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Variation Characteristics and Sources Analysis of Atmospheric Volatile Organic

Compounds in Changbai Mountain Station

WU Fang-kun'?* SUN Jie’, YU Ye' ,TANG Gui-qgian®, WANG Yue-si*"

(1. Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000,
China; 2. Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China ; 3. University of Chinese
Academy of Sciences, Beijing 100049, China)

Abstract ; Volatile organic compounds (VOCs) play very important roles in the formation of ozone and secondary organic aerosols. The
concentrations , compositions, and seasonal variation of VOCs were measured in 2012 at Changbai Mountain Forest Ecosystem Research
Station, a remote station in Northeast China. Weekly samples were collected in the Changbai Mountain area and analyzed via gas
chromatography-mass spectrometry. The results showed that the annual mean concentration of total VOCs ( TVOCs) was 10.7 x 10 ~°
6.2 x107°. Halohydrocarbon was the most abundant component, accounting for 37% of the total VOCs, followed by alkanes and
aromatics, accounting for 33% and 15% respectively, and alkenes accounted for 15% . The seasonal variation of TVOCs in this area
was obvious, and the order was spring > autumn > summer > winter. TVOCs concentration in spring was very significantly higher
than those in any other season (P <0.05). The principal component analysis (PCA) was used to identify the sources of the VOCs.
Five sources were resolved by the PCA, including traffic sources, LPG,biogenic sources, combustion sources, industrial sources and
regional transportation. The HYSPLIT-4. 0 model was used to analyze the effect of pollutant transport, and the results indicated that the
transport of pollutants from southwest had a significant effect on the increase of VOCs concentration.

Key words:remote area; volatile organic compounds; seasonal variation; PCA; HYSPLIT model
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Fig. 1 Location of the Changbai Mountain site
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in atmosphere at Changbai Mountain
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Table 2 PCA analysis of VOCs at Changbai Mountain
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Fig. 4 Main air masses at Changbai Mountain in 2012
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Table 3 Concentrations of VOCs in different air mass x 10 ~°

iH Mkl k2 B3 #k4
ES 0.49 0.34 0.33 0.37
R 0.38 0.27 0.30 0.15
LR 0.26 0.15 0.22 0.12
[A]XF- 0.30 0.17 0.38 0.18
Eii N 0.20 0.12 0.15 0. 09
S 0.14 0.36 0.39 0.03
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el 4.00 3.24 3.02 3.58
Jiile 1.75 1.34 1.75 1.80
FEIE 2.24 1.23 1. 68 1.25
iR 5.38 4.05 3.97 2.57
e g 12.48 10. 10 10. 52 9.74
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Table 4 Comparison of selected hydrocarbons measured in Changbai Mountain and in other remote sites x 10 7
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