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Abstract

Twenty-five stations of the urban monitoring network in Seoul were assessed with a focus on surveillance

function of the exceedances of 8-hour ozone and 24-hour PM,, standards. The two standards were selected because

their attainment rates were particularly low. Two hierarchical cluster analyses were performed to group stations

with similar atmospheric environments-one using daily highest 8-hour [O;+NO.,], 8-hour O; concentrations plus

corresponding 8-hour NO, concentrations considering the interconversion of O; and NO,, and the other using 24-

hour PM,, concentrations. An index to measure higher concentration and exceedances of the standards was

introduced. Within a cluster, sufficiently high score was assigned to the trends station or the station with higher

index. Scores for O;+NO, and PM,, of a given station were added and ranked in the descending order to determine

the relative importance.
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Fig. 1. Grouping of air monitoring stations by cluster analysis using daily highest 8-hour ozone concentrations plus
corresponding 8-hour NO, concentrations. P-value indicates how strong the cluster is supported by data; the
smaller the p-value, the larger the significance of clusters. Symbols in the ‘all' panel denote all monitoring
stations in Seoul. Different symbols denote different clusters of stations.
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Table 1. Assessment of air monitoring stations on the basis of the cluster analysis with p <0.05°.
0;+NO, cluster PM,, cluster Ranking
Station (;;;UIHS,Z N](E)];s" I\II\]IEODZS Index!  Score® Station 991;236 15]1;4]505 Index Score  Station Score
S003 128 27.3 23.0 0.73 4.00 S004 191 18.7 -0.17 5.00 S004  10.00
S005 120 24.7 5.7 -0.69 0.31 S006 198 19.3 0.15 1.15 S008  10.00
S004 129 46.3 4.7 0.78 5.00 S008 184 17.0 -0.70 5.00 S010  10.00
5020 123 49.7 6.3 0.31 1.31 S009 186 18.7 —0.35 0.65 S016  10.00
S021 116 30.3 223 -0.42 0.58 S016 175 20.7 -0.30 5.00 S025  10.00
S008 127 38.0 10.0 0.54 5.00 S022 155 19.3 -1.15 -0.15 S014 692
S009 113 28.3 4.7 -1.26 —0.26 S023 152 17.0 —1.68 —0.68 S003 6.83
S014 121 323 23.0 0.08 4.00 S025 160 18.3 -1.19 5.00 S018 5.06
S017 116 32.0 21.7 -0.42 0.58 S001 193 21.3 0.36 2.36 S013 4.95
S001 120 25.0 18.3 —0.34 1.66 S002 166 17.0 —1.24 0.76 S015 491
S002 124 25.3 10.7 —0.08 1.92 S003 198 23.0 0.83 2.83 S019  4.84
S006 114 27.7 8.0 -1.08 0.92 S005 200 21.7 0.64 2.64 S011 4.56
S007 118 28.7 25.0 —0.24 1.76 S007 190 22.7 0.52 2.52 5007 4.28
S010 125 35.7 2.0 0.07 5.00 S010 195 19.7 0.12 5.00 S001 4.01
SO11 122 16.0 20.0 -0.26 1.74 SO11 200 22.7 0.82 2.82 S012  4.00
S012 111 12.7 14.7 —1.60 0.40 S012 204 26.3 1.60 3.60 S017 3.68
S013 125 34.7 25.7 0.61 2.61 S013 194 21.0 0.33 2.33 S005 2.95
S015 126 23.3 25.7 0.50 2.50 S014 200 23.3 0.92 2.92 S024  2.85
S016 128 47.0 22.7 1.20 5.00 SO015 194 21.3 0.40 2.40 5020  2.76
S018 122 13.0 42.0 0.20 2.20 S017 197 24.7 1.09 3.09 S002  2.67
S019 122 23.7 14.3 -0.29 1.71 S018 198 23.3 0.86 2.86 5022 257
S022 127 333 23.7 0.71 2.71 S019 202 24.0 1.13 3.13 S006  2.07
S023 127 41.3 16.0 0.75 2.75 S020 183 18.0 —0.55 1.45 S023 2.07
S024 121 32.7 21.3 0.09 2.09 S021 175 15.7 -1.20 0.80 S021 1.38
S025 122 41.7 10.0 0.10 5.00 S024 154 19.0 —1.24 0.76 S009  0.39

“Horizontal lines indicate the grouping of clusters for O;4+NO, and PM,,, respectively. Stations below the lowest horizontal lines are not grouped as
clusters. For averaging times of O3, NO,, O;+NO,, and PM,,, see the text.
99" percentile averaged over 3 years (2009 ~2011). Concentrations of O;+NO, and PM,, are in ppb and ug/m?, respectively.

“Number of exceedance days (NEDs) of the standards averaged over 3 years (2009 ~2011).

dSummed after normalization [=(x-mean)/standard deviation] of each of the 99" percentile and the number of exceedance days. In case of O;+NO,,

the numbers of exceedance days for O; and NO, are averaged and added to the 99" percentile.

®S=trends station including comprehensive air monitoring station, 4=station of higher index within the cluster, index+1=other station within the

cluster, index+2=station which is not grouped as clusters.
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