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Abstract

The typical patterns of surface O pollution and their dependence on meteorology were studied in the Greater
Seoul Area (GSA) during warm season (April-September) from 1998 to 2002. In order to classify the O; pollution
patterns, two-stage (average linkage then k—-means) clustering technique was employed based on daily maximum
O; concentrations obtained from 53 monitoring sites during high O, events (118 days). The clustering technique
identified four statistically distinct O; pollution patterns representing the different horizontal distributions and
levels of O; in GSA. The prevailed pattern (93 days, 49.5%) distinctly showed the gradient of O; concentrations
going from west to east in GSA. Very high O; concentrations throughout GSA (24 days, 12.8%) were also found as
a significant pattern of severe O; pollution.

In order to understand the characteristics of O, pollution patterns, the relationship between O; pollution patterns
and meteorological conditions were analyzed using both synoptic charts and surface/upper air data. Each pattern
was closely associated with surface wind interacted with synoptic background flow allowing to transport and
accumulate O; and its precursor. In particular, the timing and inland penetration of sea-breeze were apparently
found to play very important role in determining Os distributions.
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Table 1. Statistical tests for determining number of clu-
sters to retain. ’

Number of clusters R? Pseudo-F Pseudo—t*
6 0.348 19.1 3.6
5 0.312 20.4 10.2
4 0.297 25.4 3.7
3 0.165 18.0 33.7
2 0.125 25.2 8.7
1 0.000 - 26.2




Table 2. Monthly distributions of the number of O; pollu-
tion days for different patterns, 1998~ 2002.

Number of days
Qs pattern -
. Total®  Apr. May Jun. Jul. Aug. Sep.
P1 43(22.9) 2 11 13 11 6
P2 93(49.5) 3 16 34 21 11 8
P3 24(12.8) 1 14 3 2 4
P4 28(14.9) 3 4 8 8 5

2 The values in parenthesis indicate the percentage of O; exceedances
at each pattern
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Fig. 1. Horizontal distributions of the daily maximum O concentrations for different O; pollution patterns. Size of
circles indicates the relative concentration for comparison, varying from 33 to 126 ppb.
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Table 3. Daily maximum O; concentrations and the num-
ber of stations exceeding standard for different

patterns.
O. pattern Daily maximum  Number of stations exceeding
3P O; (ppb) 1-h standard of 100 ppb
P1 78.6%£7.9 8.9+7.1
P2 68.0+9.9 3.1%27
P3 92.0+17.2 21.3+9.3
P4 46.0+5.9 1.3£0.6
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Table 4. Synoptic meteorology and weather conditions for different patterns.

O; pattern Dominant surface pressure patterns Major Daily max. Solar rad. Cloud Rainy
3P P patterns flow T.(°C)  (MImday™)) cover(%) days(%)
Okhotsk high extending to Korea (32%),
P1 Ridge of Pacific High extending to Easterly 314+1.7 17.7+4.1 38 7.0
GSA (30%)
Weak high-pressure systems covering Weak
P2 GSA (59%), Anticyclone over westerl 294422 17.8+3.9 41 7.5
Yellow Sea (18%) Y
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P4 For some case, the pressure gradients - 27.5+3.8 145+59 53 32.1
strengthen (14%)
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Fig. 2. Distributions of wind component (u, v) on 850 hPa observed at Osan upper air station (37.10° N, 127.03° E) for
different O; pollution patterns. Positive u and v value indicate westerly and southerly wind, respectively.
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