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Abstract

Total 9 automatic volatile organic compounds(VOCs) monitoring stations, including

8 urban monitoring stations and one background stations are run in Seoul to manage

and control VOCs in air. Wind direction and wind speed have been considered as an

important factor in the distribution of air pollutants. In this study, data of hourly VOCs

concentrations from 8 monitoring stations in Seoul from January to December, 2009

were used in order to figure out the effect of wind speed and direction on the

concentration distribution of ambient VOCs of low carbon number such as ethane,

propane, isobutene and n-butane were detected in higher concentration than those of

high carbon number. Their levels were higher in urban area than in background. Main

wind direction was SSW and VOCs concentrations were shown to be distributed

differently with direction of wind. In addition, when the wind speed increased,
concentrations of VOCs were demonstrated to reduced sharply.

Key words : ambient air monitoring system, volatile organic compounds, wind direction,

wind speed
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Fig. 1. VOCs monitoring sites in Seoul.
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Table 2. The VOCs mean concentration distribution in Seoul

Ao ALR

A},

(Unit : ppbC)

VOOs Site Kangseo Kuro Dobong Dongjak Kwangjin Songpa Jongro Juanrang Bukhansan Mean
Ethane 9.1 8.7 104 12.9 10.0 8.5 13.0 9.1 5.7 9.7
Ethylene 3.1 3.2 35 3.2 3.8 3.4 6.8 3.0 2.2 3.6
Propane 5.7 20,1 152 16.4 13.0 20.0 248 155 7.1 16.4
Propylene 2.1 23 18 1.7 1.8 1.9 5.3 2.6 0.9 2.3
Isobutane 107 11.8 125 8.7 5.6 14.8 10.3 8.4 5.2 9.8
n-Butane 18.0 186 21.1 14.3 7.9 24.3 154 129 8.9 15.7
Acetylene 1.1 1.6 1.2 1.8 1.6 1.4 3.7 1.7 1.4 1.7
trans-2-Butene 0.7 04 06 0.4 0.6 0.5 0.7 0.6 0.3 0.5
1-Butene 0.7 1.1 09 0.4 0.5 1.4 0.7 0.6 0.4 0.7
cis-2-Butene 0.4 0.3 04 0.3 0.4 0.4 0.9 0.5 0.2 0.4
Cyclopentane 0.7 08 1.0 0.5 0.5 1.2 0.9 0.8 0.5 0.8
Isopentane 7.5 7.8 98 5.5 3.9 8.4 3.2 4.7 5.6 6.3
n-Pentane 4.7 50 5.0 3.2 2.2 5.2 2.5 2.3 2.2 3.6
trans-2-Pentene 0.6 0.6 06 0.4 0.4 0.6 0.7 0.6 0.2 0.5
1-Pentene 0.3 04 04 0.3 0.3 0.4 0.5 0.5 0.2 0.3
cis-2-Pentene 0.3 0.2 04 0.2 0.2 0.3 0.6 0.5 0.3 0.3
2,2-Dimethylbutane 0.5 05 06 0.3 0.4 0.4 0.3 0.4 0.8 0.5
2,3-Dimethylbutane 0.6 0.7 07 0.5 0.5 0.7 0.3 0.4 0.4 0.5
2-Methylpentane 2.5 2.7 25 1.8 1.4 3.5 0.9 1.5 2.1 2.2
3-Methylpentane 1.9 2.1 38 1.3 1.0 2.2 1.2 1.1 2.1 1.9
Isoprene 0.7 1.1 45 0.8 0.6 1.3 0.9 0.6 5.1 1.7
2-methyl-1-Pentene 0.2 0.1 04 0.1 0.2 0.3 0.7 0.6 0.2 0.3
Hexane 4.2 5.2 3.7 24 24 3.3 5.5 3.3 2.0 3.5
Methylcyclopentane 1.7 2.1 1.8 1.6 1.8 1.5 3.9 3.4 0.8 2.1
2,4-Dimethylpentane 0.0 0.0 0.0 0.1 0.4 0.1 0.6 0.3 0.0 0.2
Benzene 3.0 2.7 3.0 2.6 2.8 2.9 4.1 3.0 1.9 2.9
Cyclohexane 0.8 1.0 0.9 0.8 1.3 0.7 2.8 1.9 0.4 1.2
2-Methylhexane 0.8 0.8 05 0.8 0.9 0.6 2.7 1.5 0.6 1.0
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Table 2. (Continued)

VOCs Site Kangseo Kuro Dobong Dongjak Kwangjin Songpa Jongro Juanrang Bukhansan Mean
2,3-Dimethylpentane 0.2 0.1 0.1 0.2 0.6 0.1 1.0 0.6 0.0 0.3
3-Methylhexane 1.0 1.0 0.6 1.0 1.2 0.6 2.5 1.5 0.5 1.1
2,2,4-Trimethylpentane 1.3 1.3 0.5 0.8 1.3 0.5 2.3 1.6 0.3 1.1
n-Heptane 1.1 1.2 0.7 0.9 1.0 0.7 1.7 1.6 1.9 1.2
Methylcyclohexane 1.1 2.1 0.6 0.7 0.9 0.5 1.7 14 0.4 1.0
2,3,4-Trimethylpentane 0.3 0.2 0.2 0.3 0.6 0.2 1.2 0.8 0.1 0.4
Toluene 32.1 393 266 258 23.6 283 53.7  34.0 15.1 30.9
2-Methylheptane 04 05 0.2 0.3 0.8 0.2 1.5 1.0 0.1 0.5
3-Methylheptane 04 04 0.4 0.3 0.6 0.3 1.7 1.1 0.3 0.6
n-Octane 09 0.8 0.5 0.8 0.9 0.5 0.9 1.1 0.3 0.7
Ethylbenzene 4.7 5.6 3.3 5.1 4.8 4.0 8.9 7.4 2.0 5.1
m,p-Xylene 5.2 7.1 3.7 6.1 6.6 5.1 13.1 9.0 2.1 6.4
Stylene 0.6 0.6 0.5 0.9 1.2 0.6 2.0 1.7 2.9 1.2
o-Xylene 1.8 2.6 1.3 2.1 2.7 1.8 5.0 3.5 0.8 2.4
n-Nonane 0.8 1.0 0.8 1.1 1.4 1.7 2.4 2.8 0.4 1.4
Isopropylbenzene 0.1 0.2 0.0 0.2 0.5 0.1 0.9 1.3 0.1 0.4
n-Propylbenzene 0.3 0.4 0.1 0.4 0.7 0.4 1.4 14 0.1 0.6
m-Ethyltoluene 0.7 1.1 0.9 0.9 1.1 0.7 1.2 0.9 0.6 0.9
p-Ethyltoluene 04 0.7 0.3 0.7 1.1 0.3 2.1 2.3 0.6 0.9
1,3,5-Trimethylbenzene 05 0.8 0.4 0.7 1.0 0.4 2.2 2.0 0.2 0.9
o-Ethyltoluene 04 0.7 0.4 0.3 0.8 0.4 1.6 1.3 0.4 0.7
1,2,4-Trimethylbenzene 1.3 2.3 0.9 2.0 2.0 1.0 4.1 3.0 0.7 1.9
n-Decane 1.3 1.6 1.2 1.9 2.1 1.1 2.9 3.1 0.6 1.7
1,2,3-Trimethylbenzene 0.5 0.9 0.7 0.9 2.4 0.8 3.6 3.0 1.9 1.7
m-Diethylbenzene 0.2 0.3 0.1 0.3 0.9 0.1 3.1 1.6 0.2 0.7
p-Diethylbenzene 0.3 0.3 0.2 0.4 1.2 0.2 4.7 2.1 0.2 1.1
n-Undecane 0.5 0.7 0.5 1.1 1.8 0.6 5.3 3.2 0.6 1.6
n-Dodecane 0.5 1.1 0.7 1.0 1.9 0.7 5.8 3.0 0.9 1.7
Mean 2.7 3.2 2.7 2.5 2.4 2.9 4.5 3.2 1.7 2.9
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Table 3. Wind directions” on the ambient air monitoring site in Seoul

Area Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean
Kangnam 102 10.5 10.3 70 7.7 84 81 76 79 1.8 6.7 6.5 9.8
Kangdong 9.0 94 9.9 9.7 8.8 85 79 6.6 6.9 7.2 6.8 7.6 9.9
Kangbuk 4.7 53 6.3 6.1 58 7.0 6.1 55 45 51 46 44 7.8
Kangseo 113 11.8 116 113 106 105 103 9.5 11.2 11.1 10.0 10.9 8.9
Kwanak 9.2 9.5 10.0 95 9.0 9.2 83 6.7 6.9 1.7 74 88 7.0
Kwangjin 7.6 84 89 83 1.7 7.5 6.5 50 50 6.4 7.0 82 8.7
Kuro 9.4 9.5 9.7 95 89 9.0 82 7.0 72 1.8 8.0 9.1 9.2
Keumcheon 10.3  10.2 10.3  10.0 9.6 9.7 89 7.3 75 85 88 9.8 7.2
Nowon 9.9 95 9.1 93 8.8 80 82 82 11.2 106 103 121 9.6
Dobong 9.5 9.0 6.5 7.8 87 9.3 87 18 87 838 9.0 94 8.1
Dongdaemun 7.3 96 11.9 111 107 10.8 9.8 8.3 79 8.9 9.3 10.6 8.3
Dongjak 104 107 105 106 9.7 9.7 92 79 9.0 95 109 108 5.5
Mapo 93 10.1 9.7 100 9.1 94 85 7.3 75 1.8 7.7 89 8.6
Seodaemun 7.8 8.1 8.0 80 7.6 7.1 6.5 56 6.5 -0.3 6.5 95 9.6
Seocho 107 114 11.2 109 105 10.6 10.2 8.7 9.2 9.2 9.3 10.7 9.7
Seongdong 10.1 9.7 102 101 95 96 84 78 80 86 84 105 10.9
Seongbuk 8.7 94 94 86 82 79 79 6.6 85 9.1 85 6.8 8.6
Songpa 105 106 108 107 10.1 10.2 9.3 8.2 9.5 10.4 9.4 105 9.2
Yangcheon 104 107 10.8 103 9.3 95 9.0 81 9.0 9.2 9.1 10.8 9.5

Youngdeungpo 127 13.1 10.0 99 94 9.3 838 7.7 8.2 84 85 94 9.9

Yongsan 7.1 6.5 5.9 6.5 6.9 7.1 83 95 102 9.6 81 84 8.5
Eunpyoung 9.7 10.5 10.7 9.8 9.3 8.7 85 7.2 6.5 7.3 80 9.6 10.2
Jongro 101 11.0 11.0 11.2 104 10.1 9.5 7.8 81 9.0 89 10.3 8.3
Junggu 100 104 104 11.1 103 10.7 10.0 7.9 9.2 9.2 89 10.1 10.0
Jungrang 7.3 7.1 9.6 89 84 76 73 66 6.6 7.9 9.5 9.6 8.2
Mean 9.3 9.7 9.7 94 9.0 9.0 85 74 8.0 82 84 9.3 8.8

U Criteria : 16 direction(North : 16, South : 8, East : 4, West : 12).
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Fig. 3. VOCs concentration distribution with wind directions in Seoul.
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Fig. 4. BTEX concentration distribution with wind directions in Seoul.
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Fig. 6. Concentration distribution of aromatic hydrocarbons with windspeed of the area in Seoul.
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