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Carbonaceous aerosols concentration and optical properties in Chengdu. MAO Xin-ru'?, LI Yue', LIU Xuan®, JIANG Yi-hang*,
YUAN Liang'?" (1.Chengdu Plain Urban Meteorology and Environment Observation and Research Station of Sichuan Province, School
of Atmospheric Sciences, Chengdu University of Information Technology, Chengdu 610225, China; 2.Field Scientific Experiment Base
of Akdala Atmospheric Background, China Meteorological Administration, Urumqi 830002, China; 3.Hunan Changsha Meteorological
Bureau, Changsha National Testbed for Comprehensive Meteorological Observation of China Meteorological Administration, Changsha
410205, China; 4.Hebei Cangzhou Meteorological Observatory, Cangzhou 061000, China; 5.Chengdu Research Institute of
Environmental Protection, Chengdu 610072, China). China Environmental Science, 2025,45(9): 4861~4871

Abstract: Based on observational data of carbonaceous aerosols collected in Chengdu from June 15, 2020 to April 15, 2022, this
study analyzed the temporal variation characteristics of their concentrations and optical properties, and explored the influence of
different pollution processes on carbonaceous aerosol levels. The results show that the diurnal variations of carbonaceous aerosol
components exhibited distinct bimodal patterns, primarily influenced by traffic rush hours and the development of the planetary
boundary layer. The mass concentrations of total carbon (m1c), elemental carbon (mgc), and organic carbon (moc) peaked in winter,
with average values of 8.8 + 6.4, 2.8 = 2.1, and 6.0 + 4.5 pg/m’, respectively, and were lowest in summer. During winter, the mean
values of the mass ratio of OC to EC (moc/mpc:2.8 = 0.9), the absorption Angstrdm exponent (a:1.5), and the contribution of brown
carbon (BrC) to total absorption at 370nm (Pg,c:34 + 19%) all reached their seasonal maxima. Statistical analysis of the relationship
between carbonaceous aerosol components and pollution levels indicates that air pollution in Chengdu is mainly driven by the
accumulation and aging of primary emissions under stagnant meteorological conditions. As pollution becomes more severe, the
proportion of primary components in carbonaceous aerosols increases. Firework emissions during the Spring Festival were found to
increase the contribution of BrC, while emissions and accumulation from motor vehicles led to an increased contribution of black
carbon (BC). The relative contribution of BC can serve as an indicator of primary emission accumulation and subsequent aging
processes during pollution events. This study provides valuable data support for expanding the carbonaceous aerosol database in
Chengdu and for understanding the formation mechanism of wintertime compound pollution in the region.

Key words: carbonaceous aerosol; black carbon; brown carbon; optical properties; Absorption Angstrém
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Fig.2 Time series and seasonal diurnal variations of mrc+ mgc and moc during the observation period
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