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A Study on Regional Pollution Characteristics and Management
Policy in Chungcheongnam-do: Focusing on Concentration and
Emission Analysis

= 5 o = SF={1 A 22 53 5S4 2] 5
3, Z23, 2y, =227, USEY, ZHSY, MU, U3 Y- HAl 20251 124 62
2T 2 [ = =
FHATY AN FEAATA, VY @E e B @A AT S e 1o
o diet bR ek, st v AR A ] EA sk, e T
g 2127} 5)%_ AU T RASIAATLL 542 A E Received 6 January 2025
’ Revised 16 January 2025
Accepted 17 January 2025
Kyucheol Hwang, Eunhee Jang, Chang Hyeok Kim", Sujin Noh?, *Corresponding author
Dongho Kim?, Jeongho Kim®, In-Chul Shin?, Jong Bum Kim* Tel: +|82k7(8)41—630—3921
E-mail : kib0810@cni.re.kr
Seohaean Research Institute, Chungnam Institute, Hongseong, Republic of Korea :

UClimate & Air Quality Research Department, National Institute of Environmental Research,

Incheon, Republic of Korea

YDepartment of Health & Safety, Daelim University, Anyang, Republic of Korea

3Department of Integrated Particulate Matter Management, Kangwon Nataional University, Chuncheon, Republic of Korea
YOpen Space, Seoul, Republic of Korea

%) Chungcheongnam-do Institute of Health & Environmental Research, Hongseong, Republic of Korea

Abstract Environmental pollution management in Korea began with the enactment of the Framework Act on
Environmental Policy in 1991. To manage air quality, national emissions inventories and pollutant concentration measurements
have been conducted to set objectives and evaluate improvement efforts. Chungcheongnam-do, the focus of this study, is
classified as part of the central region under the Air Quality Control Act and is managed by the Geum River Basin Environmental
Office. However, uniform policies applied across the five provinces in the central region often fail to account for regional
characteristics. This study analyzes air pollutant emissions and concentration data from 15 cities in Chungcheongnam-do to
identify priority sectors and substances for management. Based on major emission sources and pollutants, the regions are
categorized into four types: Energy-Industrial, Agricultural, Rural-Urban mixed, and Urban-Rural mixed. The diverse emission
sources, environmental conditions, and topographical variations across these regions indicate that uniform policies may not
effectively mitigate air pollution. To address this, the study proposes tailored regional policies that reflect the emission
characteristics and major sources specific to each locality in Chungcheongnam-do. This approach underscores the importance of
region-specific strategies for efficient air quality management and offers valuable insights for optimizing future environmental
policies.

Key words: Region-specific air quality management, Environmental policy, Chungcheongnam-do, Clean Air Policy Support
System (CAPSS), Air Quality Monitoring Station (AQMS)
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Fig. 1. Trends in air pollutant emissions in Chungcheongnam-do (2016~2021).
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Fig. 2. Emission contribution of each region (2021): (a) by sectors, (b) by pollutants.
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Table 1. Annual average and standard deviation concentrations of environmental standard pollutants by region (2018~2022),

with shaded areas indicating above-average levels.

Unit: ppm Unit: ug/m®

Region
co 0O, NO, SO, PM;o PM, 5
Boryeong 0.443+0.051 0.037 £0.004 0.010+0.000 0.004 £0.000 383 212
Seosan 0.480+0.089 0.037 £0.003 0.014£0.002 0.004+£0.001 373 19+2
Dangjin 0.515+0.064 0.033+0.004 0.014+0.001 0.005+0.001 48+5 25+4
Taean 0.456 +£0.044 0.034+£0.004 0.010+0.001 0.003 +0.000 374 17+2
Yesan 0.408 +£0.057 0.033+0.003 0.012+0.002 0.004+0.001 39+4 23+3
Hongseong 0.408 £0.055 0.033£0.005 0.012£0.001 0.003 £0.000 38+3 23+3
Cheongyang 0.392+0.036 0.033+£0.002 0.008 £0.001 0.003+£0.000 353 22+3
Buyeo 0.477 £0.058 0.031+0.003 0.012+0.002 0.003+£0.000 386 213
Gongju 0.344+£0.042 0.032+0.002 0.010£0.001 0.003 +£0.000 363 22+2
Seocheon 0.438+0.046 0.037 £0.003 0.010+0.000 0.003 £0.000 363 193
Nonsan 0.476 £0.050 0.031+0.003 0.014+0.002 0.003 £0.000 39+3 201
Cheonan 0.489+0.069 0.030+0.003 0.020+0.003 0.003 +0.000 42+4 24+2
Asan 0.403+0.033 0.030+0.003 0.015+0.001 0.004 +0.000 46+ 4 26+3
Gyeryong 0.460+0.033 0.032+£0.003 0.014+0.001 0.003 £0.000 35+2 182
Geumsan 0.368 £0.048 0.030+£0.003 0.012+0.001 0.003+£0.000 363 212
Average 0.437 £0.046 0.033+£0.003 0.012£0.001 0.004 +£0.000 39+3 21+2
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Fig. 4. Spatial distribution of normalized air pollutant emissions by region (2021).
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Fig. 5. Spatial distribution of normalized air pollutant concentration by region (2022).
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I Qloy giRE T2o] 2L 3370 B Aol A 42 Al Q)9 A 370
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SeHAN A d ol HiEEHE Aoz A dz A5kt
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Table 2. Region-specific priority management items for air quality improvement.

Region Emission Concentration
Classification

Name Characteristic Main sources Main pollutants ~ Main pollutants
Boryeong CP',DP? LS? Energy-industrial combustion, Non-road mobile CO, NH;, BC 03, PM, 5
Seosan CP,PC* DP,AC°  Production process, Manufacturing combustion VOCs, SOx, NOx O3, NO, Energy-Industrial
Dangjin CP,DP, AC, LS Production process, Energy-industrial combustion NOx, CO,PM;,  PM;o type
Taean cpP Energy-industrial combustion, Biological combustion CO, NOx, NH3 O3, PM;y
Yesan AL, AC, LS Biological combustion, Agriculture, Fugitive dust NH;, BC, CO PM,5, PM;q, O3
Hongseong  DP, LS Agriculture, Biological combustion, Fugitive dust NHs, BC, CO O3, PMy5 Agricultural
Cheongyang Biological combustion, Agriculture, Fugitive dust CO, NH3, BC PM;s, PMyq type
Buyeo AC Biological combustion, Agriculture, Fugitive dust BC, NH;, CO NO,, PM, 5
Gongju DP Road mobile, Biological combustion, Agriculture BC, NH;, CO PM,s, PM;q
Seocheon Biological combustion, Fugitive dust, Non-road mobile  CO, BC, NH3 03, NO, E::;?;:;S;:
Nonsan DP, AC, LS Fugitive dust, Road mobile, Agriculture NH3, BC, CO NO,, PM;q
Cheonan DP, LS Organic solvent, Road mobile, Agriculture BC, NH;, CO NO,, PM, 5
Asan DP, AC Organic solvent, Road mobile, Fugitive dust BC, CO, VOCs PM,5, PM;o,NO,  Urban-rural
Gyeryong Road mobile, Organic solvent, Fugitive dust PM;o, NO, mixing type
Geumsan Biological combustion, Road mobile, Fugitive dust BC, CO PM, 5, NO,

'CP: coal-fired power plant, 2DP: densely populated area (>100,000 people), LS: livestock (>200,000 animals), *PC: petrochemical complex, >AC: agriculture
(>15,000 ha)
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