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Abstract

The adequacy of urban air quality monitoring networks in the largest metropolitan city, Seoul was evauated using
multivariate anaysis for SO,, NO,, CO, PM10, and Os. Through cluster analysis for 5 air pollutants concentrations, existing
monitoring stations are seen to be clustered mostly by geographical locations of the eight zones in Seoul. And the stations
included in the same cluster are redundantly monitoring air pollutants exhibiting similar atmospheric behavior, thus it can be
seen that they are being operated inefficiently. Because monitoring stations groups representing redudancy were different
depending on measurement items and several pollutants are being measured at the same time in each air monitoring station, it
is seemed to be not easy to integrate or transmigrate stations. But it may be proposed as follows : the redundant stations can be
integrated or transmigrated based on ozone of which measures are increasing in recent years and alternatively the remaining
pollutants other than the pollutant exhibiting similar atmospheric behavior with nearby station’s can be measured. So it is
considered to be able to operate air quality monitoring networks effectively and economically in order to improve air quality.
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Table 1. Geographical locations of air quality monitoring networksin Seoul

Station name

Land use

Address

Longitude

Latitude

Seosomun (SSM)
Hyoje (HJ)
Myeonmok (MM)
Yongdu (YD)
Bulgwang (BG)
Daeheung (DH)
Dangsan (DS)
Sadang (SD)
Sillim (SR)
Dagechi (DC)
Siheung (SH)
Cheonho (CH)
Beondong (BD)
Gileum (GE)
Hannam (HN)
Guui (GU)
Seongsu (SS)
Ssangmun (SM)
Y eohui (YH)
Guro (GR)
Banpo (BP)
Hwagok (HG)
Bangi (BI)
Sinjeong (SJ)
Sanggye (SG)

Residential
Commercia
Residential
Residential
Residential
Residential
Semi-industrial
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Residential
Semi-industrial
Residential
Residential
Semi-industrial
Residential
Residential
Green
Residential
Residential

15, Deoksugung-gil, Jung-gu

19, Jong-ro 35ga-gil, Jongno-gu

369, Y ongmasan-ro, Jungnang-gu

43, Cheonho-daero 13-gil, Dongdaemun-gu
215, Jinheung-ro, Eunpyeong-gu

28, Dagheung-ro 20-gil, Mapo-gu

11, Yangsan-ro 23-gil, Y eongdeungpo-gu
6, Sadang-ro 16a-gil, Dongjak-gu

14, Sillimdong-gil, Gwanak-gu

416, Dogok-ro, Gangnam-gu

20, Geumha-ro 21-gil, Geumcheon-gu

59, Gucheonmyeon-ro 42-gil, Gangdong-gu
74, Deongneung-ro 41-gil, Gangbuk-gu

70, Samyang-ro 2-gil, Seongbuk-gu

136, Hannam-dagero, Y ongsan-gu

571, Gwangnaru-ro, Gwangjin-gu

273, Ttukseom-ro, Seongdong-gu

34, Sirubong-ro 2-gil, Dobong-gu

51, Y eonhui-ro 32-gil, Seodaemun-gu

54, Digital-ro 26-gil, Guro-gu

16, Sinbanpo-ro 15-gil, Seocho-gu

71, Gangseo-ro 45da-gil, Gangseo-gu

424, Olympic-ro, Songpa-gu

8, Eunhaengjeong-ro 11ga-gil, Y angcheon-gu
17, Sanggye-ro 23-gil, Nowon-gu

126°58 " 33.46 "E
127°00 " 18.10 "E
127°05 " 39.42 " E
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126°53 ' 50.65 ” E
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126°54 “ 30.00 " E
127°08 “ 1250 "E
127°01 * 44.83"E
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Fig. 1. Uraban air quaity monitoring networks in Seoul (25).
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Table 2. Principal analysisresults for air pollutants of SO,, NO,, CO, PM1o, O3z in Seoul

Station SO, NO, CcO PM1o O3
hame PC1 PC2 PC3 PC1 PC1 PC1 PC1
SSM 0.605 0.612 0.191
HJ 0.463 0.520 0.503
MM 0.156 0.323 0.830
YD 0.297 0415 0.724
BG 0.617 0.428 0.289
DH 0.537 0.244 0.633
DS 0.728 0.153 0378
sD 0.607 0.407 0.225
SR 0.602 0.186 0.660
DC 0426 0.603 0.370
SH 0.568 0.399 0392
CH 0.464 0.747 0172
BD 0.196 0.766 0.398 - - - -
GE 0.395 0.681 0.379
HN 0.507 0.657 0.210
GU 0.646 0.569 0.291
sS 0.563 0.557 0.078
SM 0.264 0.700 0.449
YH 0.639 0.395 0.198
GR 0.797 0311 0.279
BP 0.750 0.476 0.237
HG 0.689 0.390 0.248
BI 0.458 0.696 0331
N 0.661 0.390 0318
G 0.363 0.704 0.368
Eigenvalue 16.257 1153 1.047 19.668 18.270 23.002 21.606
Variance (%) 65.0 46 42 787 731 920 86.4
Cumulative 65.0 69.6 738 787 731 920 86.4

variance (%)
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Fig. 2. Cluster analysisresultsfor air pollutants of SO,, NO,, CO, PM1o, Oz in Seoul.
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Table 3. Target monitoring station groups belonging to the same cluster in Seoul

Target group SO, NO, CcO PM1o O3
SSM-HJ C A2 A A
SSM-DH
SSM-HN E A
SSM-YH C
HJ}YD B C A A
HJHN A
YD-GE C1 A A
YD-SS A
BG-YH F B
DH-YH
DSSI C Al D
SD-BP Al D
SR-GR Al D D
SH-GR Al D
CH-GU E D c2 B C
CH-BI E D B Cc
BD-GE A A C1
BD-SM A A C1 B
HN-SS E D Al A
GU-BI E D B C
SM-SG A A C1 B
HG-SJ Cc E Al D
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