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Abstract: Strategical research on the refined regulations for regional air quality with climate synergy is essential for continuously
improving the air quality, creating a coordinated multi-pollutants reduction path, and promoting sustainable development in China.
This study analyzed the evolution characteristics of regional air pollution, the multi-pollutant interaction mechanisms, and the
effectiveness of air pollution prevention and control strategies and technologies. Multi-perspective analysis and integrated research
were conducted to clarify the non-linear relationship among multiple pollutants and formulate a technology system for refined
regional regulation. The interaction between climate change and air pollution was explored as well. By summarizing the current
technical routes for air pollution and control, the medium- and long-term air quality improvement strategies and roadmaps were
proposed. Considering the current situation of air pollution in China, the regulation on atmospheric oxidation is the core for the
coordinated control of PM,, and O, pollution. Therefore, it is necessary to continuously promote emission reduction of primary
pollutants and conduct refined and coordinated reduction of VOCs and NO, emissions considering specific climate and meteorological
conditions. Additionally, coordinated emission reduction of multiple types of pollutants can be realized through adjustment of energy,
transportation, industry, and landuse structures as well as low-carbon transformation, thereby synchronously reducing the PM, , and O,

concentrations.

Keywords: air pollution; fine particulate matter; ozone; climate change; air quality improvement
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