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Aerosol Optical Properties During Different Air-Pollution Episodes over Beijing

SHI Chan-zhen'”, YU Xing-na®, ZHOU Bin', XIANG Lei’, NIE Hao-hao’

(1. Department of Environmental Science and Engineering, Fudan University, Shanghai 200433, China; 2. School of Atmospheric
Physics, Nanjing University of Information Science and Technology, Nanjing 210044, China)

Abstract: Based on the 2005-2011 data from Aerosol Robotic Network ( AERONET) , this study conducted analysis on aerosol optical
properties over Beijing during different air-pollution episodes ( biomass burning, CNY firework, dust storm). The aerosol optical depth
(AOD) showed notable increases in the air-pollution episodes while the AOD (at 440 nm) during dust storm was 4.91, 4.07 and
2.65 times higher as background, biomass burning and firework aerosols. AOD along with Angstrom exponent () can be used to
determine the aerosol types. The dust aerosol had the highest AOD and the lowest a. The a value of firework (1. 09) was smaller than
biomass burning (1.21) and background (1.27), indicating that coarse particles were dominant in the former type. Higher AOD of
burnings (than background) can be attributed to the optical extinction capability of black carbon aerosol. The single scattering albedo
(SSA) was insensitive to wavelength. The SSA value of dust (0.934) was higher than background (0.878), hiomass burning
(0.921) and firework (0.905). Additionally, the extremely large SSA of burnings here maybe was caused by the aging smoke,
hygroscopic growth and so on. The peak radius of aerosol volume size distributions were 0. 1-0. 2 wm and 2. 24 -3. 85 pwm in clear and
polluted conditions. The value of volume concentration ratio between coarse and fine particles was in the order of clear background
(1.04), biomass burning (1.10), CNY firework (1.91) and dust storm (4.96) episode.
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Table 1  Background and air-pollution episodes days chosen in this study
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