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Abstract Owing to the increasing interests and concerns regarding air pollution in public, air quality management and
policies at the central government level are being implemented. Chungcheongnam-do (ChungNam) has a number of large-
scale facilities such as power plants, steel mills, and industrial complexes. ChungNam is the second largest region in Korea
with the largest air pollutant emissions. In particular, the four cities located in the northwest of South ChungNam Province
(Cheonan, Asan, Seosan, and Dangjin) have various emission sources, making them major targets for air quality management.
In this study, the emission and concentration levels of air pollutants in the region were investigated, and the regional impact
of power plant emission reduction was analyzed. Clean air policy support system (CAPSS) and Tele-monitoring system (TMS)
data were used for the emission analysis, and the atmospheric environment annual report was used for the concentration
levels in this study. In the results, emissions from CAPSS showed increasing tendency from 2013 to 2016, and decreased in
2017, but that from TMS has shown decreasing tendency since 2015. The concentration of air pollutants such as PM,o, NO,,
and O3 in ChungNam slightly increased or showed similar level compared to the base year. The effect of emission reduction in
the power plant to the atmosphere was insignificant at less than 1 ug/m? in the whole of ChungNam. Hence, governmental
reduction effort for the emissions in a specific area such as ChungNam should be made for various fields and in various ways
including adjacent area from a mid- to long-term perspective rather than intensive emissions reduction to improve
atmospheric environment.

Key words: ChungNam, Northwest cities, Air Pollutants, Clean air policy support system (CAPSS), Tele-monitoring system
(TMS), Air quality monitoring station (AQMS)
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Table 1. Cumulative number of AQMS operated in ChungNam area.

Cumulative number of AQMS

Station Built year City
In ChungNam In 4 cities
Seonghwang-dong 1993 Cheonan-si 1 1
Dokgot-ri 1994 Seosan-si 2 2
Dongmun-dong 1996 Seosan-si 3 3
Baekseok-dong 2001 Cheonan-si 4 4
Mojong-dong 2006 Asan-si 5 5
Baebang-eup 2017 Asan-si 8 6
Songsan-myeon 2017 Dangjin-si 10 7
Seonggeo-eup 2018 Cheonan-si 18 8
Dogo-myeon 2018 Asan-si 20 9
Dunpo-myeon 2018 Asan-si 21 10
Inju-myeon 2018 Asan-si 22 1
Daesan-ri 2018 Seosan-si 23 12
Dangjin city hall 2018 Dangjin-si 25 13
Sinbang-dong 2019 Cheonan-si 30 14
Seongyeon-myeon 2019 Seosan-si 31 15
Total AQMS number (2021) 35 15
Table 2. Summary of scenario assumed in this study. 80%, 60%, 40% HASH 748t &4 0.5, 2.0, 4.0 m/s,
Items Unit Case study %‘ kfi H}X{Aoﬂ/ﬂ HHE 303 1 ] 14 lﬂiTZ]
Emission % 100, 80, 60, 40 Aof| YF= v Ao WHEE FAF(NW), A
W!nd speeq m/s 0.5,2.0,4.0 %_( ) o 1? swyoz 7]_ 3]_ CHEoH o:]:[L
Wind drection ° NW (135), W (180), SW (225) _ _
ofl A AT 7HEARYS UrER Aolth
], 2258 4] Al (B, ] B, Aol 2
RSk e sEdsolh AA4st Agsisit 3, Ay P 2
28] A Aoz gue] 9 A7 ol g ARt
A3} 3.1 S MEEXY A=Y 7|2F HiE5E

2 Aol E L] wiE
= FA A& Fol %}*46}‘213}. ﬂiﬂ%:l A=
CALMET (v6.334)-CALPUFF (v6.42) & AM&5141,
He 2o A A8V tmE S A9 T
AR (A A, FAE Hol HE Aot
AHLE QATII|AARE 82519

LB TEE BE ARl Lottt 7HYs
o] AlUg] 5 #A45klth Alve] = 20161 R
% CAPSSS| A=E 7|¥to = S o] ufjEeF
(67.9 g/sec)= 100% BIE= 5} (ME, 2019b), 100%,

SAFTE A

~

l"

I
= 371
g, 13714

i

CAPSS= 79| ti71234d s 2=
9 di7|g e AlgAe e VxAtwns &8
B3 lom, 139 CORINAIR HIE€ EFAAE
7122 U WiEd AAE st &8skl ot
(Choi et al., 2020). 1 2+= 2012 AF-F] =<1 2017
d7HA 9] 2tz E dider A= SHHEES] ti7]
L H=H HiET HekE vehd Zojtt ARV e d
E42 A AFAAY PM, Tt ZHIMHA] (particu-
late matter less than 2.5 um, PM, 5)7} SH-FHZ]
(total suspended particulate, TSP)o]| ESHE] o] AMA K]
A gerng FAAYA ol Adstal, A9

=71 stE|X| M 37 H M 45



B SRR ChEEAY B8 K20 U2 EAdlsE 9z ey |1865
6000000 T T T T T T 100
. CO
m NO,
5000000 |- [ SO, 1 I
. TSP i

4000000 -
60 |-
3000000

Ratio (%)

40}
2000000 -

Emission in Domestic (ton/year)

1000000 - 2r

2012 2013

2014 2015 2016 2017 2012

Year
(@) Domestic

700000

= CO
mm NO,
== SO,
TSP
[ VOCs
[ NH,

600000 [

500000 [

400000 -

300000

Ratio (%)

200000

Emission in ChungNam (ton/year)

100000 [

2012 2013

2014 2015 2016 2017

2012

Year

(b) ChungNam

2013

2013 2014 2015 2016 2017

Year

2014 2015 2016 2017

Year

Fig. 2. Emission trend of air pollutants at ChungNam and domestic.
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Fig. 5. Emission trend of air pollutants in ChungNam area using TMS data.
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Table 3. Influence analysis of PM,, in ChungNam by Change of emission reduction, wind speed, and wind direction.
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