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Abstract

As an important component of atmospheric particulate matter, Black Carbon (BC) aerosols exert
significant impacts on regional air quality, human health, and global climate change. East Asia, as
one of the major BC emission regions worldwide, has become a key area for source apportionment
research, which provides critical scientific support for developing effective emission reduction
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strategies and assessing climate effects. This paper reviews the main BC source apportionment
techniques currently applied in East Asia, including the radiocarbon 1*C-based method for distin-
guishing fossil fuel and biomass burning sources, as well as integrated multi-approach strategies
combining optical properties, molecular markers, and receptor models. Representative studies
conducted in East Asian cities are summarized, highlighting recent progress and key findings. Par-
ticular attention is given to challenges related to source profile establishment, analytical cost, spa-
tiotemporal resolution, and model uncertainty. Finally, future research directions are proposed,
emphasizing the establishment of a regional collaborative observation network and standardized
source profiles, the development of multidimensional data-fusion frameworks, and the enhance-
ment of policy-oriented applications of source apportionment results. Itis recommended to conduct
more accurate and systematic analysis of black carbon sources apportionment collaborative re-
search involving multiple technologies, models, and regions, so as to provide scientific support for
the coordinated governance of black carbon regions and the response to climate change.
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