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Abstract. Based on the analysis of aerosol samples collected during heating period in Lanzhou City
in 2016 the characteristics of atmospheric pollution and its main controlling factors and sources were
discussed. The results show that the main ionic components in the winter were NO; SO; Ca® and
NH; accounting for 88.12% of the total ion concentration. The secondary transformation of
pollutants from anthropogenic sources was the main factor. NO; and Ca®* have been increasing in
recent years. Based on three-phase clustering and the analysis of potential sources of pollutants it

was found that the secondary pollution was serious in the winter in Lanzhou and the proportion of
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pollutants emitted by motor vehicles increased. The air mass arriving in Lanzhou was led by Wuwei-
Lanzhou. Tenggri desert and southwestern of Loess Plateau were the main sources of PM, pollution
in winter. Lanzhou City and Baiyin City were the main sources of NO, pollution. Overall the air
quality of Lanzhou has greatly improved.

Keywords: Lanzhou City air pollution water-soluble ion source.
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2 ( Results and discussion)
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Table 1 Concentrations of water soluble ions in aerosol samples collected in Lanzhou in Winter ( pg*m™)
cl- NO5 S0y Na* NH} K* Mgt Ca®* PR
Mean value 2.84 15.13 8.62 1.10 6.95 0.86 0.50 8.53 44.52
Percentage /% 6.39 33.98 19.35 2.46 15.61 1.93 1.13 19.15 100
Maximal value 6.17 38.31 18.68 2.09 13.93 1.86 0.87 15.22 97.13
Minimum value 0.71 2.77 4.16 0.36 0.86 0.26 0.18 3.31 12.60
STD 1.37 10.21 3.58 0.40 3.00 0.43 0.17 3.31 12.60
D Yt= Nat + NHj + K* + Mg + Ca® ; ¥ = ClI° + SO} + NOj ;
S*+Y "= Na® + NHj} + K* + Mg¥ + Ca** + CI° + SO + NOj .
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Fig.1 Time variation of ions in aerosol samples in Lanzhou City
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Fig.2 Linear fitting of total concentration of water—soluble ions with AQI and humidity
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Fig.3 Multiyear comparative analysis of aerosol water-soluble
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Fig.4 Energy consumption of industrial enterprises and car ownership of Urban residents in Lanzhou in recent years
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Fig.5 Three—phase clustering of water—soluble ions
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Fig.6 Cluster analysis of air mass back trajectories on Lanzhou in Winter
2
Table 2 Cluster analysis of air mass in Winter of Lanzhou City
Cluster Traj-Num Ratio/ % Trajectory Path
1 1 23 25.68 - -
2 2 5 5.56 - . - - - . -
3 3 62 68.89 -

68.89%
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