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Abstract  This study aims to evaluate the need for an additional seasonal standard of ambient ozone in Korea’s national air
quality management policy, with the goal of controlling ozone concentrations and reducing human health risks. The current
yearly standard in Korea, defined as the 99th percentile of the maximum daily 8-hour ozone (MDA8O3) concentrations, was
analyzed and compared to the World Health Organization’s (WHO) new seasonal MDA8O3 guideline. To assess the feasibility of
implementing a new seasonal standard in Korea, we examined changes in ozone concentrations and nonattainment rates,
focusing on regions with high ozone levels such as the Seoul metropolitan area, Chungnam, Daegu, and Gyeongnam. The
analysis revealed that since the early 1990s, short-term MDA8O3 concentrations in Korea have consistently exceeded the WHO's
short-term MDA8O3 standard. Seasonal MDA8O3 concentrations also began to exceed the new WHO standard around the same
time. However, the current yearly standard is found to be more sensitive and stringent. Furthermore, the nonattainment rates for
both the yearly and seasonal standards are similar and do not significantly differ from the new WHO seasonal standard. This
suggests that the current yearly standard alone is adequate for tracking nonattainment and exceedance rates.
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1. =2 et al., 2020; Han et al., 2013). 181}, @22 7t A
7 W EAE AR HofE = dedEdR
AAZE &L 7] FoA AAASE (NOx= = €A Jct(Fleming et al., 2018; Silva et al., 2013).

NO +NO,) ¥ 395718132 (Volatile Organic W7 5 & FL7} 7|41 & Zifote] &7 &2 %
Compounds) 2] 33}et4] gh-gof oo =2 FAs= 752 B¢ 257 A 5 Al FFdF= 1
xRl 22} A 7] L FEAo|Th(US. EPA, 2020). A 4= 1O (Turner et al., 2016; Patz et al., 2005), &
oEL2 diFdoA GEIF FESE o] A Ak AE AR HAaAZ 4 SlZel F dEA o
Q1 OH A9 oz olojx|H, o]= 7|2 F  (Lee et al., 2023; Mills et al., 2018; Heagle, 1989).
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Fe)sto] th71d QS 8l 2okl QT (Kim et
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US. EPA, 2014). S22} S F o A% 19784 o]At
S5} 71F2 H 22 AASHo| S 1983 AHgo=2 @
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AR Elo] Qo AX=-g Zt 29| =7ellA
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Fig. 1. Classification and distribution of air pollution moni-
toring network in Korea (NIER, 2023).
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Table 1. Historical Changes of Ozone air quality standard of Korea and Ozone guideline of WHO.

Update of Average Level

Interim target (ppbv)

AQG time (ppbv) 1 2 o
1083 1h 100
(Korea) 1y 20
1987 1h 65~100 - -
(WHO) 8h 55~60 - -
1993 1h 100 The maximum of
(Korea) sh 60 day value
2000
(WHO) gh 00
(3\?33) 8h 50 80
2021 8h? 50 80 60 A high
(WHO) Peak season® 30 50 35 percentile

299" percentile: the excepted number of days per calendar year with maximum hourly average concentrations above the guideline is equal to 3 to 4 days.
bAverage of daily maximum 8h mean O, concentration in the six consecutive months with the highest 6 months running-average O, concentration
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Fig. 2. Annual variations in (a) daily mean of MDA80O3 and (b) seasonal mean of MDA8O3 in Korea. The blue and red horizontal
lines indicate the WHO and South Korean guideline values, respectively. The shaded areas in the plots represent the 1st and 3rd
quartile values for each year. The black line represents the mean values and shows a general increasing trend over time.
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Fig. 3. Spatial distribution of 99 percentile MDA8O3 concentrations in (a) 1990 and (b) 2020 in Korea.
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