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Carbon Emission Characteristics and Mitigation Strategies for Heavy-Duty Trucks in Shanghai
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ry of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804, Chi-
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Abstract: Heavy-duty trucks are one of the primary sources of carbon emissions in the transportation sec-
tor. Strengthening research on heavy-duty truck decarbonization strategies is critical for advancing low-
carbon transportation development. This paper first reviews international practices in urban freight decar-
bonization to provide reference for strategy formulation in China. Based on these practices, the paper em-
ploys GPS data of heavy-duty trucks and truck travel data across traffic analysis zones in Shanghai to cal-
culate carbon emissions of heavy-duty trucks in the urban area at both roadway and zone levels, as well as
their spatial distribution patterns. The paper further explores the relationships between these emissions and
the city’ s port layout and its industrial spatial structure. Finally, drawing on international experience and
the local emission characteristics, the paper proposes mitigation strategies for heavy-duty trucks in Shang-
hai from the perspectives of spatial, transportation, and carbon reduction synergies. These strategies in-
clude optimizing the spatial distribution of industries, restructuring the freight transportation system, im-
proving the allocation of right of way, and promoting the transition of the energy utilization structure.
Keywords: transportation policy; freight structure; carbon emissions; heavy-duty trucks; carbon emissions
mitigation strategies; Shanghai
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Fig.9 Origin - destination (OD) distribution of truck trips originating and terminating within the Minhang Economic and Technological

Development Zone
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