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Abstract

While attainment rates for SO, and CO approached 100%, those for PM,,, NO,, and O; have been low during the
past decade. The attainment rates for 24-h PM, and 8-h O; have been only 1~3% and 5~ 12%, respectively, since
the standards were strengthened in 2007. Variations in the 99th percentiles of 24-h PM,,, 8-h Os, and 24-h NO,,
which are used as criteria for determining exceedance of standards, were examined by region. Because the analysis
was based on short-term high-concentrations, the effects of Asian dust were observed for PM,. Accordingly, it is
necessary to specify whether exceptional events such as Asian dust will be included or not in determining the
exceedances of standards. While variations in NO, were not large, there was an increasing trend in Os. In the
Yeongnam region, the increasing rate of O; concentrations was small although the decreasing rate of NO, was the
greatest. In the Gangwon region, NO, concentrations were almost unchanged, but O; concentrations experienced a
significant increase. Regional management strategies targeting short-term high concentrations of criteria pollutants
analogous to the Special Act for the greater Seoul area will aid in improving attainment rates.
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Table 1. Attainment rates? (%) of air quality standards between 2002 and 2011.

Averaging

Pollutant 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Annual 100 99.4° 100° 100 100 100 100 100 100 100
SO, 24-hour 98.6 98.1 98.9 100 99.5 99.5 99.6 100 100 100
1-hour 99.3 98.8 98.3 99.0 99.0 99.1 99.6 99.6 99.6 99.1
o 8-hour 100 99.6 100 100 100 100 100 100 100 100
1-hour 100 100 100 100 100 100 100 100 100 100
Annual® 100 100 100 100 100 67.3 67.3 70.4 70.2 71.5
NO, 24-hour® 92.1 93.3 92.7 97.4 98.5 63.0 64.6 63.5 62.8 67.8
1-hour® 100 98.2 100 99.5 99.5 62.2 70.4 70.4 74.9 79.1
o 8-hour 54.3 42.4 15.4 14.8 14.0 12.3 8.2 4.6 4.6 7.9
? 1-hour 79.2 71.4 57.2 70.6 81.5 60.0 57.4 48.7 48.1 59.8
PM Annual® 58.6 82.3 80.3 87.9 84.9 23.0 30.0 38.4 46.0 53.1
10 24-hour* 0.8 55.4 53.2 61.5 325 1.4 1.4 2.6 3.0 1.3
“Number of stations that meet the standard divided by the total number of stations.
"Different from the yearbook (NIER, 2012a). See the text for details.
“The standards were strengthened from 2007. See Table 2 for selected standards and NIER (2012a) for other standards.
Particularly low due to the effects of strong Asian dust events.
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Table 2. Selected air quality standards? (NIER 2012a).

Pollutant 1993 ~ 2006 2007-Present
24-h PM,, (ug/m®) 150° 100
24-h NO, (ppb) 80 60
8-h O (ppb) 60 60

%99th percentile should not exceed the standard since 2001; before
2001, the standard should not be exceeded three or more times.
"Enforced since 1995.
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Fig. 1. Trends in the 99th percentiles of 24-h PM,,, 24-h
NO,, and 8-h O3 in Seoul and nationwide.
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Fig. 2. Means and standard deviations of the 99th percen-
tiles of 24-h PM,,, 24-h NO,, and 8-h O; by region
for the period shown in Fig. 1. Vertically dotted lines
divide regions. Horizontal lines in the middle denote
means and vertical lines denote mean + standard
deviation. Other areas represent the region exclud-
ing metropolitan areas.
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Table 3. Means of the 99th percentiles of 24-h PM,,, 24-h NO,, and 8-h O; for 2003~ 2005 and 2009~ 2011 and the
slope of the best-fit line for their annual variations between 2003 and 2011.

24-h PM,, 24-h NO, 8-h O,
Region Mean (ug/m?) Mean (ppb) Mean (ppb)
Slope Slope Slope
2003~2005 2009~2011 2003~2005 2009~2011 2003~2005 2009~2011
GSA 168 174 0.5 67 65 -0.5 75 84 1.4
Chungcheong 134 162 4.6 45 46 0.1 79 82 0.6
Honam 113 132 33 37 40 0.5 72 76 0.4
Yeongnam 127 129 —-0.1 51 46 -0.8 76 79 0.4
Gangwon 156 155 -0.4 40 40 0.0 78 90 1.8
Jeju 120 138 2.9 25 24 —-0.1 72 83 1.6
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