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Table 1 Relevant information on vehicle exhaust control in Chengdu from 2010 to 2019
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Table 2  Classification of vehicle exhaust control measures in Chengdu City from 2010 to 2019
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Fig. 2 Trend of vehicle ownership and pollutant emission with
different emission standards
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Fig.4 Contribution of different types of vehicles to pollutant emissions
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Abstract The effectiveness of emission reduction by four vehicle exhaust control measures in Chengdu is
assessed in this study, using inventory method and comparing the emission reduction in 2019 to a baseline in
2010. Results show that the emissions have decreased in the past decade. The emissions of PM, ;, NO,, VOCs,
CO, SO, and NH, were 0.27x10% 4.63x10%, 1.70x10", 28.99x10* 0.21x10* and 0.45x10* t, respectively,
distributed mainly in the center of Chengdu. Heavy trucks and small buses made highest contribution to the
emission of PM;, and NO,, and VOCs, CO, SO, and NH,, respectively. Tightening emission and fuel standards
are found to be the most effective measure for emission reduction especially of small passenger cars, light duty
trucks and buses, and the emission reductions of PM, 5, NO,, VOCs, CO, SO, and NH; in 2019 were 0.14x10%
2.27x10%, 1.29x10% 6.77x10%, 0.07x10* and 0.38x10" t, respectively. Optimizing urban traffic management
showed a significant reduction effect on small passenger cars and motorcycles, and the emission reductions of
the six pollutants in 2019 were 0.04x10% 0.81x10*, 0.38x10%, 2.55x10% 0.05x10* and 0.04x10* t, respectively.
Eliminating high-emission vehicles played a significant role in reducing emissions from small passenger cars,
light trucks, etc., and the emission reductions of six pollutants in 2019 were 0.13x10% 0.98x10% 0.34x10",
2.62x10%, 0.01x10* and 0.007x10* t, respectively. Promoting clean energy vehicles showed a reduction effect on
taxis ‘and buses. Although this measure can effectively reduce PM, s and NO, emissions, the VOCs emissions
increased slightly, and the emission reductions of six pollutants in 2019 were 0.12x10%, 0.62x10*, —0.13x10*,
0.30x10%, 0.004x10* and 0.000 5x10* t, respectively.

Keywords vehicle pollution; measures of emission reduction; effectiveness of emission reduction; emission
inventory; Chengdu City
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