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Proposal for a Long-term Operation Strategy for Air Quality
Monitoring Station in Chungcheongnam-do Based on Analysis of
Domestic and International Air Pollutant Trends
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Abstract In Korea, while primary pollutants have generally declined, fine particulate matter (PM,s) and ozone (Os) remain
persistent challenges, underscoring the need for a strategic realignment of monitoring priorities. However, past practice has
tended to maintain broad coverage of legacy pollutants such as SO, and CO, even where consistently below the national
standards and the marginal policy value of continued universal monitoring is limited. This study analyzes Chungcheongnam-do
(Chungnam) integrating national and provincial emission inventories with long-term ambient observations and international
benchmarks to evaluate network operation options. In Chungnam, annual PM, 5 concentrations have consistently exceeded the
national standard since monitoring began, and O3 has shown a pronounced upward trend. By contrast, SO, and CO
concentrations remain far below their standards, reflecting effective combustion controls and sulfur management. Given the
current concentration levels, detection limits of routine instruments, and the costs of procurement and maintenance, we assess
the limited marginal utility of continuing SO, and CO measurements at all urban air quality monitoring station (AQMS) sites. We
therefore suggest reallocating capital and operating budgets from low-utility SO, and CO monitoring to enhanced
photochemical monitoring. These actions will increase the cost effectiveness and policy relevance of the AQMS network while
maintaining representativeness for priority pollutants. Although the analysis centers on Chungnam, the framework and
recommendations are transferable to other regions planning medium- to long-term AQMS strategies in the future.
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Fig. 1. Spatial distribution of AQMS installed in Chungnam.
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Table 1. Air quality standards of major countries worldwide.
Pollutants WHO EU US.A Japan Korea Chungnam
Reference WHO EU U.S.EPA MOE of MOE Chungnam
(2021) (2020) (2024) Japan (1997) (2023) (2025)
9 ug/m?
Annual 5ug/m? 25 ug/m3 < 15 pg/m? 15 pg/m3 20 ug/m?
PM 15> pg/m
25
Daily 15 pg/m? 355 ug/m? 35ug/m? 35 ug/m3 40 pg/m?
Annual 15 ug/m? 40 pg/m3 50 ug/m3 40 pg/m?3
PMo Daily 45ug/m?3 50 ug/m? 15075 ug/m? 100 pg/m? 100 pg/m? 80 ug/m>
1hr 200 ug/m?
3
Peak season (6?? ouség;
[oR 100 pg/m?3 120 ug/m? ps
8 hr (50 ppb) (60 ppb) 70" ppb 60 ppb 60 ppb
1hr 60 ppb 100 ppb 100 ppb
10 ug/m? 40 pg/m3 ps
Annual (5 ppb) (21 ppb) 53" ppb 30 ppb 20 ppb
) 25ug/m?
NO Dail 40~60 ppb 60 ppb 40 ppb
2 aily (13 ppb) pp! pp pp!
200 pg/m? 200 pg/m? o
1hr (105 ppb) (105 ppb) 100" ppb 100 ppb 80 ppb
Annual 20 ppb 10 ppb
. 40 ug/m3 125 ug/m?
50, Daily (15 ppb) (47 ppb) 40 ppb 50 ppb 30ppb
350 ug/m?3 P
1hr (132 ppb) 75" ppb 100 ppb 150 ppb 100 ppb
. 4mg/m?
Dail 10
o (3 ppm) Ppm
10mg/m? 10 mg/m3 b
co 8 hr (9 ppm) (9 ppm) 9" ppm 20ppm 9ppm 5ppm
35mg/m? P
1hr (30 ppm) 5" ppm 25 ppm 10 ppm
Pb Annual 0.5 ug/m3 0.5 ug/m? 0.15%° ug/m 0.5pug/m? 0.3 pg/m3
Benzene Annual 5ug/m?3 3ug/m? 5ug/m?3 3ug/m3
% P: Primary standards provide public health protection, including protecting the health of "sensitive" populations such as asthmatics, children, and the
elderly.
% S: Secondary standards provide public welfare protection, including protection against decreased visibility and damage to animals, crops, vegetation,
and buildings.
( ):The number in parentheses is the value converted from W/V units to V/V units based on standard ambient conditions (21°C, 1 atm)
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Fig. 2. Emission trends of major air pollutants across 27
European countries.
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Fig. 4. Emission trends of major air pollutants in Domestic (a) and Chungnam (b)
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Table 2. Maintenance costs of SO, and CO equipment.

(unit: 1,000 won)

50, co
Company
Price QA/QC Accessory Price QA/QC Accessory
A 23,500 668 300 24,000 668 300
B 668 13,500 668 996
c* 24,700 668 21,000 668
D 19,250 668 1,800 668
E 13,570 668 570 668
3¢ Inclusion of annual consumables costs
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