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Abstract : This study was conducted for the establishment of statistical method to determine the
representative air quality monitoring station representing long-term ozone trends of Seoul. In this
study, hourly ozone concentrations from 2002 to 2011 were used for further analysis. KZ-filter,
correlation matrix, cluster analysis, and Kriging method were applied to select the representative
station. The analysis based on correlation matrix found that long-term trend of ozone concentrations
measured at Sinjung, Sadang, and Bun-dong showed a high correlation. The cluster analysis found
that the former three stations belonged to the same cluster. The analysis based on Kriging method
also showed that the former three stations were highly correlated with other stations in spatial
distribution. Considering these results and the highest correlation coefficient of Sinjung station, the
Sinjung station was the most suitable as the representative station used to understand the long-term

ozone trend of Seoul. This result could be applied to understand long-term trend of other pollutants.
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Furthermore, this result can also be used to assess the appropriacy of spatial distribution of national

air quality monitoring stations.

Keywords : KZ-filter, Cluster Analysis, Correlation Matrix, Kriging Method
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Figure 1. The result of KZ-filter method for 16 stations in Seoul.

Table 1. The result of correlation matrix among stations in Seoul.

Site | SE1 | SE2 | SE3 | SE4 | SE5 | SE6 | SE7 | SE8 | SE9 | SE10 | SE11 | SE12 | SE13 | SE14 | SE15 | SE16
SE1 | 1.00
SE2 | 0.89 | 1.00
SE3 | 0.39 | 0.70 | 1.00
SE4 | 0.88 | 0.89 | 0.46 | 1.00
SE5 | 0.70 | 0.45 | -0.06 | 0.56 | 1.00
SE6 | 0.79 | 093 | 0.73 | 0.85 | 0.21 | 1.00
SE7 | 097 | 091 | 037 | 093 | 0.70 | 0.79 | 1.00
SE8 | 0.89 | 094 | 0.66 | 0.92 | 0.53 | 0.90 | 0.88 | 1.00
SE9 | 0.81 | 0.84 | 0.53 | 0.72 | 044 | 0.78 | 0.82 | 0.82 | 1.00
SE10| 093 | 0.88 | 044 | 092 | 0.76 | 0.76 | 0.92 | 0.93 | 0.70 | 1.00
SE11 | 094 | 095 | 0.52 | 094 | 0.60 | 0.87 | 0.95 | 091 | 0.72 | 0.94 | 1.00
SE12 | 0.66 | 0.77 | 047 | 0.83 | 0.11 | 0.88 | 0.70 | 0.80 | 0.65 | 0.66 | 0.73 | 1.00
SE13 | 097 | 090 | 0.52 | 0.85 | 0.61 | 0.80 | 0.93 | 0.90 | 0.85 | 0.87 | 0.89 | 0.64 | 1.00
SE14 | 096 | 0.88 | 048 | 0.86 | 0.61 | 0.82 | 0.92 | 0.93 | 0.88 | 0.88 | 0.86 | 0.69 | 0.98 | 1.00
SE15| 093 | 096 | 0.64 | 091 | 0.58 | 0.87 | 0.92 | 0.98 | 0.86 | 0.93 | 093 | 0.72 | 0.96 | 0.96 | 1.00
SE16 | 0.64 | 0.57 | 043 | 0.59 | 035 | 0.62 | 0.57 | 0.74 | 0.76 | 0.58 | 0.47 | 0.58 | 0.73 | 0.82 | 0.72 | 1.00

SEl: Seongsu, SE2: SSangmun, SE3: Bulgwang, SE4: Yeonhui, SES: Dacheung, SE6: Hwagok, SE7: Guro, SE8: Sadang, SE9: Sillim,
SE10: Banpo, SE11: Bangi, SE12: Cheonho, SE13: Siheung, SE14: Beon, SE15: Sinjeong, SE16: Sanggye
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