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Abstract

In this paper, we retrieved BC and BrC columnar content during winter in Wuhan, based on the
aerosol complex refractive index for the first time. We found that BC and BrC accounted respec-
tively for <2% and 3% - 10% of the total aerosol volume. The average columnar mass concentra-
tions of BC and BrC in the winter of 2010 were 10.447 mg/m?2 and 25.406 mg/m?, respectively; in
the winter of 2011, they were 5.997 mg/m?2 and 15.259 mg/m?, respectively. The BrC/BC ratio in
Wuhan was about “2.6”, which indicates that the main source of city pollution is large-vehicle
emissions caused by heavy traffic. According to the results from the sensitivity study, we suggest
setting the complex refractive index of BC as m = 1.95 + 0.79i in Wuhan, to compare data with the
synchronous observation of Aethalometer AE-31.
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Figure 1. The imaginary part of aerosol refractive index in Wuhan 2010 winter
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Figure 2. The imaginary part of aerosol refractive index in Wuhan 2011 winter
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Table 1. The aerosol refractive index of four components
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n k
BC 1.95 0.79
AS 153 107
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Figure 3. The volume ratio of BC and BrC in Wuhan 2010 winter
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Figure 4. The column mass concentration of BC and BrC in Wuhan 2010 winter
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Figure 5. The volume ratio of BC and BrC in Wuhan 2011 winter
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Figure 6. The column mass concentration of BC and BrC in Wuhan 2011 winter
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Table 2. The aerosol refractive index of BrC
%= 2. BRSBRETHFHER

n k (440/670)

BrC, Chen and Bond (2010) 153 0.0525/0.005
BrC, Sun et al. (2007), WSBrC 153 0.0232/0.0032
BrC, Sun et al. (2007), WISBrC 153 0.1908/0.0131
BrC, Kirchstetter et al. (2004) 1.53 0.073/0.0034
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Figure 7. The sensitive study of BrC
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Table 3. The aerosol refractive index of BC
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Figure 8. The sensitive study of BC
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