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Particulate Matter (PM) in the atmosphere has serious impacts on human health and the global environmental
systems. To reduce anthropogenic PM emissions is of importance to protect public health. In this study, the vari-
ation of concentrations in PM, 5, NO,, and O; of Honam region over the past 6 years (2016-2021) was inves-

tigated. A statistical approach (i.e.,

hierarchical cluster analysis) was performed to present their spatial

relationships. As a result, the high concentration of PM, s in Tksan-si was found in sources of primary pollutants
emitted from industrial complexes and ammonia from large-scale livestock complexes. The high concentration
periods of PM, 5 with lower concentrations of NO, and O; can be seasonal and secondary PM product con-
tributions. In addition, the concentration of O; in Buan-gun and Wanju-gun with lower PM levels can be the effect
of emission of volatile organic compounds (VOCy) from sources. It is necessary to strengthen management for
reducing emissions by sources and to establish a policy to control precursors of the atmospheric contaminants.
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Fig. 1. Locations of air pollution monitoring station in
Honam Region.
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Table 1. Name of air monitoring station in Honam Region

Region Sites
Gwangju Oseon-dong, Seoseok-dong, Geonguk-dong, Duam-dong, Nongseong-dong, Unam-dong", Chipyeong-dong"
Gwangyang-si(Gwangyang-eup,Jung-dong Jinsang-myeo, Taein-dong), Naju-si, Damyang-gun, Mokpo-si(Buheung-
Jeollanam-do  dong,Yongdang-dong), Suncheon-si(Yeonhyang-dong,Jangcheon-dong,Hodu-ri), Yeosu-si(Deokchung-dong,
Seogang-dong, Yeocheon-dong, Wollae-dong), Yeongam-gun, Jangseong-gun
Gochang-gun, Gunsan-si(Gaejeong-dong, Soryong-dong,Sinpung-dong), Gimje-si, Namwon-si, Buan-gun,
Jeollabuk-do ~ Wanju-gun, Iksan-si(Mohyeon-dong, Palbong-dong), Jeonju-si(Samcheon-dong, Palbok-dong), Jeongeup-si
(Sintaein-eup, Yeonji-don), Jinan-gun

Y Road Sampling Stations
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Table 2. Numbers of PM, s advisories and warning in the Honam region

Type National Honam Gwangju  Jeollanam-do Jeollabuk-do
L 1) 39 6 2 1 3
Advisories
2) 90 7 2 2 3
2016 D
Warning - - - - -
2)
L 1) 42 22 12 10
Advisories -
2) 128 13 7 6
2017
. 1) 1 0
Warning - - -
2) 1 0
L. 1) 70 86 15 12 59
Advisories
2) 315 137 7 5 125
2018
. 1) 1 0
Warning - - -
2) 1 0
L. 1) 77 82 18 9 55
Advisories
2) 590 228 8 8 212
2019
. 1) 10 14 2 2 10
Warning
2) 52 27 1 1 25
L 1) 51 52 5 5 42
Advisories
2) 196 94 3 2 89
2020 D
Warning - - - - -
2)

1) Number of days
2) Number of times



%8 24
G ek, ZrlEA Foln WS TP
5& Eisle], Y Al 7 IAFsSE4 PM, 5 AR

HEFEEI}t 75 pg/m® oV 2MZF A&, AR W Ee
PM, 5 AIZFEEEE7F 150 pg/m?® ol 2417k A& A] W
BHEh A= Z2eAA] T SEATE 20164 39
oA 2019 7742 oF 20l L 35= 2016 9071l
A 2019 590402 ¢F 6.68 A= S718ITE TP
A= 20164 6ollA 20199 82U = 13,701, 2=
3= 20164 7904 20199 2710 11.M) B5a}
o] =t HerH)h E9ht) 53], HEe] WA= 2016
W 37004 2019 55702 1834, w37 20163
3494 20193 212722 7074 F=3ck. AHEe] A
732 A B AFA0E AAEY s d7|edE
A TR /AR dsdo] F5ol met olof mE tiF] B
Ho] g 3sjr}.

3.2. Y 2EFo|d WY g

LEARAE 71 EAY A= 7] .Hel
ARyl ZASI A=Y, 1EE 0F w=EE -
e 4 F FoktoAl 2F T
52 ¢E 2 9ElE HAsRP] 25 EYEAS

ARE A7V 9F Ht Fol wet Folu, K,
AR 3HAZ Urofxit), LEFHE A7 B
0.12ppm °)’ddw RS Yk

A 9FFo|H W31 (Table 3y= 20163 241719]
A1 2019 4987402 oF 28l A= FTIom s
20163 2374914 20193 99ACF 430 F=3Ich A
5o] 739 20164 18904 327102 1.8, e 7
S 23490 6470z 2.88) Z7HEIAT) TR @

T FE 3712 ololl An WU U 57} 3K

gt
T O=F i% 7é‘

Sl me

2 3

H
Moo

o o

Table 3. Numbers of Ozone advisories in the Honam region
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Type National Honam Gwangju Jeollanam-do Jeollabuk-do

1 55 17 17

2016 2) 241 23 i 23 i
1) 59 14 14

2017 2) 276 16 i 16 i
1) 66 28 18 10

2018 2) 489 44 i 26 18

2019 1) 60 41 1 29 11
2) 498 99 3 64 32
1 46 24 1 19

2020 2) 293 38 1 32 5

1) Number of days
2) Number of times
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Fig 2. Seasonal and regional PM, 5 concentrations in Honam region.
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Table 4. Overall concentrations of PM, s, NO,, and O; during the entire periods and high concentration periods

Gwangju Jeollanam-do Jeollabuk-do

Time of day PM, NO, O3 PM, NO, 0O; PM, NO, O,
(tg/m®  (ppb) (ppb)  (ug/m®  (ppb) (ppb)  (wg/m®  (ppb) (ppb)

03 1) 23.4 18.4 25.0 18.9 11.9 27.6 25.7 12.7 27.1
2) 57.7 30.6 222 554 19.5 28.2 60.8 19.4 25.3

3.6 1) 22.9 14.8 23.1 18.6 10.4 25.5 25.1 11.3 24.2
2) 57.1 24.8 20.2 53.5 16.3 26.9 58.9 16.7 22.5

6.9 1) 22.9 21.4 16.6 18.2 14.5 21.2 24.7 14.6 20.0
2) 56.8 31.8 13.3 51.8 21.8 21.2 57.3 20.1 17.8

9-12 1) 25.1 23.2 233 19.6 154 27.7 26.7 14.9 28.9
2) 61.8 354 19.0 55.7 24.9 25.3 61.0 21.7 24.8

19-15 1) 22.1 16.3 38.9 18.6 11.5 40.0 235 10.3 441
2) 56.7 24.2 40.0 523 16.8 42.4 56.7 14.7 46.3
15-18 1) 19.3 16.1 422 17.8 11.4 42.8 21.2 10.5 474
2) 47.7 21.6 46.6 49.3 16.3 47.6 50.2 14.2 52.3
1821 1) 20.5 22.3 33.9 18.4 14.4 36.9 22.6 14.8 39.7
2) 51.2 31.6 36.1 52.0 21.3 40.3 53.2 21.1 41.8
2104 1) 232 23.0 27.3 19.0 14.2 30.6 25.5 15.2 31.2
2) 56.4 33.7 27.7 56.6 21.2 33.6 59.0 21.7 31.3

1) entire periods
2) high concentration periods
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