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Abstract: The study investigates the spatio-temporal dynamics of anthropogenic emissions in China under a carbon-neutral scenario,
with a focus on synergistic reductions in carbon dioxide (CO,), volatile organic compounds (VOCs), and nitrogen oxides (NO,).
Using the Dynamic Projection model for Emissions in China (DPEC), emissions trends were analyzed and compared with two
Shared Socio-economic Pathway (SSP) scenarios (SSP1-1.9 and SSP1-2.6). The findings reveal that under the DPEC carbon-neutral
scenario, CO, emissions will peak by 2030 and decrease by 91% by 2060 relative to 2020 levels. Emissions of VOCs and NO, show
continuous reductions since 2020, with declines of 65% and 88%, respectively, by 2060. Compared to the two SSP scenarios, the
DPEC scenario shows a weaker reduction in VOCs but a stronger reduction in NO,. Sectoral analysis highlights that CO, reductions
primarily stem from the energy and industrial sectors, whereas the transportation sector drives notable decreases in VOCs and NO,.
By 2060, the industrial sector will remain the dominant source of emissions for CO,, VOCs, and NO,. The results suggest that the
DPEC carbon-neutral scenario aligns closely with China's future emission reduction trends, demonstrating significant potential for
synergistic emission reductions. Achieving these targets on schedule will require robust policy implementation and sectoral
commitment, offering substantial improvements in air quality and environmental outcomes.
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Fig.6 The distribution of NO, emissions from major sectors in 2020, 2030, 2060 under the carbon—neutral scenario in DPEC
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