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Characteristics and scenario analysis of greenhouse gas emissions from motor vehicles in Henan Province. HAN Quan-kangl,
JING Xue-xue', CHENG Ya-lun', WANG Ling-ling®", ZHANG Yu-zhe®, ZHU Ren-cheng'”", HU Jing-nan® (1.School of Ecology and
Environment, Zhengzhou University, Zhengzhou 450001, China; 2.Henan Ecological Environment Monitoring and Safety Center,
Zhengzhou 450046, China; 3.Institute of Atmospheric Environment, Chinese Research Academy of Environmental Sciences, Beijing
100012, China). China Environmental Science, 2025,45(12): 6935~6942

Abstract: To evaluate the greenhouse gas (GHG) emissions and mitigation potential in the transportation sector of Henan Province,
localized vehicle emission factors were calculated based on the COPERT model. A 3km x 3km gridded emission inventory was
established using ArcGIS, and the spatiotemporal dynamics of vehicle-related GHG emissions were systematically analyzed. Vehicle
ownership in Henan Province from 2025 to 2035 was forecast by combining the Gompertz function with the elasticity coefficient
method, and emission trends under multiple policy scenarios were examined. The results showed that total vehicle GHG emissions
increased from 140 million tonnes to 160 million tonnes during 2019 to 2023, with an average annual growth rate of 2.9%. Carbon
dioxide (CO,) accounted for more than 98% of total emissions, while light-duty passenger cars and heavy-duty trucks were identified
as the primary contributors. Urban road traffic was responsible for 78.8% of total emissions, and high-emission areas were
concentrated in core cities such as Zhengzhou and Luoyang, presenting a spatial pattern of central clustering and peripheral diffusion.
Under the baseline scenario, total GHG emissions were projected to reach 170 million tonnes by 2035. In contrast, when new energy
vehicle promotion, green commuting, and accelerated retirement of aging vehicles were jointly implemented, total emissions were
reduced to 70 million tonnes, representing a 58.1% decrease compared with the baseline. These findings provided quantitative
evidence to support carbon management and the optimization of mitigation pathways in the transportation sector of Henan Province.

Key words: vehicle emissions; greenhouse gases; scenario analysis; COPERT model; control measures
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Fig.1 Changes in motor vehicles ownership in Henan Province, 2019~2023
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Table 3 Greenhouse gas emissions from motor vehicles in
Henan Province, 2019~2023 (x10* tonnes)

Fhy CO, CH, N,O GHG

2019 13789.57 0.98 0.23 13881.33
2020 14534.51 0.95 0.27 14638.94
2021 14821.66 0.90 0.30 14934.12
2022 15251.84 0.90 0.31 15366.75
2023 15511.91 0.89 0.31 15625.53
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Fig.2 Contribution of different emission standards, vehicle types, and fuel types to GHG emissions in Henan Province, 2023
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