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Abstract

PMy;s is one of the most important air pollutants due to its impact on both air quality and climate. The
large reduction in anthropogenic aerosol emissions across China in recent years has improved China’s air
quality, but also resulted in changes to the regional aerosol radiative forcing. Here, we aim to understand
changes in the sources of anthropogenic aerosol over China from 2008 to 2016 under a series of policies
enacted by the Chinese government, and to determine the resulting radiative forcing both locally and
remotely. We use the ECLIPSE emission inventory for aerosol precursor emissions in China from 2008 to
2016 and the UK Earth System Model (UKESM) to simulate the aerosol instantaneous radiative forcing
(IRF) from changes in emissions of all anthropogenic aerosol sources, and from each source individually.
We separately quantify the IRF associated with changes to anthropogenic aerosol emissions inside and
outside China. Our results show that the local aerosol radiative forcing associated with a reduction in
emissions of BC (or SO, or OC) inside China is -0.30+0.01Wm™ (or 0.99+0.05Wm2 or 0.06+0.01Wm™
respectively). The reductions in anthropogenic BC, OC and SO; over China jointly account for around 91%
of the total aerosol IRF over China locally between 2008 and 2016. Meanwhile, changes in BC, SO, and OC
from China together contributed to a positive IRF of 0.17+0.03Wm across the North Pacific Ocean (NPO).
In addition, changes in anthropogenic aerosol emission outside China and global biomass burning
emissions also made a small contribution to radiative forcing over China between 2008 and 2016. This
study quantifies the radiative forcing due to anthropogenic emissions reductions over China, from both
reductions of all pollutants together and individually, to better understand the impact of air pollution
emission control policies on local and remote climate forcing.
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