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Impact of Atmospheric Pollutants Transport Pathways on Aerosol Optical

Properties at Shangdianzi Background Station

PU Wei-wei'?, SHI Xue-feng’, MA Zhi-giang'*, ZHAO Xiu-juan'*" , ZHANG Xiao-ling'*, XU Xiao-feng"
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Abstract: The impact of transport pathways on aerosol properties at Shangdianzi ( SDZ) background station was analyzed using the
back trajectory analysis method with the observation of PM, 5 concentration and aerosol scattering coefficients (o) during 2005-2010.
The results showed that the pollutant level at SDZ was influenced by both the direction and motion state of air masses. The southerly
transport pathways of air masses had higher PM, 5 concentration and o, than those of northerly pathways. The air masses with lower
moving speed and altitude generally corresponded to higher PM, ; concentration and o . Air masses originated from the North China
Plain in spring, summer and autumn, and air masses from the north of North China region in winter had a significant contribution to
PM, ; concentration and o, at SDZ. Dust aerosol appeared frequently in spring, and the mean scattering efficiency (a_,) was 0.78

! " with the highest value in winter and the lowest in

m’+g”~'. The mean a,, of anthropogenic aerosol of four seasons was 4. 00 m’-g”
spring. The west-northwest, southerly pathways, and the northerly pathways with low moving speed in spring, summer and autumn
correspond to higher v ( >4.0 m’-g~"). This indicated that these pathways were affected by the emissions form human activities.
However, the a, in winter kept at a high level among all pathways, which suggested that the emission effect was relatively uniform in
surrounding regions in winter. The other northerly pathways in spring, summer and autumn were affected by anthropogenic pollutants
mixed with dust.

Key words ; transport pathway; PM,  ; scattering coefficients; scattering efficiency; Shangdianzi background station
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Fig. 2 Distributions of cluster mean back-trajectories of four seasons
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Fig. 4 Average altitudes of each cluster in all seasons
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Table 1 Mass scattering efficiency of each cluster in four seasons
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