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Abstract

High concentrations of organic aerosol (OA) occur in Asian countries, leading to great health burdens.
During the period of 2013-2020, the Chinese government implemented two phases of clean air actions
and consequently, the emissions of air pollutants have been greatly reduced. However, nation-wide
long-term trends in OA and their causes remain unknown. Here, we provide both observation and model
evidence of a widespread and large decrease in OA with a greater reduction in primary OA than in
secondary OA in China. We attribute the majority of the OA decline to the reduction of OA precursors
from residential fuel burning, indicating remarkable achievements of the implementation of clean air
actions. We find that meteorological variations lead to substantial interannual variability in OA with
more significant impacts on secondary OA than on primary OA. The reduction of NOy and SO, may have
played opposite roles in affecting SOA production, resulting in small net increases of SOA. Further OA
reductions are challenged by persistently high secondary precursor emissions from residential fuel
burning and solvent use as well as chemical and meteorological fluctuations. We find that aggressive
replacements of multiple sectors with clean energy are necessary for developing countries with large
populations and rapid industrialization to achieve ambitious air-quality targets.
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