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Abstract

Surface ozone concentrations measured at 40 monitoring sites in three major cities (Seoul, Busan, and Daegu) of
Korea during 1993 ~2000 were analyzed to understand the characteristics of temporal and spatial distributions.
Trends were analyzed for annual mean, 95th percentiles of daily 8 —hour maximum and days exceeding 8—h ozone
standard of 60 ppb. Three indicators exhibited increasing trends (+0.75 ppb yr~!, +2.20 ppb yr™!, and +5.35 days
yr ! on average) throughout the study period at all cities. Diurnal and seasonal variations were the largest in Seoul
followed by Daegue and Busan, due to the high photochemical production and titration of ozone (Seoul), strong
wind and constant supply of background ozone from the ocean (Busan). In the urban centers and industrial areas at
all cities, scavenging of ozone by NO reduces the daily 8-hour maximum ozone by 10 ppb on average. High
concentrations of ozone have frequently occurred in downwind eastern (Seoul and Daegu) or northern (Busan)
sides of the territory. In particular, the coastal area of Busan had relatively high ozone level due to the local sea—
land breeze circulation. The results indicated that the temporal and spatial variations of ozone concentration were
non-uniform and were closely related to the local environments; emission levels, climates, and geographic

locations.
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Fig. 1. Ozone and meteorological monitoring sites in Seoul, Busan and Daegu, including topography features.
Table 1. General information of three major cities, 2000.
Population? Gas emissions? (ton yr')
City Location (lat., lon.)  Area (km?)
Number % of total NO; HC
Seoul 37.34N, 126.58E 605 9,895,217 214 89,656 25,392
Busan 35.06N, 129.02E 759 3,662,884 79 76,993 13,286
Daegu 35.53N, 128.37E 885 2,480,578 5.5 35,509 7,270
(Source: !’ Korea National Statistical Office, ? Ministry of Environment)
Table 2. Meteorological conditions for three major cites, SA4S 71X o} F552] AL dAgkx|¥gel BAL

1993 ~ 2000.
Ci Daily mean Annual total Daily mean
ty temperature (°C) precipitaion (mm) wind speed (m s™")
Seoul 13.01:0.62 14601423 22+0.18
Busan 15.14+0.59 1517499 3.8+0.13
Daegu 14.340.60 10424293 2.6+0.64
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Table 3. Summary of regression of trends from 1993 ~ 2000.
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Ozone
Annual mean 95%ile of the daily Number of days Annual mean NO; Vehicle motor fleet
City (ppb) max. 8-h con. (ppb) >8-h /60 ppb (ppb) (x 10%
Slope -1 Slope - Slope - Slope o Slope .
Sp)  ovr SD) T sp)  %r spy T Sp) ~ %r
+0.76%* +1.97* +3.71 -0.28 +86.6%*
4. . 11.4 —-0. .
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Busan 2.62) +5.4 ®.12) +7.5 24.41) +33.3 (3.55) +1.85 (116.9) +8.2
+0.54 +1.56* +2.67* +0.36 +42.6%*
D. 7.2 . 10. . .
e @) T gy T gy FIB (g5 O3
* Level of significance : P<<.05*  Year of data analyzed : 1994 ~ 2000
** Level of significance : P<.001
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Fig. 2. Trends in the annual average O; and NO; concentrations and the number of days exceeding 8—h 60 ppb, 1993

~2000.
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Fig. 3. Diurnal variations of O, concentrations during the ozone season and non-ozone season, 1993 ~ 2000.
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Fig. 6. Seasonal variations of annual average wind speed (WS), precipitation (P) and solar radiation (SR), 1993~ 2000.
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