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Aerosol Optical Properties in the Northern Suburb of Nanjing During Haze Days

in January 2013
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(1. School of Environmental Science and Engineering, Nanjing University of Information Science & Technology, Nanjing 210044,
China; 2. Jiangsu Key Laboratory of Atmospheric Environment Monitoring and Pollution Control, Nanjing 210044, China)

Abstract: In January 2013 large-scale, continuous and severe haze occurred in Nanjing. Three-wavelength photoacoustic soot
spectrometer ( PASS-3) was used for real-time, online and situ measurements of aerosol absorption and scattering coefficients in the
northern suburb of Nanjing during January 2013. The results indicated that the average aerosol absorption and scattering coefficients
were (83.20 £35.24) Mm ™' and (670. 16 +136.44) Mm ™' during haze days, which were 3. 85 and 3. 45 times higher than those on
clean days, respectively. The diurnal variation of absorption and scattering coefficients showed a bimodal distribution. The mean single
scattering albedo and scattering Angstrom exponent were (0. 89 +0.04) and (1.30 £0.27) respectively, indicating the predominance
of scattering fine particles during haze days in Nanjing. Aerosols could be significantly removed by precipitation. The absorption and
scattering coefficients showed negative correlations with surface wind speed, and the single scattering albedo and Angstrom exponent
showed positive correlations with wind speed. Aerosol scattering coefficient was highest under southeasterly wind, whereas the
absorption coefficient was highest under the southwesterly wind. In the three haze pollution events, Haze 1 and Haze 2 were mainly
affected by long-range transportation of pollutants. Haze 1 was mainly affected by aging air mass from north Nanjing, Haze 2 was mainly
affected by biomass burning air mass from southwest Nanjing, while Haze 3 was mainly caused by the high sulfate.
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and precipitation and visibility from 25 January to 4 February 2013
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Table 1  Relationship between aerosol optical properties and wind speed
/ﬂjfl };ﬁ; P “'j;iifim b /;;(SID)  (SD) A (SD) A (SD)

#X <0.20 0.42 178.89 788.07 0.81 1.22 1.09
0.20 ~1.00 14.17 107.48(39.84) 681.16(157.89) 0.86(0.03) 1.23(0.11) 1.08(0.17)
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>5.0 1.66 13.18(2.61) 233.61(91.49) 0.94(0.01) 1.59(0.03) 1.60(0.67)
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Table 2 Comparison between aerosol optical properties and concentrations of major ions

during haze episodes and clean periods in January 2013 filed campaign

Wil Haze 1 Haze 2 Haze 3 Clean
Bop s/ Mm ! 80.87 +23.87 85.44 £40.47 71.56 £ 12.45 21.59 £7.71
B sp/Mm~! 637.85 + 147.84 687.48 + 136. 00 602.73 £89. 43 194.34 £62.89
® 0.90 £0.03 0.89 +£0.03 0.89 +0.02 0.89 £0.04
Aahs 1.01 £0.15 1.14 £0.22 1.08 +0.20 1.40 £0.86
/isca 1.04 £0.14 1.30 £0.1 0.76 +£0.29 1.49 £0.24
]VO_{/LLg'm_3 13.21 4. 18 14.32 £3.75 8.43 +3.34 3.13+1.92
Soif/p,g'm73 35.86 £12.16 32.10 £10. 81 47.48 +13.19 14.22 +£7.30
NH4+/l1,g'rt1_3 20.50 £5.30 21.23 £5.22 20.93 £5.56 5.81+£2.85
NO_{/SOi_ 0.38 £0.10 0.47 £0.11 0.18 +0.06 0.24 £0.14
K*/pg-m~? 1.19£0.23 1.44 £0.45 1.11 £0.35 0.78 £0.26
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