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Abstract

Major trends of ozone concentration variations in Korea were investigated by using observation data from
around 100 stations for the pericd of 1991 ~ 1997, In addition, important factors regulating those variations were
inferred. Three measures such as the number of days exceeding 80 ppb, the 95th percentile of daily maxima, and
the annual average concentration were used for the analysis of multi-scale ozone concentration variations. Three
areas in the southwest (Sosan, Mokpo, and Cheju) of which monitoring has been operated since 1995 showed the
highest annual average concentrations over Yosu; this was noted because of the high annual average in the Yosu
area in the early 1990°s. Large increases in annual average concentrations were observed along the relatively
cleaner areas connecting Kangnung and Kwangju {northeast to southwest), in contrast to polluted areas connecting
Seoul and Pusan (norihwest to southeast). Both the number of exceedance days and the daily maximum
concentration were nearly constant in the Greater Seoul Area in spite of interannual fluctuations associated with
year—to-year changes in air temperature. Within the Greater Seoul Area, all three measures usually showed the
same trend; they decreased in the middle and west and increased in the east and northeast. All three measures
including the number of exceedance days increased largely at Sillim where the average concentration was high but
no exceedance days were recorded in the early 1990°s. Nationwide ozone concentration variations appear to be
determined by the competitive influence of long-range transport and local urban emissions. Within the city
including the Greater Seoul Area, changes in emission which accompany changes in population and in the number
of vehicles (in the process of urban development) were found to be important components of ozone concentration

variations.
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Fig. 1. Trend in annual second- highest daily maximum
ozone concentration in Seoul compared with dif-
ferent metropolitan areas in the U.S. notorious for
serious ozone pollution.
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Fig. 2. Distribution of the ozone monitoring stations, denoted by open rectangles, that gave statistically significant
results for analyzing the trends of concentration variations during 1991~ 1997. Nationwide variations of ozone
concentration will be investigated by regions represented by double circles and the variations in the Greater
Seoul Area will be separately investigated by stations. See the text for the designation of the region numbered

by N1-N3 and 1-15.
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Fig. 3. Trends in various ozone summary statistics for
the Greater Seoul Area including Chunchon and
other areas.
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Fig. 4. Variations in average number of days with daily
maximum temperature over 30°C for the Greater
Seoul Area and other areas. The value for the
Greater Seoul Area is an average of the observa-
tions from surface weather stations in Seoul, In-
chon, Suwon, and Chunchon; the value for other
areas is an average of the observations from 12
surface weather stations including Kangnung,
Wonju, Chongju, etc.
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Fig. 6. Ninety —fifth percentile of daily maxima (left) and annual average (right) by region for 1995~ 1937 along with the
rate of change during 1991~ 1997. Symbols have the same interpretation as those in Fig. 5.
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Fig. 7. Annual average CO and NO; by region for 1995~ 1997 along with the rate of change during 1991~ 1997.
Symbols have the same interpretation as those in Fig. 5.
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Fig. 8. Frequency distributions of 1-hour ozone concen-
trations for selected cities, 1995~ 1997. Ozone
concentrations up to 120 ppb were plotted to exa-
mine variations in general ozone patterns. Num-
bers in parentheses indicate the number of moni-
toring stations.
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ween 1995 and 1997. Shaded bar shows the ave-
rage for the entire period.
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Fig. 11. Average number of days exceeding 80 ppb by region for 1991 ~ 1993 {left) and for 1995~ 1997 along with the
rate of change during 1991 ~ 1997 {right). Shaded circles represent the number of exceedance days; solid and
open triangles represent the increase and decrease of the number of exceedance days during 1991~ 1997,
The size of symbols is proportional to the magnitude of parameters. Note that the Choun station in Chunchon
{denoted by Cc in the upper right corner) is located about 70 km east- northeast of Seoul as shown in Fig. 2.
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Fig. 12. Ninety-fifth percentile of daily maxima (left) and annual average (right) in the Greater Seoul Area for 1995~
1997 along with the rate of change during 1991 —1997. Symbols have the same interpretation as those in Fig.
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Fig. 13. Annual average CO and NO; in the Greater Seoul Area for 1995~- 1987 along with the rate of change during
1991~ 1897. Symbols have the same interpretation as those in Fig. 11.
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Fig. 15. Trends in wind speed at the Seoul Weather Sta-
tion.
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Fig. 17. Variations of ozone concentration in the Sillim
station. Horizontal dashed line denotes 80 ppb
adopted as a threshold of exceedance in the pre-
sent study.
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