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A B S T R A C T

Organic aerosols (OAs) account typically for 20–90% of fine particles (PM2.5) in the lower troposphere. They
contribute to a wide range of environmental problems, from local issues (e.g., urban haze) to global problems
(e.g., climate change). Huge efforts have been dedicated to studying the composition, abundance, spatial and
temporal distribution and sources of organic aerosols in China. This review aims to summarize recent studies on
characteristics and sources of OAs and assesses the current state of understanding of the organic aerosol pol-
lution in China. The OA constitutes ∼20–45% of the PM2.5 with an annual mean value of 5.2–44.5 μg/m3 at sites
across China, which is about five times higher than that reported in North America and Europe. There are
thousands of different organic compounds in atmospheric aerosols, but only about 5–10% of them have been
identified and quantified. OAs show pronounced spatial variations with much higher concentrations in Northern
than Southern China. Seasonally, the highest OA concentrations are observed in the winter, whereas the lowest
are in the summer. This is due to higher emission rates from anthropogenic sources (e.g., biomass and coal
combustion) and poorer dispersion conditions in the winter. Approximately 60–80% of total OA is apportioned
by receptor modeling (such as Chemical Mass Balance, CMB) and tracer-yield method, based on the source
profiles of primary organic aerosols (POA) and secondary OA (SOA) derived from local emission sources. A
number of OA sources are identified, including motor vehicles, industrial emissions, biomass combustion, food
cooking, and coal combustion for POA and anthropogenic and biogenic emissions for SOA. Industrial emissions
and motor vehicular exhaust are the dominant sources of organic aerosols in the industrialized areas of Northern
China, as well as the Pearl River Delta and Eastern China, whereas in other urban areas, residential coal com-
bustion and motor vehicular exhaust are the dominant sources in winter and summer respectively.

1. Introduction

Atmospheric aerosols have been well-known as a major air pollutant
in China's megacities during the last decades (Chan and Yao, 2008;
Yang et al., 2016). Organic aerosol (OA) can make up a significant
fraction of atmospheric particles, accounting for 20–90% of fine parti-
culate matter (PM2.5) mass in the lower troposphere (Jimenez et al.,
2009; Kanakidou et al., 2005; Murphy et al., 2006; Zhang et al., 2007a).
Over the last decade, a number of field observation and lab studies of
organic aerosols have been carried out in China, which have reported
that organic matter constitutes a substantial fraction (30–50%) of PM2.5

in Beijing, Shanghai, Guangzhou and Xi'an (He et al., 2011; Huang
et al., 2014; Zheng et al., 2005). Cao et al. (2003a) has reported that in

the Pearl River Delta Region (PRDR), carbonaceous aerosols (those that
include organic carbon (OC) and elemental carbon (EC)), accounted for
40.2% of PM2.5 and 35.9% of coarse particles (PM2.5-10), while organic
aerosols were the most abundant components contained in PM1

(39.7%) (He et al., 2011). OC can be directly emitted from combustion
sources or formed through gas to particle conversion processes. While
organic carbon is always bound to other elements (H, O, N etc) in or-
ganic compounds, elemental carbon is that not bound to other ele-
ments. The latter can be measured by thermal-optical techniques which
differentiate it from organic carbon, but it is often measured optically as
black carbon which is an ideally light-absorbing substance composed of
carbon. Recommended definitions are given by Petzold et al. (2013).
Because organic carbon is associated with oxygen, hydrogen and
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