FAA2A C124He) 2023-04

SEEHR9| V|RE=E HIET
DB 1=

SYEE Malotr|2

2023. 08

e

ChungNam institute






Fde] opleged e

DB 7=

2023. 08






L Contents =

L L e i
EEXA] iil
= == T v
1ZF GITLTIQ  wremserssssrsssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssseses )
O 1B = L == 2
2. O THIER e 3
273 T 7] 733 R| QI A] AEL(CAPSS) ceererserssssssssssssasaseasascsssssssssssssssnnsens 5
1. CAPSSE] AOJQ} E-Z ettt 5
2 HIEY BEEA L HIET APDHI s 6
3. uH%Eﬁ x}EQJ ‘c'S:lEH ............................................................................................ 8
4. Ver5 1:11 Ver.6 HH ku]jy_ .......................................................................... 11
38 SREE R Al - ZY HIETE RIZE oo 17
1. A5 Z2HIT O] plEEF HEL S20| e, 17
2. Az H =ut Al « O] HIEEF HEl Z0] v 20
3. Al - AH 7] QUEZ] HIE EA] crrsnseeienssnsesssssssnsessssens 24
47 QD 7] QQEZE FE] TPH coerverrssssssssensissssssissssssssissssssssssssssessssssiosses 29
1. 7| B E0F AR BB ELAD ettt ssssenes 29
D AR Y| OF terrresssssssssssssssssssssssssssss s s 30

FETITLE]  cursveessrssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssassssssssssssssssenss 36



39
- 40
41
42
. 43
44

—_—— — T — —

45

—_—

46
47
48

—_—

49
50
51

52

53

OF terrrrsnnnsunnnnniisiesnisnisnesnisnssnnsssnssnssesnes



or



E

iv

LA}

] R ELE || cereeeeerseeessrnesssssessssnessssnessssssssssnsssens

[25 1] |7

T O] X] FLLS wevrereremrnnsnnsnnsnninnsnnnnnnninsnnnnene

=
=]

[T3 2] =7} AR RS BEATE

[Z= 3] CAPSS Hf

10

Ec} x],_g_

=1

13
. 14

[Z2 4] CAPSS 7§4
[Z2] 5] CAPSS 7H

[Z2] 6] 201670208 71%] M=Zo] HE/QAE

[2= 7] 201670208 7k<] A
[T 8] 2016~ 020 7}A]
[O= 9] &9 #A

[2% 10] 1570 A]

- 18

20

RJAO] QIR] eerrrerreerrrsrsnsssrasnsaeses

=
=

Ll

Rl o

=i
P

22

23

[Z5 11] 1570 A]

25
30
32

. 29 u

[Z2] 12] CAPSS 7|1& = W A]

[T 14] 71 e2=2 i

= st

E

=
=5






=

=

Q=]
—1

8

H
LI
Aol A
o A
ClEsy

3

0
2=
e}
&y

XO'”:]
Pl
A= Zoh

1
1

simp/le]

71

= %
[

}

}71 Al

°©

°©

2 28

°

=
ol AH8

Ver. 5 Aol Al Ver. 6

Q.

ALKS)

& 1A(20164-2019%1) oY

A

E]11 A}k CAPSS
Ao g o]oix

, BRI EfQE Atolol= A= 3uh

2 oE A

O]oo

=

2020 129 CAPSS 4

AlMRZ SR ol mal =7Hr AR
7

1

-

1

Al el =]

o

’

=a)
o] v

=

)

=

¥

)
2%

tol ti71E #ele 7|E
=%

onf

ol
A
=
=

°

=35}
}1
2] uH

]

=
.

3

ARA

19930, 20208 =Y

tol 71

olof & AFolA=

3

AlAHEI(Clean Air Policy Support System, CAPSS)2 = ¢
[e)

A AR} 2-31d

o QlEf olEA HF

°©

]

=71 Al X] 7 EATE] of A

o
.
1A

-

of mal 2020 =i

<o| 7|

Al
A

|.
]
A

=

pas

2l

7} 199914 2 E]

t 71742 7
o, 7 xelolq AlgH

AE 7L 7))
7] wjEol
oS A Al
B )

T

=]

——

__O_l
T
oF

a7 ol20ix|

= = O

Shgt



Ay S | 3

T glo} Amjolo] o5t PMys A40] BAIET Qinh /1Y BelE SAsiAl
£ =gAgl wiEdel e HABAT Aol BEY WEAYL HH o)
7Ech AW WA Belol olzigos WIS 449 Aohd Ao 2
of BelthHo] FHET Yo AFAol thet A AZlED U s
L ZZARA) BEREol met ol iXANE, EAE, - B48oR PR
Eln, ool tiE ARE MESAS TN REY Mo MYV B
F 2o} wnEQ M G3E g 4+ rk

N
g N
-4
o
12

e

e re
o
ox
S
H

o
i
X
ol
ol
N
d
_QE.,

7 AR B BAIE A AFEHD =
eiich ARE vAHR e AEY Ax

o HiEH EFAALL LS 20158 FE SRR
, A X8 Al 7P ZHA ZAFEQ] 202070 A Axol EESIIE} O
AR FBAE A A= 2020 AEE AT 2016 FE] 2019 xt5of o
3 71 Ver. 5014 =84 Ver. 69 REE Zo| AAlst Qlrt. olo &
Aol A 7129 Ver. 5014 Ver. 622 AEupgolA A=21 S-S tido
2 HIERHE BA45II ol FHEE H 1571 A2 wMEEAS uotst

I X}F ket

o N
fo
112}
=
o
ol
N
11
Ll

1)

ofr

Hl
oot
n
2
re
>,
o

"

= 52 ome 2



M=

A

I FRARHR QA A CAPSS)
CAPSSO| 7\-|o|9+ EZ—I

HIZH EFAA L BiE2 A8y
Hi&2 2120| Bl

Ver.5 2! Ver.6 HiZZF H|w

I




A2 CH7 YR -AILZ(CAPSS) | 5

M3

LH7 | AHK | IA | AE(CAPSS)

4
1. CAPSSO| Xo|9} =X

71 AR HA R AB(clean air policy support system, CAPSS)2 tf7]&t
A, ANMTR(M71 LB ER S 2 BlEF RAH 2 THlA™HR] A8
dalo] st S, A1 7R(F7 AR ZEAE L] ] 2 29

) &
6} H71g8deE ol A= diZled=2 diEd R HuET A8
o,

i
L=

XE oy,

O

71878
U HES Haa 2

.

I:I_\.L

ol

[EF 1] CAPSS HIES& AHd A HE&E

HY L&
sSANYM|2Y H17x sHe 57| EiE
7| S 2 MY H18x oi7] g+ A x| 2d o] x|H
7|2 2 MY H22x 7| 2ges S2nH
7| g2 MY H11x 7|2z e Eemigel 28

ol Meix Mz 2 2ol
ot S H17E

— T

CAPSS+ Hi7]| ¥ =4 HHé%Eoﬂ ﬁ746P
)

pud ()
Aog otu on, F719] Ul/‘ﬂ‘jdxl e A Y

= 5
AE 3 59 7128582 250 U}



6 |33LTO O7I9YBY B2 DB 75

£

2. HIEH ERMA 2 HIET P88

CAPSSS] &9 EFAAE= EUS CORINAIR HIEY EHAAQ SNAP 97
1

20178 o] SCC HiEH B/ olux4d d4, vl4t
A%

A, AxY A4, A4, xS R , F718&A AHE, EROlE
He, RIERolEdY, HI7IEAE, APAY, 5H F 11528 &/ ot

gom, 2017\ o]F ulkhHx|el BEA A4rt FrlEN F 13522 ERE
o] BiERS APFstn et et BjAMHR|Q} EA A4 &L 20154
A BlE A ZEAA vlEE T Qe CAPSSOlA AMSEl&=
HlEATE S A77|TolA] 7Est iEA+E 4 H8stn, =] n7ie
HH%A] = EU2S] CORINAIR SNAP 97, n]=* EPA AP-42 52 ZHESIH A&

201782 OIE 5CC =¥ 2% 20174 0IF SCC =¥ 2=

g ™
1 BT HA T X S
2 Hidy M 2) Hidg M
3 HEH HA 3 HEHHA
4 HAEE 4 duzE
5 MUXSS 2 HE 5 MHX=s 2 HE
B RISHAE B QIZH A=
7 T20SLEH 7 ER0|SeEA
8 HE=0lS2Ed 8 HIT20|S2B3
g HII=HA g HNI=H
10 IHeEA 10 IIHeER
1 =9 1 =Y
@ Hiuoy)
@ H=EMoL
p B

[Z3 1] ti71eEEd wiEd tHER AA



A2 CH7 YR -AILZ(CAPSS) | 7

1378 2ol tiet &% AgRlE & 20 HEPRIE.

"0 od
H =
=T 2
— oAl MYeiAE @, Aojutel ARdA 5 oA

71t 2 oA E Yikstd Mekshs MdolM H =
& d = HEEE 729 E

L4 X| Ak o
Aurd e RIAA, K{ChEAA AREMAIM, DHIE
S

mlI

=

TIEAlA, 2IZEUMA[dO] off X &t

112
|'O
k>
on
o
=
0'!—

—

ot 2 0f 4 - |t s He 33 A B SUEE AN d
2433 %2 &A42 UE 52 BHOR s HERAL
slarRieis B F dissE 0r|2Yed Wage AN
- AR W BTIIE MM, FAHE AN, S-S
MM S 3l BBoz 2R
- HzYeaE AzY EAMe] dzds Bd = o
Mzelelz &5 U7|2Yed Ways AYse WaY 2R
- ALAlM, BHZ, JIEH S 34 ROz 2RE
- MABEe AES MtE SHoN Hass gyl
AU2H HEYS MHE
gz - ARHBLS, MENZY, YIS, RIIsAE,
MzQ, R7ISHENE MxY, SM-BIXEY, A

=
73, g@ifot 48], 7|t MxY 5 10 @Eoz £
s
oix%% 2 Mye slURe 2=oz st U4y
ste ti7ledes Bage AmE
HRAL 2 HRael EsPIRloM SESEHHa =g
S)ol M e uel BiE, FRA0M SRE O S
z0l ZyE0, ¥RL BN, 45 ¥ NRL, TR
4 5 3 #20z BRY
- R7I8H Atg8e 80f ALBSZ ols WMEFE VOCs
& A
SIAM, MYAIN, MEAY, Tl 8718 AR S
pi g2oz 2Rg
- E20lEoHHUS T2 ASAS Fdoz ol siEH

E |:H7|9_O=I‘:'XI HH*E.I:Q ALX SH

0
o]
o

=

771 &M ALE

O== Z2o= dom
- AXZEE mHof wEf XTI R =e AE oj7td =2
TR0|E2g ¥ E2 FE5td, LT ANSAte 49 i FHE B
o 3R S HE=HFS FIIE HESI M
- SEX, HAl, 2R, A 3tEA, £, RV, 0l&
A S 8% edFoz ZFE
- HER0|S2Ya 2 XNsAL 2ol WAHZ|zs TEe 3
HER0| 52X TR, &3, %%17|74I,;7d/‘e”é“ﬂl 50| v &s5t= of
Z1E=2 wiEEE e
- TALE FH|, HE, dE EF, sHIIA, dMEH S




8 | SY¥HES tV|2¥=2 S DB =

6 g20= Ere
—HoIExElE HolSHel YHo wet LystE ]2
AN vEYS MY

H 7| =xz2| i o - _
- HZ7|E 2zt J1et HZl= HM2|(oHE, EH[=t, Hiol2
Tt M S) § ) BEo=2 ERE
- SYU2 HEAME & JIFe ERE Q% 2ot HiE
E3 2t ALK S
o - o=2 oo

- HZALE S4X| =
— J|E} Huee odixoz AlAM

4O = =2

et i =22 "HItskA]|
t2Lotofl oo A gt

0"|IO
0
|0
g
o
M4o
2
10
I——'—
=
M
oM
rMo 1o
UO

AKX ST ol
J)Et e A e o
- &) EFAMA=E 22F77X= 78 CORINAIR SNAP

97 =FMAE w=xe, MY SFo HE MEF A
He etz 8&2 A4z M3sks F=3of wat
TSt U2
- S=F 0= 2dzkt si=iX|of ofet HfEHE =
o &y
- H| &R
ArEE = ool
| LHE K] 5= HAZ Folstn, AMdS AL, LHX], 3t & of
o, sHgs, FiEs, d4ml|s MEE2z s

i

5t

= 2 RUS=Z 2ot XNSA MLk HX|Qf
_I

4=, = — = =
d=4dAx &= 2222 =iy, iy &l 4 «
MExAl RZE HETZ AIS3ID US
= xl2E

¢
3. W= XI=Q HEN

ARE iEE AR mMd BEF 7R AEEAE Foolxlo] dRE
Elm(https//www.air.go kr/), 7+ G4 HIstl ARE HeRE T 7
th WiEF Age AT9E 4450 wizHa 2loem, 2023 7IE 1999
MRE 202045 WEDZIR AgElel TAST ek WET B 98 A
S5 = xagE &850 AP olou:], ZAFE AHo A=yl A

o O = O i} AA— e i O = O -1 0,
A5E Aol tie AES AH WEET 3l7) R AWH ASARE
3748 HEO) 1AL T Uk WEY AW QUSYL TSPE TSI



A22 CHY |24 YA|ARI(CAPSS) | 9

0
=
L
ae)
=
wn
@)
>
Z.
@)
>
<
o
(@)
n
Z.
2
(®)
o
og]
(@)
ol
opy
O
=,
odt
I
o
2
o2

O
= —
0 Rom, A APgRIHoA AT BEE g LHEEEE HlES 7

Al =
ARZ AFota et £ FAHQA 84S 8l Ae&E 7S 177 B
A} vittE o g AFsta vtk I3 32 F7inAR X7 2AE of A
PE = e AFZE HER Aojr} AFOTRE AL, AT, HIEYE HE
F, BER ARRE FEEHM, o] & dgof i tEF AEFE LE T
HGER 7ol il A MiEFS kg HZE ATstn Ut S¥EAY 3
A8 e Algte] x&EE e FH F7HR] AEE ] slo] FEES AFsil
Rqon, = ZY XA Al FEHY 7| ZA|RA 7R BERote] BEE A
=5t el HlEY BERE 9A AT 137] HEFE 7E02 SEFYL &
BER2 BF5lo] AlFstn 9lom, daxdol} 22/H|E2 o]l edde] 7
A oA dFo st AEE Zol AFsia ot I FEE F71 0lA
HRGEAE Fdo|X]oA Q& 4= glon, HQof wa} Alo]E oA &
ogt Fie|nzlo] wiet BEFste] BRE QASIAL ddg cprtol E8%
T UEE x|t ek
G Zomprusice S =Y

HHERIISRI=E vocs) | 2Z2LI0HNHY

SILISIELA (c0) 22 1= B

sE=m=n I 22558 =
sugey) N 576 E
mzze s E
ooy [ 20053 €.
zxpe [l s230E
meani Esssie
=paol) [ 7ascE
MEEEnH [ 2405 =
2= I 7220 £
EE  EERGES
susc I 25000 £
sad= [ 455 =
s I 27.503 &
srds [ .15 E
=dss I 350 £
Y wuvs I 29550 &

azeznus 77538

Hit: Jj 3.3se =

[2™ 2] =7} ARG EAE FHo)X] Ba



10 | 3¥E=9 tV|2¥=2 Bi=T DB

I

2020 ¥YP HEY
. " 20203 BHE (kg/yn)

AE Az HEAGES HEASER HEULEF SEOER H22ER © NOX sox TP PM-10 oM-25 voc N3 8¢
AESEA R HMY Es 42 BBIIBAE 1235(223) NG NG 9015 6791 67 201 201 201 1207 302 i
MESEA =27 BN @2 YU A IBVBAE 7I& % ZR(005%) 1 4 1 0 o [ [ 0 0
MESEA =7 B @2 YU A IIVBAE 7Ie % ZR(0001%) 3887 15,549 58 110 101 64 194 622 6
MESEA =7 BN @2 YA IIVBAE 7IEt I HUSR 1276 4504 26 10 9 9 64 204 1
MESEA 27 HIME @2 YU A IITNBAE 2Ig PG =@ 1370 13103 60 a2 42 42 361 78 16
MESEA 27 HIME B2 YU A IIVBAE 7|8 PG b 18 173 1 1 1 1 5 1
MESEA 27 B B2 YU A IBVBAE 7|8 NG NG 24,406 141,005 381 14 14 114 6,864 1945
MESEA 27 BN @2 YU A IIVBAE ZtA3ERE NG NG 362954 270308
MESEA 27 BIME @2 FHBAE 218 fag UBREY 12909 2337 4129 241 184 9% 16 0 2
MESEA 23 LlSa-R-E FHBAE 2Ig L AUER 98 351 2 8 7 7 5 16 1
MESEA 27 BIME @2 FHBAE 218 PG =@ 4 4 0 1 1 1 1 0 1
MESEA 27 Bl 82 FHBAE 2Ig LPG R 0 3 0 o o 0 0 0 0
AEEEA 2R LEEE-E FABNE 7Igt NG NG 37387 216145 584 1753 1753 1753 10515 2079 73
A z=23 AZY gn 7Iet I NG NG 0 1 0 0 0 0 0 0 0
A 23 AZY ga 7Iet BAEE AZY NG NG 8 2 0 0 0 0 1 0 0
A 27 AZg ez 21 CRABAZYEAAZ A NG NG 45 124 0 0 0 0 6 2 0
A 27 REY @2 718 BAYR X 2ORE AZY NG NG 168 464 1 0 0 0 23 6 o

z23 AZY @& 7IEt THEME % Ag AZY NG NG 7 19 0 0 0 0 1 0 0
27 REY @2 718 % X URAE AZACR A NG NG 2 5 0 0 o 0 0 0 0
=23 HEY @2 7IEt EE 50| X FOAE AEY NG NG 4 12 0 0 0 0 1 0 0
237 HEQ @2 71 BT, U4 U 7IS0H SHY NG NG 7 48 0 0 o 0 2 1 0
23 AZg e 71 ATE A ANNE HEY NG NG H 15 0 0 o 0 1 o o
F23 LES-R-EN 7IEr 19 o EAAY HE REY NG NG 3 9 0 0 0 0 0 0 0
23 HEY G2 7IEt HF4FENE AZY NG NG 4 n 0 0 0 0 1 0 0
=37 HEQ @2 71 A% 344 NG NG 1 3 0 0 o 0 4 0 0
=37 HEQ @2 7| ZUBSNE AZYCIA L 7+ NG NG 23 62 0 0 0 0 3 1 0
237 HEQ @2 71 716 714 X BH REY NG NG 4 12 0 0 0 0 1 o o
=37 HEQ @2 71 ZRE Y ARSIV HEY NG NG 0 0 0 0 0 0 o o 0
=37 HEQ @2 71 16 BI71A R HIIHBYR NG NG 10 2 0 0 o 0 1 o 0
=37 HEQ @2 71 HARE, TY, 8T A SUTY NG NG 1 3 0 0 o 0 o 0 o
B2 HEZ @2 71 Q= ¥, B L NA A2 NG NG n 2 0 0 0 0 2 0 0
=37 HEY @2 71 REX Y EAYY HEY NG NG 0 1 0 0 0 0 0 0 0
=37 HEZ @2 71 7R A IEHE AEY PG 19 m 0 0 0 0 3 1 0
MESEA 27 REY @2 718 7t3 A 7IERE AEY PG 4 22 0 0 0 0 1 [ 0
MESEA 27 REY @2 718 7t? A 7IEHE AEY NG 133 366 1 o o 0 18 5 [
MESEA 2T OUXS A HT 3R 35 FRAFRA ED) 5184

[Z2 3] CAPSS HiESE 28



1"
Sl
T

85}
J

Jl

3]
s

_OA

=

=

A AEI(CAPSS) |

-

A A)
tod A &]5}

o
[l

o

<)

o
A

HHA 717
FRAAl o] 7R
1

1} EFA]

—

o
9]

=

]

A2 ch71-242
7H 4

A

AP

=

=

il
%e

e)

=

o
o] B¢ Ver. 6

o]
AR

1=

A

2}

A
A

i

ol 20233 20208 % Hj

|

=
=

| -
1

CAPSS2]

1

fol AlAlst

)= 2020 =}

5]

1—
-

]

AH
=
AR

[eL]

2 7harre

=
=

‘201 HY

.

ol
4

S

o
_x_._._._

12
o

-

) thek ofME x| (PM) bf

X

A
T

X ItAAR ALE ASAE ek B EA

00
P

s
K

I

Zofl

L3 (Euro6d-TEMP) 7|

cH &

ARt

@

5t

ARE7 F

—

RN Z71 Hi7]

4. Ver.5 8l Ver.6 Hi=&F H|u
o]7(201672019'd) A8 ¢ ver 629 A+HAEE

2] CAPSSE
mEm 2020 HiE

) -

o AAl

IH




00
0fo KM O_EQNLI
- | - __Oﬂ__lﬁ._Ll‘.r_
Rr| X MW X T o _ Aw“_wu of TS <
Ho%_/ " lr_z_éa%_ldlll‘m ._l_lﬂﬂw_.ﬁ,l_l ,._u/H‘LI.”_u_v.._‘I
_HAT 0 J.,LLIH ‘IyALI.LI.._._._/_Aﬁl ,W ALMM —n
wl = KT o 2o ° o g o A o N du © g L
10. —
Lo | 7 Ao o du <+ R B oo ®F G T & m X
Mo | = = oo KT T ny oK 1o ™ = X T o N0 7]
0| h X m X iR Wom o T Moy U
SN W W g e wRE =AU X W Mg 2R
L2 N = W 2 & E o X w . T
= oo KM < = H K x ) poa o n afh]
20wy N SHEXE Wt = W S
w| T U F ]_n_wle}_zqwﬁﬂﬂ1d xEo_EJuJ_J_m R
@Maﬂﬂ)&% ot}_;wv___m;_mg%ng% %JV7%%43
T4 F o 5y ® zo 1 jay 5 ORI mu_ W = W 2 S0 T S oy M B
=i e A.rMJ.J moo_lﬂ]}. AH__LOHEE o._zeA,_Zm_Aw = %
__g@%l_.xPA_AH mﬂ}d}ouzt,ﬂ = < o = N ~ o Kl
H_l_..__/oﬁ < o nwu__/u_/ 1r1_;A7OE,_l|Qy_ﬂmlg7o‘m\v_lA N ‘_H.uno_no—lx_Arﬁﬂl
T s Bwg wl m W B oo 50 o = =m0y e
@mwwupWﬂ 5 +w:f__om;§17rﬂh 2 I =
wuw_awyﬁi o ol o K N = o™ = o W W
" no ._M./o W o o = m_m 1__1_ o o :_1_ \-_M/.A :._._ ~ n__._.._ O“_o L J_l O_l N KL B
moop| K= W 2 2 E N ok oS3 T 2k o O 2 MR of N < 5] oF
x__oﬁ_mmouru_u_ HE 5 o o B oy 0 poRe o N oA R
am@qwmgm mawb_:__ﬂﬁﬁéﬂ%ﬁﬁ R - | S
MH\o._m._ur,_l.r_.W% o_HXEHH.ﬂ LU Ho ﬂmoa ,mﬂﬁﬂl‘mmﬂ
o0 | = ol A du | oo X e O_I — ,_uo_a: ~ _I_ w = >
|O_Mw o_H W A ol O~ H__l “% m_.—._.: &m m.ﬂ_m ~ ;nmo TO % ‘.% _l_,_l MO | .|_I./| :An_ - 1 M 010 A HT_ O
s I ﬁoAAWmL“/ 1eﬂ.wr%1rmlo,0ﬂo_es
s F Ko 0 o, X e ST x
< g OH - o — X I 8o - T
S 8l W g F @ﬂe#AUT_MMN_o_wmAﬂwmeAx,Wmwlu_%3
o= - | - o rv.Al O,I P ]_IA ) — O]T
RN, al o gA u%qﬁMMovo%meVaT@nd O 3 X T2
x| Ho <l 0ok T X 1 rd = " N T Z —, X
FIESE Rk Mo_.%_q___%A %qu_ﬂoo_/is} T o :
eol® ® D K| QRO oL B° }O_me%igﬁq
@ @ ® ® ut_/o_ax _I_mwp_mZﬁ_aba_e_l/ﬂﬂA%LOE_ﬂumEmm@
— m_.,__,_:_o@rLHEMMMJOL_LJ%.xTML%%dwCM@mn%E
o M 2o b Agﬁﬂm}ﬂoﬁa@w%g1o_e
¢4 o < = Ml B owow ST S MR I o %o
= < ~ __oxoﬂo%_nuuuu N - @H}E_ﬁ
e %4%0%&503.57 R E_Nrav}.e__.
— —_—
HE__Hif?%ﬂzgi_mmzE;ivmo;@
%%mﬁoda4¥¢ﬂﬂﬁﬁ%ﬁmgﬂ%%9@__
oo Eoﬂﬂmn__,_zmé%m_ﬂ%
™ ™



A2 CH7 YR -AILZ(CAPSS) | 13

HIEE olFydel et HigAs d3et 1 3t FHEHE F2o met
F7I2 Qs S71E AoR dAgERoy dubdog ZAAsigine A2
¢ ol =20 tie wiETol FHF7HEAHE Ae AnleH

FEEEE 7B Mot oix Adda, {FAGA AN, Aed Ao,
A&e8olMe 7IEd 8d wiE® 1Y FPgH Hals FJSR Fer
HEb FHa HARZR], ARPAL, duReE W AZolA 2 Fo wEH
&= AT + AoH, HERolFoddut HrlEXe FEAM 4% &
A5 FAJE &+ AUk UL BARA Y B FA B 304 duE AAH
AERZolA 7HdE Aol Hiedgol mat Lebd Al wEEn, Axdda

=9 A& gy dEr.

= @ = Old capss (Ver.5)

Emissions in S.Korea 2016 to 2020 = @ = New capss (Ver.6)
1x10°
— 6 __ 400,000
= s T 1410 g
& 9x10 ) . £ 350,000 '\
< oo, 8 1.2x10° .o~ H o oum
s 8x10° Pt o~ a : .i‘ A 300,000 \. o\.
‘€ .\ £ ° € \.
& . u 6 _ 250,000 ~o
7% 105 x 1x10 © x
[e] o ° o
o 2 @ 200,000 .
5 5
6x10 8x10 150,000
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
12108 20,000
z 1ex <= 350,000 =
é g § 18,000 i
< 1.1x10° < ome T ~
- c o [ ]
B emom, 3 300,000 @™ 5 18000 TNee
£ 1x10° *, H £ 14,000 \.
w i oo™ omo ) E S .\
(8]
g ox10® T 250000 2 12,000 .
8x10° . ; 10,000
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
120,000
700,000 . —
T S 250,000 s
s Oy g ® = [ ° = 100,000 L] °
< 600,000 ° \ 5 ~,” \. § \./ \.
o @ 200,000 2
£ 500,000 5 £ £ 80,000
w
E \ ° Ommgum® ~ 2 UL p— °~
@ 400,000 [ O mmO ™= Ong g Vg = 150,000 : Sm'y £ 60000 oy
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
2l 4] j 4 50| MZ QEEZIEHE ¢ &2 H3g F0]
[Z% 4] CASPP 7Hd AFo] A= edEdE AZt ujE7f Wl Fo



14 | SEEE Hr|2F=2 HIEY DB =

= @ =(Q|d capss (Ver.5)

Emissions in S.Korea 2016 to 2020 =@ =New capss (Ver.6)
JIEt BHRYR = V=] HE20S2R
300000 900,000 800,000
30,000
° 250,000 oem=o 8000001 Ouyq 700,000
g ) o= " ~ 8 oo, -
25,000 ¢ 5 700,000 . N o= "0,
~ 2
Rl 200,000 g g = O me . 600000 N i
20,000 | 500,000 .
500,000
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
HIAIBIT| HP=R-PN FEL-N-PN MABE
220,000 450,000
600,000 | 200,000 500,000
ome .
500,000 &~ 180,000 -3 e 400000 1o g ° 450,000 [ @ mu g == ® g
! 160,000 ~, Nomom, .
o= ~ 350,000 400,000
o= OlplO 140,000 .
400,000 | g
120,000 300,000 3500000
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
HLXIAY A HUxI+E & XS RIEH A HMxzg e
350,000 - 35,000 650,000 600,000
. 500,000 [ ® .
300,000 - \—. 30,000 [ @mOmON 600,000 \., ~.
250,000 =, 550,000 -—°~._.-. 400,000
N\ 25,000 - @O == O g
200,000 0 o 500,000 300,000
~ . Crmgmuon,,
150,000 [+~ e 20,000 S 450,000 o 200,000 : Ve
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
HolEHel

90,000

80,000
'~o-.—'§

® °
70,000 ¢ g~

60,000

2016 2017 2018 2019 2020

M

[7% 5] CASPP 7|41 %ol HEH A7t uj&7 W35 Fo|

_ho_[L

J7 62 2016KFH 20208712 A= ti71ed=d viE&%ol e 2¥=
I e A F ulEF RSkE HEPH Zolth 20161 NOx7 KA viE
o] 20%E 7P =2 HlEZ AAsIL, I HE ol VOCs 24%, CO
19%, TSP 9% =22 el 7 291 2020d0l= VOCs7t 3% S 7Fst

N

o

o] 27%2 7P &2 HlE&S AX|EIF T, NOx+ 25%= 20165 thH] 4% Z
A% Aog LebgTh A RIAZ =JHE COY B% 19%=2 5559t Hl-&Ho
AE 5L3 252 B, TSPE 2% S718to] 11%2 LERGEL SOx] 74
§ 20165 7%olA Alto] Aalgtel] met 6%olA 5%E HA HAFAHE

Rom NH; F9 %71 6%olA 202018 7%E A= Z715t Rog Lepdt
ot BC ¥A] 20165 9%ollA] A|Tto] el mzt 202080 11%E &% F
7tk Ao 8 EbTh 2016 FE 20208 71X HARbH o g HA|Ho] miE
& gaFAol e 7hEl HlEo] Zolxi QUrte A2 JAZARQ wEFo|
F7AY &2 ZaZHe AA Zast Urkes AL YojoiH, ol HE



A2 CH7 | 2R (A ARI(CAPSS) | 15

7WAA7ZAo] & o|Fo|x|X] BEolil Urts AL Yu|dirt, REEEE 7]Ef H
QI B, MATKlA HED 27 AT & AREH 247 188%,
3.9%, 2.6%% 7|E} HeFHAA S 77 71 FolEA Bt ZdAe o
XA AL A 492%E Hutol] 7l71e& & ZAS By, I HE o]
o] TE2o]FoyHo] 354%, HAFAA 250%, ARPAL 199% 5 2
2o Zas 2T
. CO
2016 20174 20184 2019 2020 =
g 4% 19% oo 4% 0% g0 4% 9% 40n 4% 19% 40 4% 19% fNOX

NP ~4p 4P m\b m\D =

% 6% 6% 5% PM, 5
BC

6
4.5 <10
.y
3.5 EBEE == == - -
S 3 . S
=
S 25 -
= B B RN
B O EHEE N
.é 1-5 [ - — :;izz A
L . . . . . meol= oo
P "’ abmHxg
1r =t
T e s
0.5 - - HE=ol=oEa
SZI8HA ArE
B B v v v g vt as
0 1 L 1 1 1
2016 2017 2018 2019 2020
Year

[T 6] 20167202071 A=Zo] HE/Q AEZHE wl&af 3 Fo]



)

KO

-3

AL SYHEO| i et =0

3. A28 V|2




of A

Hi
=

1l

]

9 A-20] b

Ver.

L™

o

-

|
HEAEEY]

?%l

St et IR 7

S

kA

&of glom, o
X

=
=

Be 29

PEREFAIB T Y TR Y
o K M omz ¥ so m o R T 4 — o
TFFYES ygags , °F
o,_”_u@e._ ©° W
L:A_.ﬂo_a of o) T gr & W B o
L T T U N - S
N W = o M X W 5 %
RO NE JENT g -0 W
! o o) 5 ™ oo A g A
o ox W YR Mt
SR R e NI A i B
TS e o4 2Rk Ny
TP RET AT T o= Ko 1
flari 6‘|T/7D O.qL ,_ﬂm....
HH g Tarm o T ®
PO SR B S~ T SRR
ol T = O % oo o X b !
E|_ ° o K- % o [ =)
e B T R S i S
_za?aﬂﬂﬂ%ﬂnmﬂ%ﬂuwnu.ﬁ
— ) I\
G R TR G I W
b~ O Mo - TN = m QR X
z‘_u,_e_eml_ﬂmmmqnxgm._ZZ,Foﬂ
THEE e N B o B
< oX N Do B D o g R —
— i b X = NTE o
N = M5 o » T o W m e
w B O o| ¥ 'jo AR e B i~
= ®E o z_.,_,mM.mﬁ,mMLl,xL._
— E._|_7 ‘_LI‘DI”_”__._n,LI7DO EE
%O_—A*E 7‘_b\:,ﬂ.__0 Zixm._._.m
S\ ui@ur7oﬂ1vm|mw7oa_.otl|.mmo._mﬂ
_ = XK ooy T —
E._HE\WO,._WE_E‘N%A ,Ol,m.u_.ME.__n7o_E
g 5 2WR &g pop x B oo
T QS - oF o N —_—
O LHMMZO_EBFQEO_EQ7
S T Spw e Nl
S o Mok o TR o 2w N
M M 8 FE o W ol B v Q& F X NT



r

18 | 2¥YEO| O7|2YBY Hj2Y DB 72

of
0
0

2016 2017
700,000 700,000
__ 600,000 __ 600,000
$ 500,000 8 500,000
< <
£ 400,000 £ 400,000
2 2
. 300,000 300,000
o o
# 200,000 £l 200,000
* 100,000 T 100,000 I I
. loas. i lons.
S HHHUYIHIWHITIIHIIZ SHUUWHIWIHHITIIINIZ
Q N J0 IfF J0 40 B of U of of B T B B K B 8 K < Fjﬂgkfinyli}fﬁmgjmr?rn §r§r§rz§rz
RO RO X0 AT X0 0 mr W RO RO O A0 R A0 R0 R RO RO 20 AT X0 H0 A U RO RO FO =g =3
Ko ®o OO X I oofu Ko & < B OKR R Ko R0 ®J RO I &L o o & < OB OKE EU
of 3 ol I Fur & FHoour of E3 ol T T uroFoour
K+ Ko K Ko
3 = 3 <
2018 2019
700,000 700,000
__ 600,000 __ 600,000
3 500,000 8 500,000
< <
£ 400,000 S 400,000
300,000 300,000
o o
U 200,000 Kl 200,000
= 100,000 I I I I = 100,000 I I I I I I
) l Inna . l I nn.
CSHHUHHHUHIHIUIWTIIHIIZI SHHUUHHIHIWUIWHTIIHIIZ
RR W UDNE Y MW & I 588 KK SN U e
®O X0 RO w5 X0 MO mr W RO O RO 00 K OF0F0 K T X0 RO AT X0 A0 mr UM RO A0 RO 00 K A0 0K
RO Ko &I RO I RJOOR & o <l Bl &) K- B RO Ko &I RO I & OfU & Ko <l I+ B R K- R
oy B3 ol I T U T R ur o 23 ol I T U T Ao ur
Kk [
= = 3 ES

2020
700,000
__ 600,000
8 500,000
g
S
g 400,000
L~ 300,000
o
U 200,000
|||||||I
I I aan
S HUHUH ITIHHYHITIIHIZ
& N J0IF J0 G0 B EOIf off Ir 8 T B 3 K 8 8
RO AT X0 RO X0 FO UF AT RO RO O H0 0 K A0 O

Fe|

RO Ko RO <J ofu il flo &= < T B KE ORI
o = ol = m[ T
K

MISSERAIAl B

B3

[Z3 7] 201672020 7kA] A=9] A= Wi &% #H3] F0]

= 7IEo 2 HZ 579 WHEEAHS e Aol 2016'd thR] SHHEHE
W 7P & HilE HlES XAlske A2 30%E AHXsk= NOxE WERGH. T

HE olo] VOCs 17%, CO%}t SOx7t 15%E 1 FHE o|drt A= 4] 2016

NOx2} VOCs7t 718 =2 H|E5S E31 COL TSP 1 HE olH

=H 29 4% SOx7t I F1E ol%irt SOxol et ui& 7|odE= REAt

L sl g o] miEo] 7Y & Ao g UEA UrL RHE Ao Eojrte

HEE SHEE=S &8l AlA = AR Qlon, At Ada 2
(@)

o
AAR7E A2 W f1RISkAL A edot SOx ol Hieh rl&o] 'RA LE}

o
ox

U rlo o



ot SRR 3] B SOxE v HiEole ARtEd sl AFEA7 44

sl lof o]0l o JFoE = Hepd AoE werErh 202049 4

€ 2016 thH] NOx2 H]Fo] 8%Ht Z4stiil, SOx Egt 4

o]%F HHJZ VOCs7}t 4%, CO7t 3%, NH57} 4% & 7

o} NOx9] 8- =71e] Al 4% ZAME Fs LA 59 FuiEA|4
VA gl

of th HHEO‘]‘Q‘ 71E 45 §2 AlESE u——’7‘1—° g Hoz|m,

Hj ok 2

I CO
16 w7 18 wee 202044 ‘o
9%4% '° 9%4/ 1oA, “h 9% 1”’ 10% 4% 18% .
\ - SOx
vh 10% 1% 12% 13% ::c
3
- 30% 26% 25% 23% 22% TSP
J 19% . .
19% 20% % - P
15% 14% 14% 13% 11"/ oMy,
BC
5
<10
4.5
4 -
3.5
S
< L
- .
=
= .
S 2.5
2 2.2 . - B
N—
=
£ 2 B
w M= S
2, [l N BN B gy —
- B e ofj L X b
= EE B B B 5 ==oizoum
e "ok xg
I 1 § § B =F
Bl -
ol BN EHE IR B = hemomeus
O N O N —
)

2016 2017 2018 2019 2020
Year

[T& 8] 201672020 7tR] '3 F&/2d=2E i

MM
ol

Hi5} 2ol



20 | E¥YES WU |2Y=S2 HiEY DB 7%

2. =S FY U Al-2O| HIEY WYt 0]

FHGEE 2] FAZo| Hste] FFolt AFoRRE FYUHE B
Az] ol Q@B BT Y TA W o, NARezE A

2
B
o
2
21‘:

P
o
Jdo
ot
e
it
N
ofn
o .
ogh
=
i}
>
%
fr
o
x
4>

(¢}

Ny
ol
k1
has
1%
o = x
o Q2

Rlo] A§3EIR]
SAlol g8 2
A Qlom, ArisiEudaz) gixls) s

B2elrt

s
ws®
ey

ﬁ Dangjin

Seosan

Asan Cheonan

Metropolitan .7
Region .7

Yesan

Hongseong
Gongju

ﬁ Cheongyang

EolVenE Gyeryong

Buyeo

@ Nonsan

Seocheon Geumsan
........
N

.
.,
"
“a,
~,
LN
"
",
"~
N
......
.
“~
"
.,
L
N

ﬁ Coal-fired power plant
i Ironworks

@@ Petrochemical industrial complex

[0 9] F2o] 91 8 A8 hPulEALe) 91



A3 4= 2 Aol BiEE Het| 21

M%ﬁ}i*%xv} R8sl Y= AAre] HQ TSP 22 URAT Q@3 EX 9] vl

clg VOCSOH gt 7=zt =4 EbRT deka

tHEA] PERS HIES Hola Uom, T
SR wEFAS 7Rt

o 5 & 1571 A28 71 L@ EZ wEFS

LEPH Rolet. YA T7) 8oA HEPH AT FF9

= =

Zasin glom, BFel 7% njgrr)

r Tlo

.

> =
i

fo
S
mo F
N T
=
i
o om

o A 5444 thguiEA]do] B oo o 7)o
e 40T o i wiEAEEY 5o aupAl ids

Ae Ao FEr 2016 71 529 FHof miExg2

A siE™=Y 23.0%E A6, 299 16.7% A4, 39
HE(11.7%), AH10.6%), EIH9.2%)=C 2 eI 1570 Al - o+ F A
571 x|e] miEn|E&o] MA| viE= 71.2%E ARTUE =4 Helon,
3 5 3g AER XYog Fols X, ok B3R, A4t 47F X[HollA
56.8%E% Hi&Est= ASZ HEbgTL X|2]A EZ‘EE F3o] BE e A
Folm, olg 47 Altol 77t "AEEo] Qlul, thPuiEA|dEC] te 914
af Aol FHEE olg N Alde “TE AEREXY” o2 Jof Helsien
AL} 2016 94,696 Eoz HA HIEE 19E A3 %‘ﬁ% 2017
89,861 =(19), 2018 93,175%(19), 2019 77,534 E(1)E 43 IS
=2 AA sEH 22.0724.6%S AEHEA HIEE 19E XA } A X7
2020 62,273 =02 20161 thH] 342%2] =2 AELS Holn 29|82
zlulE sheich Wi 68,661 Eo g2 = HA wiEH 16.7%S x5 29
£ A5t U= A4k 201799 63,890 =, 2018 70,397 =, 2019
72,954 Eol o]o] 2020 dolE 70,269 ECZ 2016% thH]| 2.3%7 S8 A]
192 2at4le) 2020 71E 36,095 E2 &S Mol 39)(11.4%), B& 4
$(26,153 &, 8.3%), ot4t 591(24,098 &, 7.6%)=2 2 LIENGE.

O



22

| 28E=0| ti7|2F=2 HiEY DB 75

2016

' PGS IS, @fﬁa

o 2017

im

) @ff ‘,‘\"&"'e*‘ :‘k.f,“ &.\;@:ffd‘r

GO W NGX SO WESVOC M0 8e —W—m — s

o 2018

°wx» S, ffff

10 210° 2019
sk
g
1
il
g
2 |I II== !;!!==__
] --g
o

St w’i«’ff—é

WECO WSINOE SO SESIVOC NN L BC S TSPAMIO W PMIOSMLS S PA2S

o210t 2020

P

GO I NOR S0 WEEEVOC S NIG O BC B TSPAMIO S PMIGPMS S PMZS

[Z8 10] 1570 A] - 22 94

odéy df q? “i#kfiﬁﬂﬁ?fdié ‘zgf;

W CO GNON 3Ou BENIVOC S NKD L BC W TSPAMIO S PMIGPUZS W PMLS

ST L °"°°;°*.:3‘fff~°‘°°“

G

SSCO SSNOX SO« SENIVOC S NN BC M TSPOMI0 S PMISAUS M PM2S.

I THTEHITT

w !II! = i

= =

S HF
THHT

. .
1iisls

T HLHE

oﬁe_yd’oeﬁo“w’«a’ £ afq,ﬁ:{§°

CO S NON SO WESEVOC UINIO U BC M TSPPMI0 S PMIOPMLS W PMLS.

2020

A,

GO S NOx | SOm WEVOC S NKD G M TSPAMIO S PMIGPMLS W PMLS

LAY
[

=2 EH719_°“UX‘ Hl & 0



Pl
w
03
Ofpe
ox!
oC

= 2 Al BIEE Het| 23

ot 2016

Emission (Tonjyear)

10¢
wf 2017
100
(SR Other area pollution sources.
¢ Road mobile poliution sources.
z = Nonv4034 mobie polubon soutces 80
g - Fugitive dust
s 6 = B Non-industrial combustion -
I ~ Biological combustion Y
= = Production H
£, I . ety vy e £
@ ]
] Using organic solvent 5 @0
& = Mg Commedioh 5
) B = Waste aposal
i‘=;- =ElS== 2
ENS=FE=ESS=___
ol o T | = ==
& S & & F&oS e‘f #o fq’ 0
o Dﬂa"‘\ <& é‘f:o *l' O @"d
T Ty CRAC S & 08
¥ ¢
0t 2018

10

o o

-~

Emission (Tonjyear)

—
‘i%
i
i

~

% of Emission
8 g s
W1
N

IR R R
o’@e' (,eif ¥ ’;'::e & :: w‘{ ‘d"’:f@.d“
2019

10

Emission (Tonyear)

\e;.o‘)"‘o &Qe',\\*.o "g«\Q
o.@a.eof&.fw'f@@ x f:;@ o

» 2020 2020

Emission (Tonyear)

|| —
g
i



ol

ond o] MEA7) Attol HfsteE|z}

|

Hr}e

’

o]

iy

AE|o] thEAle] )

&

& ZA|S7)

Altol H]

HE

T

-

°

Het

Al HEPDE. ol

o]

=

ar

&%

371 =i

Q

[

=
T

7 5= 73.17902% 2

Lpebde

}

-

k<)

A%
7]
i)

z
s

1

2o of

=
=

71 =7}

524772 2%0]t}. A

57}A] uf
2 AfoAs "R R 2ot B4, d

Q

QL

}

=x0] o] LER

=
T

S

)

jijd

=
=

201672020)= HE ATQo] Z+ZF A A]

7} 61.2777.0%71A “ERGE. SHGE 1571 A9

=5 AA

j
P

A40] 7)o

A

g
=
=EREEE TR

AH
o

Al

ey

ol
=

=
=
=

x|



Cheonan
Other area pollution sources
Waste disposal . Agriculture

Manufacturing combustion Road mobile pollution sources

Using organic solvent Non-road mobile pollution source

Energy transport and storage Fugitive dust

Energy industry combustion Non-industrial combustion

Production process Biological combustion

Gongju
Other area pollution sources
Waste disposal 05 Agriculture

AN

Manufacturing combustion Road mobile pollution sources

Using organic solvent Non-road mobile pollution source

Energy transport and storage Fugitive dust

Energy industry combustion Non-industrial combustion

Production process Biological combustion

Boryeong
Other area pollution sources
Waste disposal s Agriculture

AN

Manufacturing combustion . Road mabile pollution sources

Using organic solvent Non-foad mobile pollution source

Energy transport and storage Fugitive dust

Energy industry combustion Non-industrial combustion

Production process Biological combustion

Asan
Other area pollution sources
Waste disposal . Agriculture

AN

Manufacturing combustion . Road mobile pollution sources

Using organic solvent Non-road mobile pollution source

Energy transport and storage Fugitive dust

Energy industry combustion Non-industrial combustion

Production process Biological combustion

Seosan
Other area pollution sources
Waste disposal — Agriculture
AN

Manufacturing combustion N Road mobile pollution sources

Using organic solvent Non-road mobile pollution source

Energy transport and storage Fugitive dust

Energy industry combustion Non-industrial combustion

Production process Biological combustion

20%

Cheonan
5%

% 12%

13%

Other area pollution sources
Agriculture
Road mobile pollution sources
s Non-road mobile pollution sources
Fugitive dust
s Non-industrial combustion
W Biological combustion
=== Production process
== Energy industry combustion
= Energy transport and storage
== Using organic solvent
= Manufacturing combustion
= \Waste disposal

14%

Gongju
10%

’ Other area pollution sources
Agriculture
Road mobile pollution sources
WSS Non-road mobile pollution source
19% Fugitive dust
WSS Non-industrial combustion
W Biological combustion
- \ == Production process
== Energy industry combustion
3% = Energy transport and storage
=== Using organic solvent
‘mmmm Manufacturing combustion
= Waste disposal
5% 20%
Boryeong
%

5%

Other area pollution sources
Agriculture
Road mobile pollution sources
WSS Non-road mobile pollution source
Fugitive dust
s Non-industrial combustion
W Biological combustion
45%  wmmm Production process
W= Energy industry combustion
= Energy transport and storage
N Using organic solvent
== Manufacturing combustion
== \Waste disposal

16%

6%
[
” /
2%
7%
8%

Asan
4%

Other area pollution sources
Agriculture
Road mobile pollution sources
WS Non-road mobile pollution source
Fugitive dust
WSS Non-industrial combustion
[ Biological combustion
=== Production process
== Energy industry combustion
= Energy transport and storage

8% 5%
16% ’
2%
N\ = Using organic solvent

‘= Manufacturing combustion

14% == Waste disposal
% 1%

Seosan
3% 2%

Other area pollution sources

Agriculture

Road mobile pollution sources
3% s Non-road mobile pollution source

/ 2% Fugitive dust

3%
o s Non-industrial combustion
5%  wwsw Biological combustion

== Production process

W= Energy industry combustion
=== Energy transport and storage
= Using organic solvent

mmmm Manufacturing combustion
= \aste disposal

[2% 12] CAPSS 71& &2 W A] - 29| nj&% 54



r

26 | SYLES WU I2YSH HiEY

ofe
0

Nonsan

Other area pollution sources
Waste disposal s Agriculture

Manufacturing combustion / \

Using organic solvent (-

Energy transport and storage Fugitive dust

Energy industry combustion Non-industrial combustion

Production process Biological combustion

Gyeryong
Other area pollution sources
Wiaste disposal Agriculture

Manufacturing combustion

Using organic solvent (-

Energy transport and storage Fugitive dust

Energy industry combustion Non-industrial combustion

Production process Biological combustion

Dangjin
Other area pollution sources
Waste disposal . Agriculture

Manufacturing combustion N

Using organic solvent

Energy transport and storage Fugitive dust

Energy industry combustion Non-industrial combustion

Production process Biological combustion

Geumsan

Other area pollution sources
Waste disposal " Agriculture

A

Manufacturing combustion

Using organic solvent

Energy transport and storage Fugitive dust

Energy industry combustion Non-industrial combustion

Production process Biological combustion

Buyeo

Other area pollution sources
Waste disposal Agriculture

Manufacturing combustion

Using organic solvent

Energy transport and storage Fugitive dust

Energy industry combustion Non-industrial combustion

Production process Biological combustion

[Z% 12] CAPSS 71&

Road mobile pollution sources

Road mobile pollution sources

Non-road mobile pollution source

Road mobile pollution sources

Non-road mobile pollution source

N Road mobile pollution sources

Non-road mobile pollution source

Nonsan

16% | 10%

Non-road mobile pollution source

%

27%

1% '

14%

8%

Dangijin
5% )9
5% 9%

79

5%

a%

Geumsan

6%

A

Non-road mobile pollution source

Buyeo
3%
9%

Road mobile pollution sources

=

S

bl Al - 2o

=
=

ol

BN
>

Other area pollution sources
Agriculture
Road mobile pollution sources
s Non-road mobile pollution source
Fugitive dust
s Non-industrial combustion
" Biological combustion
= Production process
=== Energy industry combustion
W= Energy transport and storage
== Using organic solvent
== Manufacturing combustion
== \Waste disposal

16%

Other area pollution sources
Agriculture
Road mobile pollution sources
WSS Non-road mobile pollution source
Fugitive dust
s Non-industrial combustion
1 Biological combustion
== Production process
s Energy industry combustion
mm= Energy transport and storage
= Using organic solvent
== Manufacturing combustion
= Waste disposal

1%

Other area pollution sources
Agriculture
Road mobile pollution sources
s Non-road mobile pollution source
Fugitive dust
[ Non-industrial combustion
Biological combustion
=== Production process
= Energy industry combustion
== Energy transport and storage
== Using organic solvent
=== Manufacturing combustion
mm— Waste disposal

22%

Other area pollution sources
Agriculture
Road mobile pollution sources
W Non-road mobile pollution source
Fugitive dust
s Non-industrial combustion
! Biological combustion
== Production process
W= Energy industry combustion
W= Energy transport and storage
= Using organic solvent
mmmm Manufacturing combustion
= Waste disposal

25%

Other area pollution sources
Agriculture
Road mobile pollution sources
WSS Non-road mobile pollution source
Fugitive dust
WSS Non-industrial combustion
* Biological combustion
== Production process
== Energy industry combustion
== Energy transport and storage
== Using organic solvent
s Manufacturing combustion
== Waste disposal

2%

1=3
3 5%



Seocheon

Other area pollution sources
Waste disposal " Agriculture

N\

A \ Road mobile pollution sources

e
\

Manufacturing combustion / X
4

Using organic solvent Non-road mobile pollution sourc

Energy transport and storage Fugitive dust

Energy industry combustion Non-industrial combustion

Production process Biological combustion

Cheongyang
Other area pollution sources
Waste disposal 05 Agriculture

JAN

Manufacturing combustion o A \ Road mobile pollution sources

A
P4
\//

Using organic solvent Non-road mobile pollution sourc

Energy transport and storage Fugitive dust

Energy industry combustion Non-industrial combustion

Production process Biological combustion

Hongseong
Other area pollution sources
Waste disposal s Agriculture
— —
. . e / . .
Manufacturing combustion ) " Road mobile pollution sources
LN

Using organic solvent

Energy transport and storage Fugitive dust

Energy industry combustion Non-industrial combustion

Production process Biological combustion

Yesan

Other area pollution sources
Wiaste disposal " Agriculture

AN

Manufacturing combustion \ Road mobile pollution sources

Using organic solvent Non-road mobile pollution sourc

Energy transport and storage Fugitive dust

Energy industry combustion Non-industrial combustion

Production process Biological combustion

Taean
Other area pollution sources
Waste disposal Agriculture

72

/\ Road mobil llutic
/. Road mobie palution sources

) N
Manufacturing combustion N
LN\

Using organic solvent Non-road mobile pollution sourc

Energy transport and storage Fugitive dust

Energy industry combustion Non-industrial combustion

Production process Biological combustion

=

—

[Z% 12] CAPSS 7]

of

}

ne

g=

Seocheon

1%

10% ‘ 12%
' )
s -

3%

18%

13%

Cheongyang
%
19%

7% 2%
Hongseong
6%
43%
7%
Yesan
10%
22%
10% ’ 30%
7%
16% 2%

1%

i
ot
m

)

Al - 22 )

Azl BiEE st |

27

Other area pollution sources
Agriculture
Road mobile pollution sources
W Non-road mobile pollution sourc
Fugitive dust
s Non-industrial combustion
W Biological combustion
== Production process
= Energy industry combustion
=== Energy transport and storage
= Using organic solvent
= Manufacturing combustion
mm— Waste disposal

Other area pollution sources
Agriculture
Road mobile pollution sources
WS Non-road mobile pollution sourc
Fugitive dust
s Non-industrial combustion
W Biological combustion
== Production process
s Energy industry combustion
== Energy transport and storage
=== Using organic solvent
‘mmmm Manufacturing combustion
= Waste disposal

Other area pollution sources
Agriculture
Road mobile pollution sources
s Non-road mobile pollution sour¢
Fugitive dust
WSS Non-industrial combustion
1 Biological combustion
== Production process
s Energy industry combustion
== Energy transport and storage
== Using organic solvent
‘=== Manufacturing combustion
m— Waste disposal

Other area pollution sources
Agriculture
Road mobile pollution sources
WSS Non-road mobile pollution sourc
Fugitive dust
s Non-industrial combustion
W Biological combustion
== Production process
== Energy industry combustion
W= Energy transport and storage
= Using organic solvent
‘mmmm Manufacturing combustion
m— Waste disposal

Other area pollution sources
Agriculture
Road mobile pollution sources
W Non-road mobile pollution sourc
Fugitive dust
s Non-industrial combustion
W Biological combustion
== Production process
s Energy industry combustion
mmmm Energy transport and storage
= Using organic solvent
‘mmmm Manufacturing combustion
m— Waste disposal



”II4 T

2/ L |92 22| Ci




A4y A9E tr|2F=2 22| 4| 29

¢

E_?_J EH71¥1*75‘7H’3011 J?—_Jr?i SR 9 4_‘25-]913'_ olo mz} ~=H W th7]
A7gstol 2FetR . ol Aol HslAE FHHGERAL HA],
Agsl AHEAL 29, SEHEIA HAl, =FAEFY 27|H AL EZtA 8%
BE4A A = 9 HHo *X‘JJML sl ARk &=
ATt AlRAHE sR5Ho] A|gstojol Prt HRe}E X XA

o

=

A Moz sEAo] BrAL ALY KRS 2ew)
L

PMio®] S5 35740% 8 Aot Ao2 HERH. & o] aart 15 A
g Fo o anEty & ¢ RAT o= E ST A HERd A
o2 HIH 20161d olF SRES FUISL e ZPIARHAl dsE AR
%7}_% %‘?_194 T 7 SUbeHAM =7k ’iZ1E i edo] &



JIEHE He (1] u® 2 58 B
O +yss
o T3 A4S BLEUE AN FANCE BV A B #a RS 37, oMER A gte o

2440 FRA f7|1@E i 582 24
PMes 17ug/m, PV 34ug/m, NO, 0.014ppm, O; 0.060ppm

O Fd2A : To71geldde) 7l gzAdel S8 Sy, A=
# of sulaich o2

sArEme YA U UA KK o
Aojol G| LYBHES ol2| Y I EAYE £

B T ——
O #HAA: S3RFdizuseizadns 949
[ gAML 7|2 UET ST ANY
1 Ag7)2k : 570 di2wow ~2edd) g | MErSpEET A S T2
ol PHEEE S AL 2FUEE AA EA4 9 184 CAPSS 28 Al @4 Hels g "

t
3 AE 2lAHA 2
O B9y . 353 g7 BAGas, M54, 525588 g%

% U2 ool AL RHEHE cuos WEsE xef

e | @AM HE U w3 By
CERA | B K1Y e, o | @EU suusy wE MY
: e ]
B8 | 5 na o ¥ | masse wel yn
x| = b =3
= _ | BFAL FFAL HEA, 2|
B¥EE | num gea HYs am || =R | maase v g
— 0§
s, 354, 2a] oo | [ BUY U 3y #al gy
ORLEAL, AMAEAL, =LhA],
SHUE | HEAL ST, 2UZ,
MHZ, HYZ z )
PRER NN wg | 0= oHRE ey gz
HAISE | BEA BAA| 24 RUE | @ sY-sE olMHR| T2 Lt

O eldaudon) . dadse, Suste, RHdA7190E, 94,

LA A Py, ZPTAIEA PMy), 20 AL 2 3 SULEHO

[T& 13] 573 712A=(202072024)

20208 7|E0 2 RA|ZSE o] A2 2024 mir|Hog 25tA AE £
2 YT Qeb SR 1HA(202072024) AE-S £HstL FREE A
oA B dEAtFEo] AMAIELD U

€A 202082 7|ECR 3 A= ABAE £HE 202050 AlZ6}
WA IRPFERE wAAR]7] AZslion, O5% 23 Sl wet &

gt X FYo] FF gt Al 378 A



31

2| Ch |

!
O
8o

2| 7|2

|.

~O

A4

=
=

B, ol gt

}

-

474 Relniz Ag
o

b ofR]

3]

°

of A

| SN

1A 7} miiE] oo}

s

L

t71 o
o1

°

A
T

o olzixH. ol

foF

4] )

o3 &}
1=
o

AE

)|

gol e BEAZL A BiFEZIE ol m]io] AJRPERIA
o

JARI MR AFE2 A R

I 1470 Al A5 370 AlZo]

=1
o=

SBERE

H AlRAEZ md o

AgAgol A7|E7] Al

=1
Al

.
[e}

q

S
-

=
=

ER=E!
=
o
2 daAdS §R
=
. T—

=

g

FA]
Elo} QlE.
Al &

]
}

TE]
(o]
=

zldoinlol ma} o7 Eofo] o

of

=T

A

A Lie}

°

7R = 71 2R AA 7 F

=

’

A =

]

o

=

=

of i /idane sHE g mEt 5

x| e
o] o %]

=
=

O
P, =2u AFdA]Hol o

2=
==

©

. o

AR

o]

A
T

o wrlEAeu Ao} B

202 LERRTEL o]
o2 Eojo}

231735} o x4

(=
=2

Zlol}, o|A& FHE-H

b Loy

N

)

_
o

w=of 5ol o

e 2ts 370

&

wzlet 77184 AL

e

°

}

o
=

=
S



l:l-l_o_]

q

B 2 7o

2 FE di7jgeHe

A

=

Ut 2

A
T

of . olzTt AP ™ Fof| of

L o

L

3R] 7] 710

—7

=
=2 "1

o}

2 DA

2. M ot
g

N4
}

o
L

=

°

E oA 374

= o
AN SEe

il

o

©
1]
m
>
7
(U]

Cheongyangl

Boryeng

Agricultural production type

o
<3
2
o
£
X
€
c
=)
T
c
©
2
[
=)

Energy-Industry type

Hongseong
Gongjui

&

Seosan

[Z% 14] =7

Taean

(2™ 14).

gl
—_



33

2| o |

2| 7|2

|.

A4

SR W WL WA K o t o
B0 = X = Fila o T —
W_Mmﬁﬂ,wow_/@ :._W7 _ 5o
o o) T Mo —p X JJN dol__1__L|,|. o A o
o X N gy — T ) o KT T o A
o_eﬁu_:_%_lx_.ki_u_qwr. L G NS
o KT 2odo Mo ox — o B <
L o AT R - S A N
RO B SR e y R o W XR
w o Ko o ﬂﬂmﬂ RO
A o N < £ g A - o o X
jatisie! Ak N e oomh ¢ ol
[Ife} _ ﬂ Llu._, ﬂ__nwﬂ .m _&,E jo JA.u_. — N OL _ A_l
WS B Hp p e XX
"B o W__oﬂ%ﬂm_ _LJ_H%Q_ BB o
TR I O N w%.%ﬂma {WE
o__:_mm__ok_.@m._ioﬂﬂ nN T a:._mp
WePmd®fgr Zdzgl TYE
oy Ko o o LK o) gyolzo B m
do WAV RT MmO poRw f Mowr & oWy I
o%ﬂﬂﬂ@? VLT oA <
oA BT I TN = H
~ [mE e —AEO_D ‘LI‘I..FO:A N =
g e g g SR BN R
oS oWy T gy mom s
N S S I A N
EOI_.__.—I‘LI._\WO E._MO_E S~ .:\HW_‘DW H__ﬂ_ MD.mH__ﬂ_
ok B % o 2 o 2 Ko

Hu_.aaooﬂu%u__mfrﬂ TS O ) Ik
PN g g PREg T T
W pogdomes =, Bx i
(EA E_‘_%L._o T m‘_uu__o_zl o W 9f = =
RO N T x ® o _ o < KVoT
oo e Wy ¥ m g ®WR
o <0 B S NG - R
R ~ogp BT X R XK I
N - ) RO ol M T "B E X g WA
oo Ro ool W) EO HE O ~ o X [CENY

1

—
oo
& -

o]
AR

A

T
1

-

|

kel
=
7

=
T

&

8

HA]

}

=

=

CAPSS9] 4

1

|

17100

°

3

As 4 ZHaste} o

AZ7F BQsie 2 JAFoAE Q8 XEZE &89 CAPSSY 4 2734 =}
=
Hrog

ol

HZ 252 2018 A5E Hf
U7l KA 20199 8E 348 AlEA EEs] ol

X}
o
A=

=]

=3

H3 UEh 202572029
()

Al 7}

i
=l
=

Ro} oig]

!

z|

F71€ F1 Hj
jut

a 72A"E A

ol

IS
k=1|



7}x™. o]

=

=

17bA 5
= o].7:“

A

,_|
T W
EEE
el B I
R
EoﬂELz_o:_ —
17r_,L = Al
_L|7E=.T_ \_..q‘._.
%EV_}E_ zlowrzo_;
o X = _tzTEmek
%1@&@ ﬂf o % so =
U;A Oﬁ _Z TO
RO = b of X > N uonnzo B OoF
%}ﬂﬂl K i u5ﬂﬂo&r
wm;o_/i__o Pmn,o__m___o}:ﬂ < iy o
prﬂ_z_o = 5 or K X ._Jleu
< O Bl R A fy KO * o O
c,moﬂwfm Lo+1mm L_;m__}o__ﬂomﬂ
o Y 13CEiﬁr%le__o7
MASQ__O; 71}.,_AAMN¢M@,_Q
Ho% = .ﬁow_rumﬁ o _ML g 2 o ° o ~
..A-_.“D .LI71_ el .___._..'_|—IOM..__.._ Uu_o_x_o_ln_u_..._l_l._uw_
_‘mo,ﬂ.ﬂ Gz ‘LIJ.L.qo‘.rD To
3 r 9 o W S o N RO ) T o]
__OU,WSO}E ol lIE.__1r ,b__o‘_lru..mﬂ
Iifo M@o I xﬁﬂ___oqﬁémﬁwroou_mﬁ
W A %o ol oy X B < T o N oy
2 o o &qn}qﬂq ar
ﬂﬂoTﬁuoa ng muﬂvﬂoauﬂ@z
,or S mmgo_iow% wgm_é
r] n A % N 1+ o} s X0 T B ST T o
,QEO_E ﬂmom;ﬂ%} . T T
= -~ <+ 03 o o_..rﬂ (N
T = ujn N %o X %A ol H ar i
A_.ﬂmo}g_o_]_me Rm_mﬁeelzﬁoMmML_omOun
L pwgg_o xaﬁﬁm_%mﬂﬁﬂe
_Z o — aﬁa 1 _zx ‘Lll —
u@ou_xo_ﬂ_ u_u_mmﬂuc._LVmuzootﬂﬁu_
e ll_._._ 37]:._ _LEXﬁ IFL.__O
]L_L}.__o; ) = o 7o s x o
mfim; Hf@?_n_ _zu4m
z_oZAu mMHﬂm ﬂdl_e Aﬁmﬂ_.um%a#
o ol NN X o b il 2o N ﬂ.\._
7u__o1rﬂ_ K amﬂ ﬂxﬂ_el iy
}é__:oﬂﬁ_eﬁo O+M7m¢maﬁ.lxﬂwrxmev
__oﬁohiota mﬁﬂmgbgae_ﬂtgﬂ
xﬂxmﬁv ]:_Eﬁ:ﬁAﬂSmmAE
I X ;_45 a5 x 9
T = X .Ax._ B o T
,_quua____]_HCATmﬂ_L_,
mHTﬁoMmz;_EWﬂ
zém__}ow:mm_
(uuum__/ow
__A_|
T o
o

7/30]1:}

s}
=



104

O

__,AD




36

10.

1.

12.

13.

14.

15.

| 40| tiV|2F=2 HES DB 7=

C2REEENE 2015, 7| LHER wlEA S

CBARA TE, 2019, T]HHA Ba] FEAL(202072024)

. AER F, 2016, sUIE AT 3 Y|P ER HiEY 4
Soll B A+, 7RG R, 32(2), 167-175
AWL 5, 2018, v]=e ir|d LAY £HA| &84 A3E s ol
£ 55 4 gt 2 ZJo Wl SErEETEA], 34(2),
342-355
Axn] 2022, FElHE 712878783 aaEA 1 AR At - 5
e SHOE - Ay =5, A5
AAE, 2004, =54 7184700 S8HY AFsiziszt BEa593 &
IR E A EA Sets] =23, 2043
A&E, 2006, A= mlMHXel Qg tf7| oA, FHEH7|E7E S E ],
22(5), 535-553
olH]Qh 2007, ==d ti71&87/H4Hel et SRR @Este] 7] A
23 YA 2 wEEAAEe o ZE FHIgATR 8(1),
255-280

719 =, 2011, AL A O Z wEA S AR o A -
AE FHNOZE - =7 &85 R], 27(5), 485-493

e 5, 2012, =AZOlA HiEE s B HiEAS A4 B o
T, =S el 7], 28(3), 348-356

B4, Ad93, 2021, =24 o718 e ZA Eﬂﬁ?} Y =
A Ak Aeslet AAdSY mAHR(PM) R o4 A(NO,) A4
e SHCE, ZAR=A, 37, 536

THAEE, 2021, S 7| 88e] AIRA=(202072024)

o5, s=d 7| g7idel B SERe] UM FFakA,
SRR, 26(2), 58-65

S AT, 2020, FHE Hi71288e] 712AE FEE ALE A
g

AR, 2017, = th712787040] w9t S8



16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

27.

28.

29.
30.

R, 2020, ti7]deld e 7| g7 Aol et S

B, 2020, TFAE ti71&88 ¢ 712A4=(202072024)

g, 2020, S5 ti7128 8] AIBA=(202072024) H RAH
R8T, 2022, =7t 7| @ ER HiER AR B|E(V)

AR, 2022, H7 719 E- & 2019

g, 2022, th7| &4 B

SR, 2022, AlAHR] A D E]o] HEt SR

AR 2022, A3z thr)12E A 284 E(202372032)

SR, 2023, FZA 7Y

S E 2023, BEE 27 MHA P EAE (https://www.air.go.kr/ma
in.do)

SR 2023, HERE - AR Hb Ao 2 27} tir|odER
HiE 574

Choi, S.C. et al, 2020, Analysis of the National Air Pollutant
Emission Inventory (CAPSS 2016) and the Major Cause of Change
in Republic of Korea, Asian Journal of Atmospheric Environment,
14(4), 422-445

Choi, SW. et al, 2022, Analysis of the National Air Pollutant
Emissions Inventory (CAPSS 2018) Data and Assessment of
Emissions Based on Air Quality Modeling in the Republic of
Korea, Asian Journal of Atmospheric Environment, 16(4), 2022084
KOSIS, 2023, ¥4 TA(AIZH)E, 8 A=

European Environment Agency, 2019, EMEP/EEA air pollutant
emission inventory guidebook 2019



TTTTTTTTTTTTTTRRRRRRY ¥ X *

Of - Afett

=
.

}




< A XFE HiEY

VOC Emission (ton) CO Emission (ton)

TSP Emission (ton)

| -

v} 20| - Hor

| -

4

10,000
s 14,000 = 800
9,000 g ° ) .
. - = «
~, S 12,000 ~, g 700 \
8,000 \ > \ 5 * °
0 2 3 2 600 N\
7.000 ~.~ E 10000 ~, E ) X 4 \
x x
L] 500 A
6,000 S 8,000 \' a .
400
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
14,000 _ 8000 300
s < .
13,000 £ e b S
’ omu o =
- 5 sooo g *° .
12,000 (@ W8 @ agy ~ g . \.
11,000 omme 5 Q) E
! 4,000 ° / I
z N o oy
10,000 z @ 150 N,
9,000 3,000
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
2,400
6,000 = 2200 = 800
S e
£ = oy
5,500 o~ . § 2,000 .§ 700 7
I3
5,000 \. PUN £ 1,800 2 \.
0 w o 1,600 u N,
4,500 S ] 500 ~
2 1400 = ]
4,000 1,200 400
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
Other area Road mobile Non-road mobile
pollution sources Agriculture pollution sources pollution sources
14,000
280 5,000 g
260 5,000 ¢ ome 12,000 '§. e
200 T g ~, 4,000 \
N, e 4000 - & 10,000
220 ¢ g / 0
‘m 8,000 N~ 3,000 ‘'~
200 | . emme
000 6,000 2,000
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Fugitive dust Ne ial Production process
7,000 2,000 ¢ 5,500 1,000
D
1,800 ¢ \
E - my 5,000 800
8,000 ...\ . 1,600 * .\ .-.\ P et N, O
1600 . ;
=N, ~, 4800 ¢ 600 .~o/ \
5,000 - 1,400 4,000 0
1,200 400
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Energy industry Energy transport Using organic Manufacturing combustion
80 combustion 800 and storage 10,000 solvent
D 1,200
o 9,000 ’
60 700 ¢ . Y- omoy,
.f.' ~'\ 8,000 e 1,000 .-.“
0 o 600 . ome o
7,000
2 ® §00 6,000 800
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Waste disposal
2,000
-
B .
~
1,500 /
D
1,000

2016 2017 2018 2019 2020

Jhu

39



>3
o

40

| S

VOC Emission (ton) CO Emission (ton)

TSP Emission (ton)

g=0 tiv|2F=2

i

=1
S

DB T

A

< B. X|9H Hjj=2F tHyt X0| - 3=
\ . = =0 o T oT
4,500 100
< 5,000 =
4,000 3 4500 % 3 (]
‘my w 54 Now o ) \.
3,500 % 4,000 N 2
Yome g ’ Vo E \.
\ w w 60
3,500
3,000 0 g \. 3 \. ~
Z 3,000 @ L
2,500 40
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
2,800 . 2800 —
c c
2,600 £ 2400 g 1o N
° H c °
2 ) ° N
2,400 \ @ 2,200 pome™ @ g ~
2,200 0 E o= - e
’ & . w 2,000 w
n
2,000 ES Q 0
Z 1,800 [}
1,800
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
1,000
3,000 = =
s 900 8 350
2,800 = < .
S omony, S e
. ° 2 -~
2,600 P ~ 2 800 . 2 300 N, -t
[ £ £
2,400 w w
L 700 . 250 o
2,200 g g
2,000 600 200
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
Other area Road mobile Non-road mobile
80 pollution sources 2,600 Agriculture pollution sources pollution sources
2,400 1,000
70 i : 6,000 [ g ~
. ~.~. 2,200 ‘._,ao 5000 .\ o\ ./
60 ~, 2,000 o 0y 800 ™
1,800 4,000 -, .
50
1,600 3,000 600
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
3,500 Fugitive dust N ial 14 Production process
600 12 e
3,000 emome o e omeo oy "
X )
.¢ \‘ 500 a0 \ , . 8
NG , . 6 .
2,600 400 Ve ol ,.f
2,000 2 )
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Energy industry Energy transport Using organic 100 Manufacturing combustion
35 combustion and storage 1,800 solvent
120 Lo
1,600 o 80
P L
) Q
? 100} ;” N 1,400 /\o—'h. /
o & ) ,‘ g
1,200 D
25 80
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Waste disposal
36
30 2N 2
7 N
Q
26 /
.
20

2016 2017 2018 2019 2020



VOC Emission (ton) CO Emission (ton)

TSP Emission (ton)

e
o

*
9

HI
oY

4

9,000 g 20,000 ° é 12,000 Y
H S 10,000 \
8,000 /' "~ 3 15,000 3 0
o omme H . \ £ 8,000 \.
w uw
7,000 & 10,000 ~ 5 6000 ~,
z . ~ @ \
L H .
6,000 5,000 . 4,000
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
4,000
. 5500 _ 90
s 5
£ 5,000 ) °
3,500 ’ = 80
s o, 5 V4 \
@ 4,500 @ e )
a @ 70
3,000 | £ . £
ulﬁ 4,000 ommo w 60 ) \
I 2 °
2,500 Z 3,500 50
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
2,800 1,400
2,600 g § 700
= 1,200 =
2,400 . s ® 5 omueo
o N H N, 2 600 ~,
2,200 & @ ~N 4 ‘ny
’ 0 E 1,000 0 E e
2,000 g " \ o 500 \.
2 Py ~
1.800 £ a0 g
1,600 400
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
Other area Road mobile Non-road mobile
pollution sources 3,000 Agriculture 3,000 pollution sources pollution sources
70 o 5,000
. 2,600 & 4,500 |
60 .\ 2500 .‘.- \. o
omony, 2000 ~, 4,000
50 2,000 i ~, 3,600
e o \ ’ D)
-_ 1,600 . 3000
40 1,500 , i
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Fugitive dust N ial 2.800 Production process
2,500 § 2,500
; 800 .\ 2,600
g 2400 ‘m, o9 O ay
2,000 o/ \. 600 ‘N 2,200 2,000 ame
~, ’\. 2,000 Smome -,
~ 1,800
1,600 400 . 1500
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Energy industry Energy transport Using organic Manufacturing combustion
combustion - and storage solvent 80
o 1,400 OmE
30,000 \ 50 N 50 ~,
0 —o-.’..’ 1,200 'N.-.
) 0
20,000 \'~ 4 1,000 “ \
. ’ D
40 20 .
10,000 o 800
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Waste disposal
300 /’\
0
) \
200 : . \
L]
100

2016 2017 2018 2019 2020

Jhu

41



>3
o

42

| S

g=0 tiv|2F=2

< D. X|¥dE HiEY

VOC Emission (ton) CO Emission (ton)

TSP Emission (ton)

6,000
8,000 _
5,500 € = 600
H H "
5,000 omme s 7,000 oms® S 500
Non s om ~, g
4,500 2 H 2
. \ E 6000 E 400 | § .
4,000 e 5 o 5 ‘me” \
Z 5,000 o 300 -
3,500
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
12,000 160
= 2800 _
c
11,000 £ 2600 g 1 -
° 5 ° € emme ~
10,000 ~ 2 2400 2 2
ay [ @ 120
Sy E 2200 O™ £
9,000 . . s 2 em o E 100
T 2,000 Q S
8,000 z
1,800 80
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
1,800
4,500 _ _ 500
3 c
S 1,600 g
4,000 = UJ = 450
i ° c 13 (]
~ Y 4 Vel
a 2 N 4 40| ® ~
3,500 ~N 2 0 £ D
. E 1,200 ® ~, I \
00| © ~. 2 N\, 3 % Yo
2 I’
’ = 1,000 o =
o o 300
2,500 800
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
Other area Road mobile Non-road mobile
pollution sources Agriculture pollution sources pollution sources
2,600 7,000 i 3,000
140 . o mu e
2,400
= -o\ 2200 /0 6,000 .' ~.\ 2,500
120 oy ” ome \ 5.000 . N
. 2,000 omueo 4 \ 2,000 5
100 1,800 4,000 e @
1,600 1,500
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Fugitive dust N ial Production process
1,000 3,600 300} @
5,000 5 . a0
~ --'-'\ 3,000 |- @ e B 600
L] L]
4000 ~, ~ 800 *~ N 0
D 0 400
700 2,600 \
e? \,
3,000 200 —
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Energy industry Energy transport Using organic Manufacturing combustion
260 combustion 180 and storage solvent 2,000
9,000
® ny 160 1,800
200 (3 t) r) ! °
Ol 8,000 . 1,600 s N
140 V4 Nom ! >’ \
L] L]
150 /4 . 7,000 1,400 S
o 120
100 6,000 1,200
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Waste disposal
1,000
900 0
. V4
oemme
800 \ o
700 -

2016 2017 2018 2019 2020



E.

VOC Emission (ton) CO Emission (ton)

TSP Emission (ton)

4

20,000
9,000 P 18,000 -
< c
£ 16,000 A £ 18,000
8,000 - e c
»° s od 3 . '\
14,000
7,000 g 7 £ 16,000 \ / .
945000 . y 4 frr o @
6,000 *myg 3 \.I & 14,000
= 10,000 @
5,000 ’ 12,000
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
6,500
30,000 »g = 120
£ 6,000 g ®
° s - s \ -
/ \ % 5,500 ° S o
25,000 oy ~ 2 ) e S \ B 100 \.
. G 5,000 -~ e & AN
©
T Q 80 °
Z 4500 @
20,000
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
3,400 1,300 600
3,200 S 1,200 § 550
3,000 < c
. S 1,100 Omyg S 500 omu o
2000 Omgt® e i '~/ 2 7 \
= 1,000 k5
2,600 \ E " E 450 ~
. e .
2,400 2 %0 O &
! = = 400
2,200 o 800 =
350
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
Other area Road mobile Non-road mobile
pollution sources 1,800 Agriculture 4,000 pollution sources pollution sources
90! ’ 9,000
1,600 3500 omme om
8,000 o
80" *ny O . ~ 2 ~
R '\ ,o 1,400 =~ “ 3,000 .\. 7,000 e
70 - . Omyg ]
1,200 2800 \. 8,000 \o
& 2,000 5,000
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Fugitive dust N ial Production process
900
L : 3,000 45,000
3,000 — 8 800 .\ -
. . . 40,000 -
\o‘ 700 O ~ 2,600 ‘Nt N\
2,500 ~ %) o 0 0
e 600 N, om 35,000
2,000 500 : 2000 30,000
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Energy industry Energy transport Using organic Manufacturing combustion
5,500 - combustion and storage solvent 12,000
1,400 3,000 Q
5,000 - s 10,000
O (- ‘ay” \ /
4,500 ° 0 8,000
.".o/ \ 1,200 '-‘, \ 2800 0 *
4,000 o . ~, 5,000 7/
d
3,500 - 1,000 2000 4000| @
~7 ‘
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Waste disposal
700 -
/'\
600 -
N ‘m,
500 -

2016 2017 2018 2019 2020

Jhu

43



>3
o

44

| S

g=0 tiv|2F=2

Hi=2F DB #+=

< F X999 HiEY 9%} 30| - =4t

VOC Emission (ton) CO Emission (ton)

TSP Emission (ton)

4,500
450
3,500 S 4,000 s
5 < 5 £ 400
c
3,000 N’\ 2 3500 \. 2 150 \
‘my H om 2 e
()
& 3000 e & 300 \ =
2,500 N, E \. E NS
Z 2,500 @ 250
2,000
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
3,000
2,400 _ 90
g 5
= 80 ()
2,200 = =
. c . p= ~
o—.\ g 280 e g 70 ome
2,000 . / @ 3 N
~. ° 3 H 60 .
w omy wi
1,800 © [ ]
= 2,000 Q
z @ 50 ’Y
1,600
. 40
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
3,000 _ 900 —
s s
2,800 g S 300
< 800 s (]
S o k) ~
2,600 B .~. 2 \.—.-. z 250 ...~
2,400 Some E 700 & O
2 i} 0 \
o w 0
2,200 3 3
Z 600 Z 200
2,000
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
Other area Road mobile Non-road mobile
pollution sources 2000 Agriculture pollution sources pollution sources
80 ’ 5,000 1,200
.
700 oMo my 2,500 0 ~, 1,000
ON. ._.f \ 4,000 ~, o
80 ~. 2,000 Smo 3,000 \' e /
4 , \. ~
50 : 600
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Fugitive dust Ne ial Production process
3,500 2,600 500
800 ® 2,400 .
~ 400 \
3,000 () . 2,200 o
X LI ~, ;
‘mygme e 600 2,000 \."Q. e -
‘N 300 / .
2,500 . 1,800 o
400 . 1,600 200
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Energy industry Energy transport Using organic Manufacturing combustion
combustion and storage 1,600 solvent
35 5 200
80
1,400 PO 180 &
70 Ol Q .
3 o \. 1,200 e 160 .—o\
~ 0 .
O 140
60 1,000
25 : 120
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Waste disposal
80
70
.
(T o
60 /
) .
50

2016 2017 2018 2019 2020



N
[

VOC Emission (ton) CO Emission (ton)

TSP Emission (ton)

Ra
18
ng

I

r

k&
s

o

ol
0
»
Ol

4

600
400 _ _
5 5
£ s 10 .
. CJ o
350 MNomme § 500 / § \0
@ @
300 £ Smme g 8 A
*mue i 400 . . Lﬂ
9] O <)
250 = 2] 6 ()
300
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
70
400 — -
é 60 > § 10 O
e e
380 /7 S 50 / 5 I\
@ ‘® 8
L] 2 @
oo™ g a0 2
300 P2 i & .
. - o 6 ~,
§ 30 m ‘.
250 emommo e
20 4
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
65
180 _ ~ 2
=3 <
g % E u
160 S 5 0 € °
. S S e
Y 4 ‘a P 4 2 I \
140 ° \ ,. g 50 S o ‘g 20 ° l
0 & \
(] L (]
o e 45 ~. . 18 ~ ™
=
120 T 4 g 16
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
Other area Road mobile Non-road mobile
pollution sources Agriculture pollution sources pollution sources
18 50 o= 600 250 .
.
40 g 200
1 .".o-o~ 20 600 ~o
S N 160 o
14 20 400 ~ /
O 100 A
) SN S S 10 ememe 300 o me
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
220 Fugitive dust Non- ial 07 Production process
200 140 ¢ L
15 =g 160 0.6 .—.~.
om 0
* 120f® N 140 ‘N ~e 05 ~,
160 ‘~ / L g
140 S 04 \
100 120 e
120 03
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Energy industry Energy transport Using organic Manufacturing combustion
35 combustion 1" and storage solvent 5.5
10 300 % 5
L) \J
o : 7’ 45 ~, -’
¢ * . 260 »° ome
8 . .
~ e —-e 4
7 200
26 35
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Waste disposal
16
omme
14 ~'\
12 (]
D
10

2016 2017 2018 2019 2020

Jhu

45



46 | YL UV |2¥=2 BIEE DB 7=

< H. X HiZY Wt %0| - g

= 13,000 T 40,000 . S 25,000 A
S S 8 °
£ 12,000 < ~ < N
s 2 g % 20,000
7 11000 g 30,000 \ % ! s
£ 10,000 uw 0 w
8 9000 8 \ g 18000
) Z 20,000 5 2] A
8,000 10,000 : -
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
12,000 7,500 200
= - —
11,000 5 7,000 3
2 2 g 180 .
§ 10,000 o § 6500 - 5 om.?”
@ N 2 - 2 160 ~
£ s 2 6,000 »° \ ] )
£ 9,000 Y 4 g £ ° L4 E 120
w o w w
[$] » 5,500
[$]
o 8,000 z 8 12 0
> 5,000
7,000 100
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
6,000 3,500
- — =
S 10,000 s s
=3 ® < 5,000 Q T 3,000 °
‘0 ° @ [J 2 ]
@ 8,000 2 ) )
£ E 4000 A \ E 2,500
5 PORE \/ \.. .
o 2
7] '
= 8000 e o £ 300 0 Od g 2000 . .
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
Other area Road mobile Non-road mobile
ol pollution sources 4,000 Agriculture pollution sources 8,000 pollution sources
100 5,000 eme 7,000 °
2% 3,600 PP ~ ® >
90 - . Ny
< .—" ~ 4,000 \. 5,000 ®
80" oy
oeme 3,000 \. 5,000 .
70 - 3,000
: i 4,000
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Fugitive dust 700 Non-i ial i iologi i Production process
4,500 3,600 45,000
4,000 - S0 oy - 40,000 0..—°\
.—of \. . 3,000 '\ o 36,000 @)
3,600 - g9 500 N.-. =i, 30,000
3,000 - 400 800 25,000 ®
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Energy industry 110 Energy transport Using organic Manufacturing combustion
30,000 - combustion and storage solvent 15,000
3,000 °
26,000 - S Mg 100 o
% N D
90 et Mo, 2,600 . 10,000
20,000 \ o
L]
~ 80 2000 ©% o
16,000 0) !
‘ 5,000 0 ./
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
2,600 - Waste disposal
2,000 I'\
1,600
1,000 -
600 W emmeomme

2016 2017 2018 2019 2020



CO Emission (ton) >|
18
mE

VOC Emission (ton)

TSP Emission (ton)

=
I

r

k&
o

o

44
9
oH
g

4

2,000
T 1,600 B
’ (]
1,800 3 e g 80 ~,
° c ‘ c
e S a0 *™ N, 2
1,600 \ % 2 N, 2 o D
N & ~ &
] 1,200 ) u
1,400 o o ]
=2 2] 40 \0
1,200 1,000
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
1,300 500
= —_ 35
<
1,200 g 40 §
c omm OHN O < oemme N
1,100 omme 2 400 S 30
P 4 K 2 ) S
ommomm® £ £ \
1,000 o 350 DN £
- O o 257 L
z o
900 < 300
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
= = 140
1,000 B s
e e
S a0 z 1
S
900 ‘@ ° 7 ommeo
omo Smm, @ Ny ° & 120 .
O £ gt £ \.f ~,
w 300 w 110
800 ° 9
E E 100
700 250 H i :
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
Other area Road mobile Non-road mobile
pollution sources Agriculture 1,800 pollution sources pollution sources
450 !
60
o 1,600
sol 4001 S memme 1400 .-'\. 500 .’o
4 0 ) ° 1,200 ~, 400}
.. b (]
0 . vy
30} N 300 1,000 \’ e S
250 300
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Fugitive dust N ial Production process
7
1,00 s00 s 1,600 8
3
400 e . N
1,000 omomemonme ~o 1,400 .'\/ ® 5
900 300 \.~ 1,200 . 4
& 3 Sy,
800 : 1,000 : ; e
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Energy industry Energy transport Using organic Manufacturing combustion
35 combustion and storage 900 solvent
36 260 omme
800 - o \
3 " 200 Y
30 700 »°
ome 150
600 *
25 26
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Waste disposal
20 9
Q
10 /
5 0
ome™’

2016 2017 2018 2019 2020

Jhu

47



48

¢

| 534

>3

. K92 ST H2t

VOC Emission (ton) CO Emission (ton)

TSP Emission (ton)

g=o| tr|eFg=2

=

100
§ 1800 s .\
25001 Omyq c ® c 8 N
~ 2 1,600 > 2 &)
. g " eme” N, 3 AN
€ € D)
2,000 \ & ~ E e
- 1,400 0
*myq -3 x
o o [}
2 2] \
1,200 40 .
1,500
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
1,500 = = 50
1,400 S 1,600 §
= )
omxe 5 s 4 -
e N o 2 omeT N
1,200 & £ 1400 emom Mg E 40 0
> i w \
1,100 © )
T 2 35
1,000 Z 1,200
i H 30
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
550 200
= =
1,800 5 g
P 500 P 180
1,600 - Sty g m'® H o 2 *mom,
/ Dt § 2 sl g s ~.~ 2 N
(]
ome s ° . E 10 ~y
1,400 2 &
400
z 2 140
1,200
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
Other area Road mobile Non-road mobile
60 pollution sources Agriculture pollution sources 1,000 pollution sources
1,600 1,600 :
g ® omy ‘N
80 g ~; . P 1,400 o\. 200 Vs ony
4 oemoem®mug 1,200 ~
40 om e 1,000 .\ 600 ,'
1,200 ’ (] D)
800 H
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Fugitive dust N ial Production process
2,000 600 o e
. 2,500
.
1,800 ® 500 N, )
L S, N\ 4
ome 2,000 .
1,600 400 \ ) ~
‘e, omeo 2
1,400 300 1,600 OEomome
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Energy industry Energy transport Using organic Manufacturing combustion
3.5 combustion and storage 200 solvent 350
36
-e
Dl &0e PN 300 »°
¢ 30 700 7N\
ome .
. ) o
600[ g% 250
25 2 500
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
15 Waste disposal
°
) '\/
D
o‘ .

2016 2017 2018 2019 2020



4

of - A

Ral
19
ng
m
ot
&
ta
e b

Jhu

- —~ 1,500 °
T 2,500 S 5,000 H
g o < = \
c c c
S 2 4,000 2 1,000
2 @ a
2 2,000 H €
E 0 ~ 5 3,000 I
9 omony, & 5 500
1,500 2 2,000 «
’ -
‘ o==g emoemomy,
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
1,400
= T 1,200 I 50
£ 1,300 s 0 s
5 O s = 45
.§ 1,200 ° / S 1,000 5 \
2 @2 @
E 10 \ ) £ £ w ~
o™ u i om
o 1,000 © 800 omm o 35 "mye
<] z o ‘m, 2
> 900 =
600 30
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
550 220
1,400 =
3 5 s00 s
£ 1,300 £ g 200
c < <
o =] L o L[]
= 1,200 () L] ‘B 450 7] 180
8 N . g .\ I" £ N\ o
€ [} £ .
E 1100 om S 400 o ws ® 4 460 ~e
o e 3
@ 1,000 = s
e 350 & 140
900
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
Other area Road mobile Non-road mobile
pollution sources Agriculture pollution sources pollution sources
4% 2,000
1,400
40| eme 800 ! PO
omo 1,600 °
38 L2 S 700 ‘o™= O ~, 1,200 0\ /
30 ~, ome
e 1,000 1,000
2 600
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Fugitive dust Non-i ial i i i i Production process
350 1,800 | i 500
1,400 © 1
~ 400
1200 Oy .—.&' 300 N, 1,600 - g wll o\ . o \
’ ™ 250 \.~ 1,400 Ot M \
S 200 \ e
.00 200 1,200 0 omo”
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Energy industry Energy transport 1,000 Using organic Manufacturing combustion
combustion and storage ’ solvent 160
- 30 i
4,000 ._o\ 500 o 140 .\
26 s ® ‘./ 120 ...¢'
0
2,000 2 \ 600 P \
3 cme” 100 o
omoemomeo — 18 80
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Waste disposal
40
35 °
7’ g
.\
2% ome

2016 2017 2018 2019 2020



| 534

50

< L X998 HiEY He} 30 -

VOC Emission (ton) CO Emission (ton)

TSP Emission (ton)

g=0 tiv|2F=2

Hi=2F DB #+=

OF
82

1,200
2,400 = = 40
§ 1100 8 D
2,200 < oy =
’ L[] S 1,000 )
e, @ ‘N 2 30
2,000 N g, £ 900 e 2
L4 uE.n S E °
1,800 S 800 3 °
g @ 20 0 ~
1,600 : : 700
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
1,200
1,500
1,100 € =
€ 1400 s % 2
1,000 omue 5 c ~
@ 1,300 L 2 . / .
a e 2 30 ~
900 / 0 £ ome?” Vo* 2 e
- § 1200 E
800 e g m °
Z 1,100 a 2
700 1,000
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
160
1,300 _
§ 400 §
1,200 < s 140
3
. 2 3s0 ® my 2 ‘™
1,100 |- @y g 98 " g ] / 0\ 8 emony,
2 ® £ TN
~. & N 0 woq20 °
1,000 ! "
= 300 EN'
900 a o
100
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
Other area Road mobile Non-road mobile
35 pollution sources Agriculture 1.200 pollution sources pollution sources
700
30 1,400 °
o"\ . 1,000 '~.\ 600 ~
* .\ 0 1,200 (omm o Nt 800 ~ 500
7 ' N, *
20 . . 400 omme
1,000 600
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Fugitive dust 200 N ial Production process
1,400 2,800
. 2,600 06 Q
1,200 /0~ 160 \0~ 2,400 (- @ e ./ \
)
Smyy ~, '\ 2,200 '." 04 'I
) 2,000 .
1,000 100 ~,
1,800 02 eme
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 “ 2016 2017 2018 2019 2020
Energy industry Energy transport 700 Using organic Manufacturing combustion
combustion 14 and storage solvent 70
45
600 P 60 »
12| ememme .
4 \. 500 l \. s0f @ o/
10 \ ., 40
35 . 4001 v
: 8 30 o ®
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Waste disposal
18 ¢
16 .
-
L g
14 \ % /
12 \.
10

2016 2017 2018 2019 2020



VOC Emission (ton) CO Emission (ton)

TSP Emission (ton)

4

70
3,400 2400 _
3,200 g £
s 60 L[]
= 2,200 =2
3,000 ’
e E o, F N,
2,800 \ o= @ 2,000 2 50
/ £ . E
2,600 %o o 1,800 ~ w40 O
x ° x \
2,400 3 o
2 1,600 o ‘™~
2,200 30 L]
1,400 ;
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
2,200 70
T 8,000 T
2,000 2 e
e c omm e S 60l e -~
P g 7,000 S *my,
1,800 R 4 *mo £ 2 ~,
Sl & 6000 o ) N
1,600 o e g o )
F o
5,000
1,400 40
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
3,000 1,000
—_ = 300
2,800 H 3
= 900 = 280
2,600 o s . K
L4 ‘@ %y 2 260 omme °
2,400 | ._./ £ 80 PO O £ ~ e
o= i O w240
2,200 ° -
= 700 =
2,000 o T 220
200
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
Other area Road mobile Non-road mobile
pollution sources Agriculture pollution sources pollution sources
80 8,000 P 2,000 '~ 1,400
o-.-.\ 7,000 o m .\ l.\
O o 1,200 ()
60 ~ 6,000 ) 1,500 ~, ome’ e
. S ~
40 5,000 © 1,000
1,000 H
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Fugitive dust N ial Production process
3,600 400 3,600 5
e 45
350 .
3,000 .’... ..\. 3,000 P /._o A
o= 0 ~ 2,500 \ 35 .\r,'-o
2,500 260 ‘mg ’ O . 0
; 200 2,000
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Energy industry Energy transport Using organic Manufacturing combustion
combustion and storage solvent
80 . 60 1,400 160
", 56 ° 140 o
60 ° ° 1,200 / ~ l \
50 omon, ¢ ‘mo 120 .
40 o B ) . \ »° -
2 \ 45 1.000 g 100 - 0
- 40 800 80
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Waste disposal
15 9
10 /

. . .
2016 2017 2018 2019 2020

Jhu

51



>3
o

52

| S

< N. K| B3 wet 0| - of

VOC Emission (ton) CO Emission (ton)

TSP Emission (ton)

g=0 tiv|2F=2

i

=1
S

DB T

A

Al

—

4,000 2,600
= = 80
S 2400 s .
3,500 ‘myg g 2,200 ‘ny . E 7 \
e % omew™ 2 S
N\ -e @2 2 60 ~
N £ 2,000 \ £ o
3,000 e I ) G g '
x x \
5 1,800 3 5
2 22T Ny
2,500 1,600
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
3,500 4,000 90
§ H
S 3,500 T 80 eng
y Y c
3,000 ,o.. ,g ’.' 'g O mNomme
ommo \. 2 . 4 70
W 3,000 omueo & \
© Iy .
2,500 § 2 60
2,500 50
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
= = 350
2,400 < 900 s
: H
2,200 L 800 () - *my
o-o‘.~.. ki .-., ~0\ & 300 ..0-'\
2,000 O & . & .
L 700 «
e &
1,800 g 2 250
600
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Year Year Year
PR B EENEEEE EEEEEEE
4,000 } 2,500 |
56 o 1,400
3,600 N »°
50 omy L) 2,000 e 1,200 Q
o~. - .\ - - \ \. /
45 . 3,000 emme NO\ 1,000 v [}
1,600 ’
a0 . o=C
2,600 i 800
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Hlaretx| Hlare) gi FEER-PS ISt
2,800 500 6,500 .
15 i
2,600 . 6,000
2,400 - 400 ~.\ 4,500 bt N \
z .-./ e o\ , \._.~ 10
2,200 ‘~ 4,000 ¢ 2%
2,000 300 3 6 V' /N
3,600 omme o
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
[IEPPE=R=FS I KIIZH A2 HEY
100
. &0 1,600
80 > . 200 omu e
60 S5 O he g 1,400 ‘m, /
e d
40 50 ~, 1,200 150 V4
45 o= /.
20 1,000 .
L emoeme 40 100
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
EEBIESCE]
40
36 % »°
Nygme
“ ./ .

2016 2017 2018 2019 2020



¢

0. X|

VOC Emission (ton) CO Emission (ton)

TSP Emission (ton)

VOC Emission (ton) CO Emission (ton)

TSP Emission (ton)

19

7,000
6,000 ®
Vel
° ~,
5,000 \.
4,000
2016 2017 2018 2019 2020
Year
1,800
1,600 ome
’ o
N -
1,400
2016 2017 2018 2019 2020
Year
1,800
1,600 ~eom
1,400 \
‘.
1,200 ~,
1,000
2016 2017 2018 2019 2020
Year
7,000
6,000
Vaal
[ ] ~.
5,000 \.
4,000
2016 2017 2018 2019 2020
Year
1,800
1,600 ome
K oms
N -~e
1,400
2016 2017 2018 2019 2020
Year
1,800
1,600 @ g e
1,400
[ )
1,200 ~,
1,000

2016 2017 2018 2019 2020
Year

=
M
ot
g

o

NH, Emission (ton) NOx Emission (ton)

PM, , Emission (ton)

NH, Emission (ton) NOx Emission (ton)

PM,; Emission (ton)

20,000

15,000

10,000

5,000

3,000

2,500

2,000

1,200

1,000

800

600

20,000

15,000

10,000

5,000

3,000

2,500

2,000

1,200

1,000

800

600

%
e
mu
|-O

~

2016 2017 2018 2019 2020
Year

oy o
~,
|«

/
D \.

2016 2017 2018 2019 2020
Year

.-0-.

~.

2016 2017 2018 2019 2020
Year

~.

2016 2017 2018 2019 2020
Year

o-.~.

AN

2016 2017 2018 2019 2020
Year

~
.

2016 2017 2018 2019 2020
Year

SOx Emission (ton)
BC Emission (ton)

PM, ; Emission (ton)

SOx Emission (ton)
BC Emission (ton)

PM, ; Emission (ton)

10,000

8,000

6,000

4,000

60

50

40

30

800
700
600
500
400
300

10,000

8,000

6,000

4,000

60

50

40

30

800
700
600
500
400

300

4

2016 2017 2018 2019 2020
Year

2016 2017 2018 2019 2020
Year

.-O..

\

N,

2016 2017 2018 2019 2020
Year

N,

2016 2017 2018 2019 2020
Year

\

2016 2017 2018 2019 2020
Year

.-...

\

N

2016 2017 2018 2019 2020
Year

Jhu

53



of I+
oF 8) B ofl of
H o0 ot i+ I+
B & & B BI
[T
AR e d
Rl ol
B 8 B) B BJ
olo ofo olo oo ofo
R
o} ol o} o} o
T R OB T ORI
WF ok ok ok ok
NN N NN
OO0 xR
<0 80 X E N
o ~ o "0 o

[}

_—A_”_

_n_l

B

A A3A 2023—04

02023 08€

LR

#| o] A http://www.cni.re.kr

<
=




