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Abstract In this study, pollution episodes of PM, 5 observed between May 07 and June 07, 2019 at air monitoring stations
located around large-scale stationary sources in Chungcheongnam-do province were examined. Furthermore, local and
regional contributions of PM, 5 measured during the pollution episodes were evaluated using Community Multiscale Air
Quality (CMAQ) model. During the study period, two and three episodes were identified at stations around coal-fired power
plants and a petrochemical complex (episodes | and Il), and at stations around a steelworks and its downwind locations
(episodes |, Il, and Ill), respectively. Episode | occurred between May 15 and 17 was dominated by local pollution with very
stable air conditions, and similar to the episode |, episode Ill (June 02~06) was also associated with stagnant weather pattern
over the Korean Peninsula with some inflow of air pollutants from outside. On the contrary, episode Il occurred between May
23 and 25 at all stations was strongly associated with long-range transportation of air pollutants from northern regions of
China (e.g., Shanghai area). Average local and regional contributions of PM, 5 over 9 stations estimated using CMAQ model
were 60.6 and 39.4%, 25.7 and 74.3%, and 41.3 and 58.7% during episodes |, II, and lll, respectively. However, respective local
contribution of PM, 5 observed at the station around a steelworks increased to 67.6, 40.0, and 56.2%, suggesting setting up
effective reduction strategies of air pollutants such as SO,, NO,, and primary PM, 5 from the steelworks.

Key words: Chungcheongnam-do, Large-scale stationary sources, PM, 5, CMAQ model, Pollution episodes, Local and regional

contributions
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Fig. 1. Location of 11 air quality monitoring stations (blue circles) in Chungcheongnam-do province.
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Table 1. Information of 11 air pollution monitoring stations around large-scale stationary sources in Chungcheongnam-do

province.
Station Location addrerss Site latitude and longitude
A 14, Bunji-gil, Poji-ri, Iwon-myeon, Taean-gun, Chungcheong-namdo 36°52'11.0"N 126°16'49.8"E
B Guncheong 6-gil, Taean-eup, Taean-gun, Chungcheong-namdo 36°44'46.1"N 126°18'08.9"E
(around taean power plants)
C 123-20, Dokgot-ri, Daesan-eup, Seosan-si, Chungcheong-namdo 36°59'22.1”"N 126°23'04.0"E
(National Agricultural Cooperative Federation)
D 1942, Choongero, Daesan-eup, Seosan-si, Chungcheong-namdo 36°56'16.7"N 126°26'02.2"E
E Cityhall-ro 1, Dangjin-si, Chungcheong-namdo 36°53'23.7"N 126°38'44.9"E
F 342-27, Yugok-ro, Songsan-myeon, Dangjin-si, Chungcheong-namdo 36°58'36.1"N 126°42'59.1"E
(around Hyundai Steels Works)
G 142-16, Jungang-ro, Boryeong-si, Chungcheong-namdo 36°21'11.9"N 126°35'23.2"E
H Ulkyekeun-gil 396, Jukyemyun, Boryeong-si, Chungcheong-namdo 36°23'27.2"N 126°34'10.0"E
(around Boryeong power plants)
23-28, Injusandan-ro, Inju-myeon, Asan-si, Chungcheong-namdo 36°52'21.6"N 126°52'42.5"E
(around automotive parts industry)
J 1481, Seokgok-ri, Dunpo-myeon, Asan-si, Chungcheong-namdo 36°55'20.7"N 127°03'28.8"E
K 573-2, Mojong-dong, Asan-si, Chungcheong-namdo 36°46'57.8"N 127°00'52.6"E
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Table 2. WRF and CMAQ configurations used in this study.
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Table 3. A summary of criteria air pollutants concentrations during study period at 11 sites.

Station PM;o (ug/m3) PM, 5 (ug/m?) NO, (ppb) SO, (ppb) 05 (ppb)
A 38+22 20+ 14 8+4 4+2 44415
(1~135) (1~96) (3~31) (3~19) (15~95)
B 43+26 20£14 9+4 31 46+18
(1~167) 1~77) (2~32) (1~17) (10~102)
c 43425 21+14 1149 6+4 59+20
(1~158) 1~77) (3~74) (3~41) (14~125)
o 39+20 22+14 1347 6+2 60+23
(7~121) (1~85) (3~57) (4~21) (10~135)
. 50+28 29+20 1146 6+2 50+23
(2~158) (1~115) (2~38) (4~18) (6~120)
F 75+£42 39+23 14+£10 9+7 57+24
(9~284) (3~125) (2~50) (2~47) (14~138)
G 47427 26+18 9+4 4+1 57+22
(3~154) (1~110) (2~33) (3~9) (11~140)
38420 21413 943 6+1 56+26

H
(1~126) (1~83) (3~26) (4~10) (6~146)
| 64+31 35+24 1449 5+3 48+21
(12~246) (1~119) (1~86) (2~35) (4~134)
) 64435 41425 1347 4+2 49+22
(1~189) (2~130) (2~43) (2~16) (4~121)
K 53+30 27+20 1549 5+3 49+22
(1~159) (1~109) (1~46) (2~30) (7~117)

I ZF7F 1449 (1~86), 14£10 (2~50), 13£7 (3~57)
ppbOl ATt SO, Bt S F AHAA 947 (2~47)
ppbE 7F E3tow CeF D AHoA T o=
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Fig. 3. Temporal variation of PM;, concentration at monitoring sites around large point source.
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Fig. 11. Diurnal profiles of local and regional PM, 5 contributions by episodes at A, C, F, and H sites.
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