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Research Progress and Direction of Atmospheric Brown Carbon
YAN Cai-qing, ZHENG Mei, ZHANG Yuan-hang

(State Key Joint Laboratory of Environmental Simulation and Pollution Control, College of Environmental Sciences and Engineering,
Peking University, Beijing 100871, China)

Abstract: Organic aerosol is one of the most important components of atmospheric aerosols. In recent years, organic aerosol has been
found and proved to be light absorbing in UV-Visible region. Light absorbing organic carbon (also named as brown carbon) has been
one of the forefronts in the field of atmospheric research. Its light absorption contributions to radiative forcing, regional air quality, and
global climate change have drawn much attention. Regional air pollution is complex in China. Frequent visibility decline and severe
regional haze episodes occurred since January 2013. Previous studies showed high amount of estimated columnar light-absorbing organic
carbon in China, and according to current research findings, major sources of fine particulate matter in China (e. g. biomass burning
and fossil fuel combustion) were also recognized as the main sources for brown carbon. Considering the high abundance of brown
carbon in atmosphere, there is a great need to reconsider and reevaluate contributions of organic aerosol to light absorption, especially
its role in haze formation and radiative forcing. However, up to now, basic researches on light absorbing organic carbon are still limited
in China. This study aimed to elucidate the need for basic research on brown carbon, summarize previous studies and research progress
from different aspects such as sources, composition, measurement, mass concentration distribution, optical property, radiative forcing
of brown carbon, point out the existing problems and deficiencies, and put forward suggestions for future study.
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Table 2 Current result for worldwide brown carbon concentration distributions
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Table 3 Optical parameters of light absorbing organic carbon obtained in different researches
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