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Table I Comparison of the average PM, s, OC and EC concentrations (pgvm’3 ) in Wuhan with those in other cities

4 PM, 5 ocC EC OC/EC SCiik
#H I (Wuhan) 127+48.7 19.4+10.5 2.9+1.48 6.7£1.8 EN T
K JF (Taiyuan) 193.4+102.3 28.9+14.8 48422 7.0+3.9 Meng etal., 2007!"
P42 (Xi’an) 258.7 61.9+£33.2 12.345.3 5.1 Cao etal., 2005
JE 1] (Xiamen) 72.1£34.2 242 3.7 6.6 Zhang et al., 201117
Jt 5 (Beijing) 171.7+141.7 36.0+21.5 9.8+6.7 48 Danetal., 2004
- #§(Shanghai) 90.3 £54.9 14.7+10.1 2.8+13 5.0£1.9 Feng etal., 2009!""
Vancouver, Canada 6-12 3.59 0.32 112 Fanetal., 2004
Helsinki, Finland 3 12 25 Viidanoja et al., 20022"
Missoula, USA 13.7 4.49 1.76 26 Ward etal., 20042
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Fig.1 Source profiles resolved from PM, 5 samples in the atmosphere of Wuhan for vehicle emission,

secondary sulfate and nitrate aerosol, industrial emission, and biomass burning emission
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Carbonaceous species composition and source apportionment of PM, 5
in urban atmosphere of Wuhan

CHENG Hairong', WANG Zuwu', FENG Jialiang”, CHEN Hongling', ZHANG Fan', LIU Jia'

1. Department of Environmental Engineering, School of Resource and Environmental Science, Wuhan University, Wuhan, Hubei 430079, China

2. Institute for Environmental Pollution and Health, Shanghai University, Shanghai 200444, China

Abstract: Fine particles (PM, 5) and carbonaceous aerosol (OC, EC) are important pollutants due to their adverse effects on visibility,
climate change, and human health. To identify the regional pollution condition and develop effective control strategies s to manage
and maintain the urban air quality,it is important to study the characteristics of fine particles and carbonaceous aerosol and the
relative contributions of typical emission sources to fine particles and carbonaceous aerosol. Wuhan city is a highly industrialized
city in Central China. 24 hrs air samples were collected consecutively by a Hi-Volume PM, 5 air sampler every three days from July
2011 to February 2012, to determine the carbonaceous species compositions and potential sources of PM, 5 in urban atmosphere of
Wuhan. The average concentrations of PM, s, OC and EC in the urban air were (127.1+48.7), (19.4+10.5) and (2.9+1.48) pg'm‘3,
respectively. The concentration of PM, s was relatively higher compared to other major cities in China, while the OC and EC
concentrations were lower. However, the concentrations of PM, s, OC and EC were much higher than reported values of cities in
other countries in the world. The PM, 5 concentrations showed the highest in autumn, followed by winter and spring due to the
combined effects of meteorological factors and source emissions. A significant correlations (7°=0.69) between OC and EC was found
in the PM, 5 of the urban air, indicating potential similar OC and EC sources. The average ratio of OC/EC was 6.7, suggesting that
the main sources of OC and EC were vehicle emission and biomass burning. Average level of secondary organic aerosol (SOA) was
12.5 pg'm™, accounting for 9.8% of PM, s concentrations. The result of positive matrix factor (PMF) analysis suggested four source
categories had contributed to the PM, 5 in the urban air, i.e. vehicle emission (27.1%), secondary sulfate and nitrate aerosol (26.8%),
industrial emission (26.4%), and biomass burning emission (19.6%), respectively.

Key words: Wuhan; PM, 5; OC; EC; source apportionment



