 0.131
in USA (kgCO,/passenger-mile)

Frieght transport carbon emission factor

0.022 0.211 0.036 1.16
in USA (kgCOy/t+mile)

Conversion factor in USA (t/passenger) 2.64 0.26 1 0.11
Converted value 1.3 0.9 1 0.66
Conversion factor in China(t/passenger) 3.43 0.23 1 0.08
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Tab.4 Carbon emission factors of passenger and freight transportation modes in China

Rail Road Water Aviation
Mode
Factor Rate Factor Rate Factor Rate Factor Rate
Freight
(kgCOt-km) 0.008 1 0.092 11.5 0.008 1 1.027 128.4
2
Passenger 0.027 3.4 0.021 2.6 0.008 1 0.077 9.6

(kgCOy/passenger-km)
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Tab.5 Comparison of carbon emission factors of different transportation in different literatures

Mode Rail Road Water Aviation
Freight transportation China 0.008 0.092 0.008 1.027
/(kgCO/t-km) USA 0.014 0.131 0.022 0.721
China 0.027 0.021 0.008 0.077
Passenger transportation USA 0.036 0.081 - 0.081
/(kgCOy/passenger-km) Literature[8] 0.015 0.046 - 0.097

Literature[16] - 0.026 - -
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