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Abstract Korea’s Ambient Air Quality Standard (KAAQS) was initially established in 1978, for sulfur dioxide (SO,). Since
then, KAAQS has undergone seven revisions. As of 2018, criteria air pollutants have expanded to include seven more species:
NO,, CO, O3, PM;y, PM, 5, Pb, and Benzene. After the Korean government formulated comprehensive short- and long-term air
quality standards, and subsequently established a comprehensive air quality monitoring network in 1993. From 2007
onwards, KAAQS has functioned as an administrative goal, counting diverse considerations like current air quality status with
non-attainment areas, incorporation of human health risks, and effectiveness of regulatory enforcement. To attain the
standards and enhance national air quality, the Korean government has implemented a range of policies. These encompass
emission standards for industries and automobiles, fuel usage regulations, emission charges for air pollutants, designations of
special measures areas for air pollution, regulation of total emission quantity, and more. These initiatives led to significant
reductions in atmospheric SO,, CO, TSP, PM;,, and Pb from the 1980s to the 1990s. Furthermore, enhanced vehicle emission
controls contributed to notable improvements in NOx, PM;,, and benzene levels since 2000. However, challenges remain in
reducing levels of PM,s and Os. For further advancements in Korea’s air quality, additional measures are crucial: i) The
accumulation of up-to-date scientific evidence directly relevant to human health, ii) Regular evaluations of the effectiveness
of various regulatory policies, iii) Establishing a systematic framework for periodic revision and assessment of KAAQS.

Key words: Ambient air quality standard, Historical changes of air quality standard, Criteria air pollutants, Regulatory policy
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Table 1. Historical change of air quality standards of Korea.
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0.03/annual  0.02/annual 0.02/annual
0.05/annual
SO, (ppm) — — 0.14/24-hr ~ 0.05/24-hr — — 0.05/24-hr
0.15/24-hr
0.25/1-hr 0.15/1-hr 0.15/1-hr
ol ) 8/1-month 9/8-hr 9/8-hr
m — — — —
PP 20/8-hr 25/1-hr 25/1-hr
0.05/annual 0.03/annual 0.03/annual
0.05/annual  0.05/annual
NO, (ppm) 0.08/24-hr - 0.06/24-hr - 0.06/24-hr
0.15/1-hr 0.15/24-hr
0.15/1-hr 0.1/1-hr 0.1/1-hr
TSP 150/annual  150/annual  150/annual
300/24-hr 300/24-hr 300/24-hr
3 80/annual  70/annual  50/annual 50/annual
M (ug/m>)  PMyq —
150/24-hr 150/24-hr 100/24-hr 100/24-hr
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PM, 5
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m — — — —
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Pb (pg/m3) 1.5/3-month — 0.5/annual — — 0.5/annual
HCs ( ) 3/annual 3/annual
s (ppm
PP 10/1-hr 10/1-hr
Benzene (ug/m3) 5/annual — 5/annual
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Table 2. History of air quality management policy in South Korea.

19605~1980s 1990s After 2000s
Year Contents Year Contents Year Contents
1963 Registration of air pollution prevention act 1990 Pr(‘)lmotesi to Korea ministry of environment 2001 Comprehensive short- and
as“Cheo long-term VOCs management plan
1977 Registration of natural environment 1990 Categorizing environment conservation law 2002 SMA air quality improvement special plan
conservation act (Clean Air Conservation Act) a yimp P P
1978 Establishing NIER 1990 1st Mld—term comprehen_swe plan for 2003 3rd Mld—term comprehenvswe plan for
environmental conservation environmental conservation
. . . Permissible emission levels Special act on the improvement of
1979  Implementation of air quality standard (SO,) 1991 (according to implementation rules) 2003 air quality in SMA
1980 Establishment of 5orea environment 1993 2nd phase of regulation on solid fuels 2004 Promoting zero- and low-emission vehicles
administration as “Cheong (22 cities and counties)
1981  Regulation on the sulfur content in petroleum 1993 gnd phase of regulation on the sulfur content 2005 Establishment of the metropolitan air quality
in petroleum management office
Implementation of air quality standards L . . Comprehensive national environmental plan/
1983 (CO, NO,, Os, TSP, HCs) 1993  Full revision of air quality standards 2005 SMA air quality improvement master plan
1983 Implementation of emission charge system 1994 Further promotll?n 9f Korea ministry of 2006 1st implementation of air quality improvement
environment as “Bu plan (2006~2015)
1983 Extensions of district heating 1995 Ozone warning system (Seoul) and 2007 Cap-and-trade system against
(southern SMA) designation of air quality control areas the air pollutants in the SMA
Regulation on solid fuels Introduction of basic charge for ] . .
1985 (SMA and eight large cities) 1997 emission charge system 2012  Introduction of PM, s air quality standards
1986 Designation of special measures areas 1997 Designation of the air quality control area 2016 2nd implementation of air quality
(Ulsan, Onsan, Mipo) (SMA) improvement plan (2016~2025)
1987 Establishing fugitive dust source facility 1997 NOx emissions regulations for 2016  Special measures on fine dust
management standards motor vehicles (SMA)
1987 !nstallatlon of_catalyt|c converters on new or 1998 NOx emissions regu_latlops for 2017 Comprehensive plan on fine dust management
imported vehicles motor vehicles (Nationwide)
Online air quality monitoring system 2nd mid-term comprehensive plan for Special act for the reduction and management
1987 1999 . . 2019
(SMA, Ulsan, Onsan) environmental conservation of fine dust
1987 Promoting low-emission and 1999 Mandatory TMS installation 2020 Comprehensive management plan on
unleaded gasoline vehicles (category 1~3 factory) the fine dust
1988 Long-term comprehensive plan for 2023 3rd implementation of air quality improvement
national environment (1987~2001) Plan (2023~2032)
1988 Use of clean fuels

(LNG and LPG Boiler larger than 0.5 ton in Seoul)

ci8

o
i
0z

bi

P
ojor

o



o] It} 2006 d0ll= 5Th FHA| H FFT 2=
oiFo = 10 ©910 iz d AR <Aliak o
127370 SdAE> o] AAE=H, & Eltﬂ*o}%
2l PM;, NOx, BHESHE (SOx), VOCs 2] A2
A, AFEAE T oPd dido] R E A Al
ek Azt Hi7 123704 SAAE Al A, 5o
A&} FoFuke tiate & 2001 HiH] PM,,, NOX,
SOx, VOCs9] vllE=Fo] 22} 28%, 34%, 15%, 24% A}
= A9 BHyjon tiy]|d E2Rs AAS 67

219 (A, B, FAL diT, &4 3 T PM 2 2
7N A1 (A, 35, NOy= 471 A1 (F4F, oA, 2
T, Dol 24st= e =EFTH(ME, 2015).
200797 20100l 212t £ d OV QGEH £
A 194, 29 A7 AAE O] & SA9] T
A g st S0 weE|s SfiE Qlh 201297 E
PM, 5= QI3+ 237 isliol] thet 9247t S7ete] what
PM, 50l gt ti7]ebd7]Eo] 28571 A&kl
2013\ o] % BIAHA] FLe7t AR ¢l w2 #

\l

[o

¢

Fo2 fAPORN FH et A&EA BHE
e, AR § TARA BEo2

-5
2016\ <mAHZR] e SO>S Y TSk

o, o]l 20179 9ol = B ARk <mlAHA]
el S 2 TSkl ot o] =2 W&
< a9 di7|e] ARies QIet Fe] Ao &
thel NOxoll iRt v &g Aol e o]et FAl
off <Azt 718704 FdAE> o Frdol o
2t 5= <At g71gaM4 —50‘7419J>E =5

2517 20169 EE A|PstaAct A2S gl 2|9

2 stz ol AfME 7] F s 2d= u]Aﬂ
H2] (PM, € PM, )¢ 0,2 Higlon, PM 4 NOZ,
VOCs9] Hl&%F Te], HAPs 22 9] 98z #el=
8 W= siglet 11 Ak PM,,0| A= A% lon
Tl 22 AE BEE 20180 27124 2018 &
42 95.9%) 531tk LU = PM, 50 98T F
zo] S 720 Fete 5] RS 246
FPor, 0,9 A%+ F== 201549 27 ppboflA]
2021 32 ppbE 715t wet RS GAlsHA] 2

_m

F

=U t71E8d7|E H t7|2F = HM0t e aby| 813

Al % 7*9}% Aill‘%‘%*%Ol U}EdEl‘zit}
ME, 2019a). 2019L40ﬂb Mol 2] 217 2 el
r& Algste] mAER] o] BAE 7)
020 ]‘— 7| 2] @9 o] th7|g 74
W o] AlRgE o] Hi7| e A= s= A
o A 15kT) 20239 SHAHL AT o]
u% IE iohﬂ— q17]_(p_0=1‘:'11_4 BH?—E 9,]—1:!1
s ol E 1, 203287k4] 9] =] df7]g

GAE AL 9 dir|edEd WiEd AdE

Q TAR M= <AI33t 7]

Mo rob [ ort
qn o
i1 Mk

L EE

o ox

Ro :r‘:,‘ lw“ r‘l 3?2—1_5, FJ
XN,

2

ol

=
2

3.1 A HiE
F 3] vEhd Hhe} o] 19639 FelgA
7] e HiES-87]ES Ao oU BA] HY
FTHU RE EohA] ¢ B Al
o2 Agrlo] AHAR] MiEAHEE 7= 0184
QJE} 19789 SHARAY A o] F H|Z24 vjEAIA
AlE3stete] Agdotal A7 e FE5Hof et 24
Q1 7} AJATE SHH(ME, 2000). H7] 2 H=4 H
Z£5]87]1%2 1991¥ 5 H 4d D92 SAE 587
& AASHALE 20001 o= HiES]-87]=2] AAH
9] 7]HhS T35, 20115 E A4 A4
A L Bkl AR E = 717HS dre{ste] HiE6]-87]
T AP IAE Algstginh =W AFE7 vlE 6187
F 738k 19964, 20014, 20079, 20104, 2015 5
o] 2} o] Rl AT 20205 = 73t A
A v = 618710l A-85 2Tt (Lho, 2020).
20050 = o“‘ﬁ‘rﬂl”ﬂr ershasof| tigt v &8
7150l Azo] A=Al 2007'A RIAHZ], o]4kst
A SO AR 59 =7t 71847159 A3t
oF Hgo] SteA4te] 5 Hohitedol digt t7]ed
el oA 9 19914d 7@ AR A &
ZFFAE QY viEAE O] AR Fasdo] A7

&7

EE

JZi T

=]
H
A

v

OH MN‘

ﬂl

Y

ur ru&

—_

5

J. Korean Soc. Atmos. Environ., Vol. 39, No. 5, October 2023, pp.807-829



oy
ox
B
2
i
0
M
o
R

A
it
S
Ofo
30
jiin}
oy
0x
o
=}
oY
ofo

Table 3. Historical changes of the air pollutants emission standard of Korea. It summarizes Enforcement Regulations in Air

Quality Conservation Act of Korea.

Air pollutants 19719  1983.8.1 1991.2.2~ 1995.1.1~ 1999.1.1~  2005.1.1~  2010.1.1~  2015.1.1~  2020.1.1~

SOx (ppm) 43,000 1,800 300~1,950 150~1,950 120~650 30~700 30~540 10~540 10~250
CO (ppm) 3,000 400 350~700 350~700 350~700 50~300 50~200 50~300 50~300
NOx (ppm) 250 250 200~1,400 200~1,400  200~950 50~350 50~600 15~530 10~250
NH; (ppm) 600 250 100~200 70~200 50~100 50~100 20~ 50 20~50 12~30
THC (ppm) - - - - - 40~200 40~200 40~200 40~200
Benzene (ppm) - 200 50 50 50 30 20 10 6
TSP (mg/Sm3) - 200~800 30~300 20~200 15~150 15~100 10~70 10~70 5~50
Pb (mg/Sm?) - 30 20 20 10 0.2~5 0.2~10 0.2~2 0.15~1.5

1,200 (4) ppm
Plants using Ilquld fuels l
(< 500MW) ! :
| i Plants using gas fuels (Plants using |
1,650 (6) ppm l ' waste gases in co-generation system) |
Plants using ! 5;8(2'(69)%?;? ! ! i 300 (6) ppm
solid fuels : ; ! To 12/12/2014
(Anthracite) H l I 240 (6) ppm !
| I 210 (6) ppm___ To 12/13/2014 200 (6) ppm
! (> 400MW) - I I  To 1211312014
180 (6) ppm Form 1/1/2015 % x 1o
0150 () pom | I : ,
]
h150 6 m 180 m 140 (6
1150 (6) ppm | )pp l (4) ppm Plants using moqa<esl '— To 12/31/2014
(> 50MW) : I
I | i
“ Plants using liquid fuels 1T ——
1q0 (4)ppm l l 120 (4) ppm ;
{ From 1/1/2015
100 (6) ppm I To 6/30/1996 100 (6)ppm :
{ Plants using .
:solid fuels h
: (Anthracite) ‘i 80 (6) ppm
H ! To 12/31/2014 60 (6)ppm
i . Pe—— | T0 6/30/1996
35(15) ppm b 50 (6) ppm 50 (6) ppm
; gas fuels b "
(Intemal cgmbusllon 1 From 1/1/2015 : Erom 14/2020
engine for power) \ I 35 (6) ppm :
To 112I1 3/2014 I Plants usln%lbq?adg;‘;l;rg 100MW) I From 1/1/2020
: H i
1 To 6/60/1996 1
i 25 (15) ppm I
i From 7/1/1996 I
| 20 (15) ppm
1 el To 121312014
] 20 (15) ppm E
! Erom 13045 D05 | From 1/1/2015
i rom 1/1/2015 10 (15
i 5 : i ' A—L From 1/1/2020
1995 1999 2005 2010 2015 2020 2024.12.31

Fig. 1. Historical changes of SOx on the air pollutant emission standards for power plants. The emission limit () refers to the
standard oxygen concentration. (percentage of O,) The black line is plants using liquid fuels (<500MW), the red line is plants
using solid fuels, the blue line is petcoke plant, the yellow and the purple line is plants using gas fuels and the green line is plants

using biogases respectively.
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Table 4. Changes of the standard for sulfur containing oil (ME, 2007, 2000).

Number of implementation regions

Regulatory limits of heavy oil

Regulatory limits of diesel

Year (sulfur contents) (sulfur contents)
1.6% 1.0% 0.5% 0.3% 0.4% 0.1%

1981 Only Seoul Only Seoul

1982 8 8

1988 27 27

1992 34 34

1993 18 20 38

1994 17 21 38

1995 19 22 41

1996 42 63

1997 37 24 Nationwide
Nationwide

1999 except 0.5% 56 Nationwide
limits region

2009 101 21 43

2010 63 44 58

2012 104 61
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Table 5. Historical changes of exhaust gas emission standard for gasoline vehicles (sedan).

Air pollutants 1991.2.2 1998.1.1 2000.1.1 2002.7.1 2006.1.1 2009.1.1 2013.1.1 2016.1.1
CO (g/km) 2.11 2.11 2.11 2.11 1.06 1.06 1.06 1.06
NOx (g/km) 0.62 0.40 0.25 0.12 0.031 0.031 0.031 -
Exhaust gas (g/km) 0.25 0.25 0.16 0.047 0.025 0.025 0.025 0.025
THC  Blow-by gas (g/driving) 0 0 0 0 0 0 0 0
Evaporation gas (g/test) 2 2 2 1 1 2 1.2 1.2
HCHO (g/km) - - 0.005 0.005 0.005 0.005 0.005 0.005
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Table 6. Historical changes exhaust gas emission standard for diesel vehicles (middle and large scale vehicles). The unit for NOx
emission standard was ppm in 1991 and 1993, and it has been changed to g/kWH since 1996.

Air pollutants 1991.2.2 1993.1.1 1996.1.1 1998.1.1 2000.1.1 2001.1.1 2002.7.1 2006.1.1 2009.9.1 2014.1.1 2017.10.1
CO (g/kWH) 980ppm 980ppm 4.9 49 3.0 3.0 2.1 1.50 1.50 1.50 1.50
IDI*  450ppm 350 ppm
NO kWH 11.0 6.0 6.0 6.0 5.0 35 20 0.40 0.40
XGKWH) s g50ppm 750 ppm
HCs (g/kWH) 670ppm 670 ppm 1.2 1.2 1.0 1.0 0.66 0.46 0.46 0.13 0.13
PM (g/kWH) - - 0.9 0.25 0.2 0.2 0.1 0.02 0.02 0.01 0.01
Smoke (%) 50 40 35 25 20 20 15 10 15 - -
Particle number _ _ _ _ _ _ _ _ 1 1
(#/kWH) 8x10 8x10
NH; (opm) - - - - - - - - - 10 10

*IDI: Indirect Injection mode
**DI: Direct Injection mode
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Fig. 2. Historical changes of NOx (a) and PM (b) on the air pollutant emission standard from exhaust gas of diesel vehicles.
The solid line, long-dashed line, and short-dashed line represent the standards for small, middle, large scale vehicles respec-
tively. The values in the boxes show some standards for each pollutants and vehicles.
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Fig. 4. Spatial distribution of SO,, NO,, O3, CO and PM,, concentrations of Korea at the years of 2007, 2014 and 2021(NIER,
2022,2015, 2008).

80,9 7920070l S E BHe} o5, FeF AlE HolAut 5] U2 Fhg K= o A
§20077H A&H o= HHA] A
2 XS UEeH, 2021 oll=
o8 W2 T ZEE YEL Ath NO,9l 4%, 0,9 ek & A9o] Hr} F7I%t g el
WA = B4 A o] vl vEeks & 4 9l

ZokT Qlglont,

H

H1
i
<
o
s
>
)
5
—{Oll
N3
=
N
s
)
[\e]
(=]
~
M
=2
rr
)
H
12
e}
ZOL_I‘
o
=2
o
!
o

SR QU QYO A A ol§ 7} 1

99102 PREEh co9 B9 200780l WEAT 5.1 tIIEHIIE 2N B

2 FHoE TEE Busle] gglont A AT AT 23W7e] BF WE ZYholAe] O]9
of AH 1 57k Aachs FAS ST 4 Ak F DHBS RASH 23 B 7 gk oIl
PM, TANE BAZA FRAGe] Hs) AFA DHES G154 dmel gt A o] e,

o3

Fo] IR 2-g3t Aoz wrE) 1 elof Fib
WEAC] PM,, k= 2007300 thH] Aok 5

HE

o}

o)A L FEE eI glom, ol Batel @ $vIFo] AR Eel wet D go] Wskstug ol
EH_—_
=

g I
>
[
rel
2
1o
Ru)
N
&
ol
N
N
A
N
MN
o
ftl
g
ox,
Il
i

J. Korean Soc. Atmos. Environ., Vol. 39, No. 5, October 2023, pp.807-829



822 B 0|1&Y, S, 754, 874, 48, 0128,

2451310, 200749 71 E NO,, PM,, 2 20181 7H
4 PM2594 AL N A 7)oz BAsH 743:,]43 =]
715kt 20004 ©]F SO,2F NO, ¥ PM,,&] E4HE
o] A 74435 A2 2001 FAE TAA T W0
WA gl ohE A2 WeHETH(NIER, 2020).

$S0,2F CO9 7-¢ At 231 FoF tiE 100%°]l
7W7he BAAES LR NO, o A+t 71, 244
7+ 715, 1AIZE 7129] 739+ 2001 22} 58.8%,
48.1%, 50.4% 2 ARF 0] DA S-S LA T
2L G gEo] ST ke FAIEA, 7HE 22 20219

ol ZHZ} 100%, 97.3%, 99.2% = 57F5HATE. PM, 2]
AGHF 71FS 20079 A A9 grjgAr|Ee R
g4 AR5 s, 2001 RE 2006 7HA]

70~84.9% = =3t A5 FAIE ER ™, vl A oF
St ATE Helok 2y @4 dir1e@ e E
71{“—°§ g5t o, PM, 0 A8 71

E2 2001 F= 25.8% 2 W 25 LER oH,
GAEC] AAF F7Fote] 202100l A S A A
98.5% 5 GAohe ¥t AIE vERch M9
24X 7120 AR A o2 e GAES UE
Ykt 20200 224 199] JFO 2 96.5%2]
l-_O DP/K-]E o %E}LHZ]U} o]_'_ 29. G%E ] 14-0]—
Atk 0,7 PM, 59 71 GAES 71edE9] &
7HE f2 @Fo= Qo) ohE B FAET
SHH 4] W& 0 &2 UK

O_u ox ol

5.2 Ci7|2td7|Z 0|2y X|g9e| =&017
O9 5= W71e871E 2 A9 E3il+4E
44 2= UER Zojtt Zf Aol 2 A=
=9 H7eg71Ee 206k A5 ST A9
AFE =EUTE ZolL HFH S o] A
2 sl Zp Al =91 B kEHER
sttt A=A 02 PM, o7 NO,2| 24413 71,
at 7] HisiARE e H o] 9] 7] e
of tigt @& AGE #ol7h ZA YA
ot 55] 2F3 PM,si= 719 B A SFolA o
71 TESHA Roke oz UET

EQE SAA O FRUSEQIT 5A ArE &85
O (KOSIS, 2022), 7148 S == IOF'HO}
9] 2018 712 A AA7E &

6. HAR 71Z BB A% ¥¥ A

6.1 52l Z7i2| 7I& AH AL
W52 19802 914 BIAEE BEpe
7122 RO R FEoRAl Qlrt 199497 1A 7
201 HIE FAE DILR okl D)
(Yoon, 2018). 1995 ¢fl= EPAS] AFZ A2 7]
JliO]-OE] L A (source) T Aol SHeHA
ofsf| AA = wlshE = 17k A, A T &
A (receptor) F4 9] A2 o] HH It o]et &
o], n]=9] 273 Tl A= Sl B7H(risk assess-
ment)2} 5114 ] (risk management)2] 271 FA|
7F 712 S EEehH, ool Al @AIE 71A dizlg
A7|& zoto] ZAE L) WA, 7|E Edlolu AHA]
28e o-gsto] Hii skekado] Ao mAl= ¢
=S AT o), Sl Bt AWE 2edh=
177 29t Adshal Aol A 7ol |

é:u:sl"JD_.L

Aot AEZL AYPLch |t o s FA 35 Fol
Zeto] ozt AlIA] A oJsjEAR 5 352 Al
7 4E T 3957 P EAUS P ATES 7
% zQto] 249 Clean Air Acto]] 2} US EPA
L utAel tj7] @ G&& (PM, O;, NO,, SO,, Pb &

coyell B Hst Au 9 7|Eg sl AEs)
a1 Q)TH(Ha, 2014). W72 71E9] Zd4e Hlsh
A AAAQ AR AAE ST, TFAG 59
4, di7129 AA71E, BA8 R 7TE Al AR 5
& 2AA =EE U7 3l

WHOIA = H7] SolA HE7Hset &2 tist
o] WHO e} 7=l olsf AAE 71&e] ot
L X590 o AEZ M Tl Q)AL selsit) o]&
SAYAF71 R EFRAAE ol-85

o
ey SR ekl b S ek dav)

Sy |2tEsts|x] J 39 2 Ml 5



678-£08°dd €207 1900120 'S "ON ‘6€ '[OA “UOIIAUT 'SOW)Y D0 ULDIOY|

Table 7. Attainment percentages of air quality standards of Korea in the past 23 years.

Attainment percentages of air quality standards (%)

Air pollutant
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Annual 100 100 993 100 994 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
so, 24hr 100 100 985 986 982 988 100 995 995 996 100 100 100 100 100 100 100 100 100 100 100 100 100
1-hr 100 100 993 993 988 982 99 99 991 996 996 996 99.1 988 988 992 992 988 992 997 100 99.8 100
Annual 588 632 60 637 699 693 687 686 709 715 728 789 74 719 769 823 858 916 945 100 100
NO,0)  24-hr 481 543 53 533 672 70 634 65 635 63 682 73 661 672 718 827 819 79 907 962 973
1-hr 504 625 576 619 767 795 622 704 704 749 791 838 700 77 792 896 965 937 973 986 992
Annual 100 100 100 100 100 100 100 100
NO,® 24hr 919 951 863 943 939 941 974 985
1hr 978 972 954 100 982 100 995 99.5
8-hr 353 375 538 678 47 412 448 49 28 26 10 221 209 97 47 55 62 19 19 37 11 39 06
0; 1-hr 566 493 735 792 714 571 706 815 599 574 487 481 598 619 35 375 508 268 242 229 12 411 408
8-hr 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
co 1-hr 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
o Annual 258 188 305 201 295 221 235 323 402 481 556 768 626 612 656 716 802 959 945 100 985
PMio™  4nr 17 0 107 83 85 35 19 14 26 34 17 385 79 16 107 104 26 183 271 965 296
, Annual 965 972 70 586 823 805 87.9 849
PMio™ o4hr 482 394 227 08 547 55 619 353
Annual 0 0 0 0 19 171 243
PM, 5"
25 24-hr o 0o o0 0o 0 33 71
Annual 60 40.1  53.1
PM 3)
257 24-hr 4 11 86

pased on the standard of present year (2023)
@based on the standard before 2007's revision
®)based on the standard before 2018's revision
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Fig. 5. Spatial distribution of exposed population by air quality standards in Korea.
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Table 8. Air pollutant-exposed population of the cities and counties in Korea. The numbers (%) in the parenthesis are the rate
of population exposed by the pollutants. The criteria for exposure were assumed by the air quality standards of Korea (2023).

NO, (0.06 ppm 05(0.06 ppm PM, 5 (15ug/m?3
Cities and 24-hr standard) 8-hr standard) annual standard)
counties
2008 2013 2018 2008 2013 2018 2018
seoul 10,200,827 9,774,718 5,960,248 10,200,827 10,143,645 9,765,623 9,765,623
(100%) (96%) (61%) (100%) (100%) (100%) (100%)
Busan 400,516 425,536 0 3,254,115 3,235,865 3,441,453 3,441,453
(11%) (12%) (0%) (91%) (92%) (100%) (100%)
Deaqu 769,062 166,062 0 2,492,724 2,501,588 2,461,769 2,461,769
9 31%) (7%) (0%) (100%) (100%) (100%) (100%)
incheon 2,625,309 2,630,180 1,890,935 2,692,696 2,879,782 2,954,642 2,954,642
(98%) (91%) (64%) (100%) (100%) (100%) (100%)
Gwanais 0 0 0 1,117,817 1,472,910 1,459,336 1,459,336
9 (0%) (0%) (0%) (79%) (100%) (100%) (100%)
Deaicon 0 498,917 0 1,480,895 1,532,811 1,489,936 1,489,936
) (0%) (33%) (0%) (100%) (100%) (100%) (100%)
Ulsan 0 0 0 1,112,407 1,156,480 1,155,623 1,155,623
(0%) (0%) (0%) (100%) (100%) (100%) (100%)
Seion 0 0 0 B 122,153 314,126 314,126
jong (0%) (0%) (0%) (100%) (100%) (100%)
Gveonaai 5,348,267 6,141,917 5,888,604 11,057,487 12,234,630 13,077,153 13,077,153
yeongg (47%) (50%) (45%) (98%) (100%) (100%) (100%)
Ganawon 0 0 0 1,508,575 1,542,263 1,284,415 1,543,052
9 (0%) (0%) (0%) (100%) (100%) (83%) (100%)
Chuna-buk 0 137,204 0 1,519,587 1,572,732 1,599,252 1,599,252
9 (0%) (9%) (0%) (100%) (100%) (100%) (100%)
Chuna-nam 0 0 0 2,018,537 2,047,631 2,126,282 2,082,551
9 (0%) (0%) (0%) (100%) (100%) (100%) (98%)
Jeon-buk 0 0 0 1,732,930 1,872,965 1,784,402 1,836,832
(0%) (0%) (0%) (93%) (100%) (97%) (100%)
Jeon-nam 0 0 0 1,919,000 1,907,172 1,691,765 1,882,970
(0%) (0%) (0%) (100%) (100%) (90%) (100%)
Kveond-buk 0 0 0 2,673,931 2,699,440 2,676,831 2,676,832
yeong (0%) (0%) (0%) (100%) (100%) (100%) (100%)
Kveona-nam 0 0 0 3,225,255 3,333,820 3,373,988 3,373,988
yeong (0%) (0%) (0%) (100%) (100%) (100%) (100%)
el 0 0 0 560,618 593,806 667,191 667,191
) (0%) (0%) (0%) (100%) (100%) (100%) (100%)
Nationwide 19,343,981 19,774534 13,739,787 48,567,401 50,849,693 51,323,787 51,782,328
(39%) (39%) 27%) (98%) (99%) (99%) (100%)

F& A%t wHOS] thy] 5 et W HPetd WHOOANE B vl Y34 2 (average relative
=49] 9o B2t Ak vl EPASE FAFSHAIRE  risk model)S E§F AR -2 1A Ahmof 91Zhet
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