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=2 [ 1996 | 1997 | 1998 [ 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
SO, [0.013| 0.011 | 0.008 | 0.007 | 0.006 | 0.005 | 0.005 | 0.005 | 0.005 | 0.004
03 0.0151 0.016 | 0.017 | 0.016 | 0.017 | 0.015 ] 0.014 | 0.014 | 0.014 | 0.014
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PM;y 72 68 59 68 70 71 76 69 61 50
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3. li7|P=E s =
D M2 r1ed 9= wE

Aere 9 d718d L9ed MiEFe 20039 7IE SAEER(CO)
177983€, A2H8HE(NOx) 103307, wA™A(PM) 47078 Fof oleth 24
4 vjEes U 20HY, T olg RRo) MEFe A dusier

(COE W%, A2AENOxY 605%, WIAHA(PM)e 73.34%, $E

(el - B)
T & 0] NH; NOx PM;, | SOy | TSP | VOC
A 177,983 | 5,567 | 108,307 | 4,707 | 7,635 | 4,864 | 86,691
Ol LAX| A O1 A 571 29 604 14 562 18 85
H|Atfod A 9,143 311 | 15,544 | 313 | 5,493 | 442 837
HZoia 335 17 1,534 7 209 9 50
MMSH 0 44 0 0 0 0 0
AR S E 0 0 0 0 0 0 3,617
RI|EHALES 0 0 0 0 0 0 49,613

T20|s 292 160,355 | 2,083 | 65,691 | 3,452 | 896 | 3,452 | 27,694

HIZE20|S 2 7,407 72 23,875 | 916 345 916 | 2,846
H7[EXz2| 172 0 1,159 5 130 27 1,949
Aoi2 2 0 2,979 0 0 0 0 0
s o 0 32 0 0 0 0 0
T20[57Ee] 90.10 | 37.42 | 60.56 | 73.34 | 11.74 | 70.97 | 31.95
7104 (%) ) ) ) ) ) ) )

Xz : T,

IV 2EEE &, |, 2005.
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2005 71F Mg AR BEUSE 2803771t o221 Q). AFHE
AR Ax A5 SR T SEAE 20%E AR, A& &
2 HlFo] ol T867%0 kil AR sHEAL Hlgo| Yol 14% FEE
Ebtth 25 Q9EAE HjES CO, VOC, NH37F F2 583t vjZE 1 9l
o thEAH 2d¥9 SOx, NOx, PMI0 & wW2d &3 5 AHE d88
ke SUE AFAtelM wlEEa ok

<E 2-6> 2005 AIEY AIE=X} S=2ry%

A SASSHT A SEA sl=At | SEAL | O|EAL | SFA
Xz CH 15,396,715 | 11,122,199 | 3,102,171 | 1,124,645 | 1,726,825 | 47,700
TAH| 100 72.24 20.15 7.30 11.22 0.31
NS CH 2,808,771 | 2,209,526 | 392,196 | 204,138 | 382,195 | 2,911
=
TAH| 100 78.67 13.96 7.27 13.61 0.10
Az SAA
<E 2-7> MEA ABY 222 HiEx
SOx NOx PMaio CO VOC NH;
=2} 181,952 | 18,426,164 263,618 91,750,123 | 16,441,490 2,065,344
EHA| 78,755 4,245,044 26,842,889 3,302,951 2,447
=35Hx} 96,460 | 4,442,952 533,160 7,991,620 857,095 2,909
HA 159,082 | 14,804,594 649,514 6,167,665 1,753,063 8,267
St=A} 361,739 22,700,724 1,942,508 15,084,782 3,221,683 357
Exx} 13,139 811,186 63,495 460,071 160,346 3,274
0| =} 4,458 160,041 12,057,608 1,957,589
sHA| 895,585 | 65,590,705 | 3,452,295 | 160,354,758 | 27,694,217 | 2,082,598
A2 IREADER, =27 (ASE WER, | 2005.

5) 2006 T @A AA AT 2857000t olth B AFeAME Am

ARE Agaan

B8 98 20009 71F



D) A%Y 0B WEF o)

T2olE 299 T A wE wlE: L¥9EZdY AolE Hol=H, SOk,
NOx, PMI0 5 F8& 7129 E4do] HZ, &3t o] & HIFS AL 3l
oh WA 19999HH 20033714 #4kslE(S0x)09] wlE&% Fol8 AHKRY 3=
2o} wjEo] 179030014 361739802 T w) 7i7to] AA F718l%a, $8&
2o A HjEEHE Y= A ks FAYS ¢ 5 A
<E 2-8> M2A| XAIBY SOx HiE=F F0|

7= 1999 2000 2001 2002 2003

22K} 111,966 110,003 250,329 172,981 181,952

EHA| 65,247 85,637 76,494 87,473 78,755

£5HR} 48,830 98,601 141,029 104,909 96,460
A 192,888 243,299 209,101 160,201 159,082
SI=A} 179,030 215,345 364,078 351,041 361,739
ELR} 7,905 8,786 15,445 12,666 13,139
O|=A} 11,195 11,144 7,761 4,427 4,458

SHA| 617,061 772,815 1,064,237 893,698 895,585
A= - ZEEFEEel 12005 =77 |LASE &R AIE 24
6) oFAEA(SO2)E Eoll s & Se B9 A=54o] e EAA 22 =EH

de A Hs A3, IS AE FYE =, &, 71H Tl Yo aFES

S ZYst. o3t AE AL ET 9 AMH Y 8 AJAEAEAN EY &, §

A9 AHdste] G wAH, A& A9 &4 AAAN 2 Aoy JdE T 4+

ZEY BAS FANTE ALE A Ut B ol3tAE AIAFNE dode

nAHA e 8 YJAEZe7|® stk

SHA} =AY AEAQ] FUlE Bsta Aok ING & FEAF9 FF8,

W& A 23 5oz i L¥9HE 7 ;}E FAIG(ARE - FEANNTAEH T

A] @ http://mamo.me.go.kr).
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A58 SOx &2 F0|

400,000

350,000 ey X SE*
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100,000 = e | | e =-53
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50,000 F— ol 3t
_ L e—r—®ee——=@0+®06____06 =

1999 2000 2001 2002 2003

<8 2-5> M3Al AHESE SOx HiEE 0]

oSN HZAe Aol & VA=A, t7] FolA distd
Abstel] oAl A, tf 7] Foll A 718k (VOCs) 2 885t

&5 Aske AFEA(precursor)d] GS I, gEAL &3 W FoE
wjEFo] ¥, gHEAR} 8ARe] wiEHo] 1E3] sk 9lof B o]
TEt CNGHZ Y02 H2o] Axsls wiEde vlAehA HastEA g
stele FAlolth 53] gEAte] wiEEE 1999d 10173 348ECA 20034
200724F0.2 5w o]} F7H A0 E eyt

fo Br

lo

ko

7) AAAFE(NOx)Y 9A493S AHEd dA3AA(NO) Hue o4k d A (NO2)7E 1A
d g% & F3lg Fv A2 ¢HA Ut K’—%E_A NO2o| =&5% &, Z 59 A
A A 71#A G, HE, HEE, AF 4 o 2712 dWAd £ Qe AR Hug
I glen, A& ug IIze JEAE JJM'}‘# 173*4%4 °\]°ﬂ ZA o S 9
wyol AVA St AFA EAug 2 EEE%‘“O] M BE ALY AT NO2 F=7f
0037ppmeg2  AX  Hz %’—olc} AR FEAWNSAEY EolA
http://mamo.me.go.kr).
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<& 2-9> MEAl AEBE NOx &2 $0

T 1999 2000 2001 2002 2003
SZR} 12,849,143 11,973,289 | 18,396,377 | 18,237,281 18,426,164
EHA| 3,033,626 3,929,102 3,783,839 4,332,745 4,245,044

SEA 2,017,705 3,725,865 5,452,164 4,843,284 4,442,952
B A 15,164,737 17,532,500 | 15,352,952 | 14,885,822 | 14,804,594
=R 10,173,848 11,365,929 | 18,658,913 | 22,145365| 22,700,724
Ex4 426,690 441,132 814,131 799,504 811,186
0| FA} 498,706 463,741 159,181 158,885 160,041

A 44,164,455 | 49,431,558 62,617,557 | 65,402,886 | 65,590,705

M
=.

Az ZsAnslol 12005 277 |_PER ujs2l A=

M

AHEE NOX B & 0l

25,000,000

20,000,000 MY
— 7Z &3t}

15,000,000

10,000,000 —— §é,—q

5,000,000 ————_E
L e oo o |
1999 2000 2001 2002 2003

<8 2-6> M2A| AEY SOx &2 F0|

< 2-3>A ALY HAHAPMI0NR LATE 53] Z7ME olole
o} 20039 °o]F FA} 7Hhdske FAZ Uehdth 5y

=
o
o,
o
(2
]
o
Do
S
(L

7 F9 wAdEe YAtek AR Ak EFES B} o]y A

S Bmok olyel oy F79 nAHuEUolY o TSI ENE HEHER

moky} 77 1E ZFA a1 °l‘3} nARAE BEdozry A wEEAY o3

bt AadeE 2 shad Bdo s 2350z AR vAuA s FAg 2

A AW S otsiaa, b 7159 AE .LEHE“:} T3 WARAE AFE I3

711, A% o Hdol A AXNYALE Wiy, AZE HHHo] 24" FHE0
U 54 5ol B4e dotiAE: =AU 7|84%4 E¥]A : http;//mamo.me.go.kr).
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N—r

A5, skEake] W& St 71Q1sh

VA

= N
o= A & itk
<E 2-10> M2A| AZY PM10 HiEZ 30|
1999 2000 2001 2002 2003
225 110,100 102,663 261,318 255,766 263,618
23k} 263,981 445,725 685,293 582,090 533,160
A 704,113 808,601 701,475 661,836 649,514
32 R} 863,457 978,765 1,670,615 | 1,922,004 | 1,942,508
E2 R 35,025 35,534 64,669 62,925 63,495
37 1,976,676 | 2,371,288 | 3,383,370 | 3,484,621 | 3,452,295
A2 ZEstAEtelol 2005 VI [AUER &, X2 24
AEE PMIO Bl EZ %0l
2,500,000
2,000,000 pren
1,500,000 —=— & A
B A
1,000,000 53
500,000 ./r/r_\'\P *— S A
1999 2000 2001 2002 2003
<O 2-7> M2A| XIEY SOx HiEZ F0|
AWBEACONE T4, B F54 71224 8459 gaiio] B4
A A2Hge T SRR MBS F2 SERR] A, S8 37}
FA0 hek ASH9 F715018 Holw 9o, SHERs w20 HEFE )
How wlog solth

YAbstero] Q1A YIS AUEYE, A FoA daH 9FTE e HERIZWS
FI2EAEIZH(COHD) 22 HAAAA 4429 SH7]5S AAI7IH, LEexe] Yitst
BAal §EX0] 96 ARE AdoAE i]tgﬁ?_ e gAk(A g F=AWREA
£ 9 o]A : http://mamo.me.go.kr).
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<& 2-11> MSA| ABE CO &g F0|

T 1999 2000 2001 2002 2003

SEX 64,030,017 60,121,201 | 94,243,096 | 91,063,074 | 91,750,123
EiAl 27,209,642 | 31,347,480 27,502,224 | 28,661,212 26,842,889
SEARE 2,814,748 | 6,870,097 10,000,070 | 8,563,869 7,991,620
B A 5,471,074 6,451,459 5,983,955 | 6,000,338 6,167,665
S=4 5,940,560 | 7,046,288 12,770,453 | 14,800,345 15,084,782
EA 213,465 230,645 443,343 444,286 460,071
0| EX} 30,506,951 | 30,659,693 11,994,595 | 11,972,904 12,057,608

AE - DEEEoErol 2005 =77 |2 HiER, AE A

A58 CO HEY Fol

100,000,000
80,000,000 z SEX
0\/ e
60,000,000 st
40,000,000 B &
i:===—4k:::__._____—u—_____. % 2%
20,000,000 SHER

1999 2000 2001 2002 2003

am
4>
b

<O 2-8> MSA| AIBE CO HiE2F 0

2490 27 A AF
A wE7IAR QIR 9% FAE F glth Tﬂb}ﬂ} AR 27N wiE 2
19904 392 FEAA 20080l 59 8xivt Eoz wid 2 Fo7 Fhelal 9
oh 2 717 1917 ATk EEE 12404 1228802 SUISHGA, Sk

= g 507k S7HE el 1k 23 ofFA7Ie) sdEhe 20139

He o7 Lo Zo] HAEe w89 Aeke gk AR, 7145

N,
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i 2471~ BHiEY | ol GDP | Qlgt 24I7lA | 2AJIA/GDP
= (HHBHCO2) (M) | (10¢4=) | (tC02/Ql) | (tCO2/EHBk)
1990 310.6 42869 | 320696 7.24 0.97
1995 452.8 45093 | 467099 10.04 0.97
2000 528.6 47008 | 578665 11.25 0.91
2003 582.2 47849 | 662655 12.17 0.88
2004 590.6 48082 | 693424 12.28 0.85

Z: 20044 2ATIA HfEREe XX
A2 ol X4 A o2l (http://www.keei.re.kr)

24HdMd}2a S EF (Bt Co2) F ol
700
600
500
400
300
200
100
0 . . . .
1990 19956 2000 2003 2004

<38 2-9> 2AIIA B SR 0|

A HlEdd 2AVEA HlERe AR, dyA] e 49 9HTES
2 gRES AAskaL Age el 61 99 4tkE S wiEsia Sl
Aol wlEFe] 7HE Be Eoks AYATY FoHIeHTE)R ¢y
ARE 3366%S wiEStL 3lal, HE olo] AxY 3 FEAUBLYTE)
30.29%, & EOHBEWMTE) 197% To2 UERTh FEaoke] 247k ul

=2 U8 W78 2H=Z Wiz vlejA Hlawd S FEolA sfEoks
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AZY 2 DY Bl HEo] LS 45T 4 U oAt 2 Roje)

sk

<HE 2-13> HiZHY 247t HiEE

=2 Hi E 2 TAH|
SH{E2HHIER) 590.6
THIEZ(HED ST)) 557.3

27 490.2 100.00

27 484.5 98.84

Of| Lo X A4 165 33.66

A= ECEIREE 1485 30.29

ot | E& *5 96.6 19.71

= 2 SO I/ AUSS/7|E 74.4 15.18

_ 2 5.7 1.16

e AEHAL 0.9 0.18

= MRYUFMATIA 4.8 0.98

27 69.4 100.00

=4 29.8 42.94

315t 13.3 19.16

MojayEm =54 0.2 0.29

7|EpA 0 0.00

HFCs, PFCs,SF6 A4At 0.7 1.01

HFCs, PFCs,SF6 £H] 25.4 36.60

A2 ol XA A 042l (http://www.keei.re.kr)
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ERoIERE

2= AL
14%

20|S£E9)
oEBWHE /0=

<8l 2-10> M2A| E20|SFEQ| 7 |2Y¥=2! tiE 7|0iz

AeAe E2olT 29d F 3EAY Joe Ax £ Hg w2
U AgAH oz Frkshe FAC Slth < 2-15>914 BE 20034 71E 3}
Fae GAkE w2 40%, Ak 346%F St AAsaL 3l
AR l“ quﬂ 56.21%7} SR ARE Aol A W& A )l 3 SOxs} CO2Y v
S7keke Folg Hola glth. sEAlsae AeA] Asa S5
?41%ﬂeﬁb1ﬂ% Ak o), shEAtet EREF W BtAS £
aloF & Aoz HATh

=)

o
}

<)

e
N

|

i}

=%l 7

r°1'

<& 2-15> M3A| 3lEAt] 2= HiE F0[2 7|0=
(&l : ko)

20034
710
SOy 179,030 215,345 364,078 351,041 361,739 40.39%
NOx | 10,173,848 | 11,365,929 | 18,658,913 | 22,145,365 | 22,700,724 | 34.61%
PMio 863,457 978,765 | 1,670,615 | 1,922,004 | 1,942,508 | 56.27%
CO 5,940,560 | 7,046,288 | 12,770,453 | 14,800,345 | 15,084,782 9.41%
VOC | 1,059,777 | 1,279,854 | 2,595,224 | 3,103,408 | 3,221,683 | 11.63%
NH; 3,706 4,240 7,013 8,191 8,267 0.40%

T 1999 2000 2001 2002 2003

Az - SR, =t o7 |QE=E BE-Y, 2005
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SHEAFE A QAR WEEL A Tl FF wEt AA Eokith
NOx9 3 wWiEAsE vlus] BHE 4% ZR3tExie] Mol
0.778(g/Km) F==olu, 58 4237 (g/Km), & 12366 (g/KmZ 108 o) &

SEU 316U T, 232t
270,335t), F¥AR= 105,3020], tHE3Exh= 1655902 A8 Ak HlFo] 716%
2 450 gtk afdr B8 A=At NOx &8-S 55% o4
S AL TH2004'E 719). WS Folx tiR At g wjEFo] 20014
AZF 9BIEANA 20043 14402 B2 F7I519, T3 TANE 46.6%004]
56.2%7HA] Skl it

<E 2-16> B2} ST NO HiEZ 20|
(EERETE)

TE A8 B o
HIE2H(t) 7,306 4,065 9,931
20014
TMH[(%) 34.30 19.08 46.62
HIE&H(t 7,340 4,352 14,402
2004 hE(t)
THH[(%) 28.13 16.68 55.19
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2) A

ZAbol| E3F

%

i

HEAte] A4 15 o
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oA | oHE | mHE oAl | g | mME
1990 4 0.76 2000 37 7.03
1992 3 0.57 2001 69 13.12
1993 6 1.14 2002 69 13.12
1994 5 0.95 2003 77 14.64
1995 11 2.09 2004 55 10.46
1996 19 3.61 2005 35 6.65
1997 20 3.80 2006 41 7.79
1998 22 418 2007 25 4.75
1999 28 5.32 A 526 100.00
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21 - Capital Region Clean Air Initiative)”S &3%3}
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APRARR7E 9A7F 9641 02 FETE t7]|e gy AAE FAIAH SR A
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A WEEE S0P, €O, Pb 5 13 292 93 h7]edRAE Ao &2y
919«1/} 0 FRte]$ AFsat WiE7kE B AKIEE Skl wel NO2, PMIO,
T 22 LEEARE A% WG EAl tFEL deH, o]3e] FF 10~20
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<& 2-21> SEEX|YQ| ti7|2¥oR QIFt ASIA mshH|S (Bl @ HR/H)
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ST H 103,033 38,520 14,185 43,807 6,521
Mg 18,842 3,684 4,062 9,231 1,865
OIN 20,474 11,247 1,958 6,221 1,048
47| 63,717 23,589 8,165 28,355 3,608
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F& 20143 PMyo 40 pg/m', NO» 22 ppm 30|t} 20144¥ =
2A387] Slste] izl d el A= NO29 73
atejof atal, PMy,, SOx, VOCY Z-5-elle 2001%1 Hl & div] BI%E

AABRAL 3
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A E 37} g,
<E 2- 23> CHAY oh7|&td JHMERE(MS2A])
= 2003 2007 2009 2011 2014
O MR (pg/m') 69 60 55 50 10(385F)
O|ASHE! A (ppb) 38 35 32 28 22(Te| 4
A= stH2 ‘Sz d o7 |gAze] 7[2A41E”, 2005.11
<E 2-24> 20144 th7 |84 JWMZSE(MSAN)
-+ &2 SOx NOx PM10 VOC
A 70,188 309,387 14,681 262,479
iﬁ?};‘ M 2 10,399 98,188 4,408 88,538
(£) o A 16,362 60,184 2,567 54,029
4 7] 43,427 151,015 7,706 119,912
20014 CHH| AZ2(%) 38.7 53.0 38.7 38.7
A 43,025 145,412 8,999 160,900
H%{(Q‘_LE, M 2 6,375 46,148 2,702 54,274
s
Ez(g) o A 10,030 28,286 1,574 33,120
4 7] 26,621 70,977 4,724 73,506
A= stH2 ‘Sz d o7 |gdzie] 7|2A41E”, 2005.11
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AZ  MEAL TR JHME fIE =2 ASAE M2ldet 7[E¢, 2007.
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AL AeAEE AsAaoln dAst] o' 71k g7k
AAE @5 RS Ao Bk AR AApERolth AA AEAlelA 200615
B 20104 717Fe¢t AP E miEvts ARAA FAA LS F AT6HNZE o
staL glom, B o= 1dEet 9003t ~1,000: 7o} Ae hdez 4
BAAE AN Agelrt. olAd Aol w}E QPEA AHIEL HA o]

=271 = = h
=049 wiETo] U3 AHEZA PM10Y A$- oF 3% 7}gfo] AztEglon,
VOCS] 9ol 45% Hx Ase Aow L}E}kb:}

(el =/4)

T= 2007 2008 2009 2010 2011 2012 2013 | 2014

PM10 92 94 95 96 94 94 93 93
HIE(%) 3.2 3.2 3.2 3.2 3.1 3.1 3.0 3.0

VOC 723 679 644 621 594 571 556 543
HIE(%) 4.5. 4.5 4.5 4.4 4.4 4.3 4.3 4.2

X2 HSA|, SR (BN IZHE SRS 2eh MBELA| ASHE, 200611,

AEAE 01497H7 F 1827209 ZAfratde] DPFE 723 oAolH,
59,469t DOC 3}, 57,125tHE LPGAIZ 7§12 Algoltt o]& Ad ARdul=
2006374 19469, 2007 15639, 20149 11239 ¢ 5 Azt HAY ojite] &
e Aotk F=A BAMNA ZEAZ FALE A3 “MEA] AlFA E
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E

T ol MEAY ARAEA Agesiag F0 wE ed=dE AEEs

AR5 AN

<IE 2-40> oA[H DPFRDOC F2&t 9 LPG JHZ AR FXIAHE I AledH|
Srie DPF DOC LPG A ArH[ ()
~2006 17,389 16,990 12,314 46,693 1,946
2007 18,659 13,551 8,944 41,154 1,563
2008 15,685 14,482 6,842 37,009 1,248
2009 16,968 9,166 5,505 31,639 1,101
2010 19,424 5,280 4,872 29,576 1,218
2011 24,925 - 4,651 29,576 1,331
2012 24,151 - 4,748 28,899 1,283
2013 24,315 - 5,002 29,317 1,280
2014 21,256 - 4,247 25,503 1,123
A 182,772 59,469 57,125 252,673 12,093

RZ 0 MEAL B2AME 2010, , 2006. 9.

DPF 1t% AR7IZE 5 t71S Q&4 A ade 97 Rgtiss aels)
o] DPF H-3o] W2 QHEd Aas AHg3 Aol “A&A] AlYAIE o)A
= 20109 o] ¥F-E= DPF+SCRY HFo2 PMI0 A#&Ex} Myt ofyzgl NOx
Arad= A 1EEck DPF Bao] W PMI0 aHEke 20073 359% 5
ol 3000 B AaFy) A1, VOCE 200749 7348, 20149 5738 A%
7} e AoE dEHch

DOC A Al 1 AM7IRE 5 LEEA AR At Rgdisrs 19
ated DOC L 9EA AgrkS 2Hstgith 201497HA] Bl 5046000 B
ke & o, 20073 PMIO 19¥, VOC 4Eo] 2Ea, 201430 PMI0 4%

VOC 11E 7<41:E )\1-716l T 01% ;\(juol-o]q_.

2

o}27)A] W o 7 [ PG 9I7F dA 7Hé A AZ Y45 1ske] LPG 4
0149 A2A)o)= PMI0 66E,
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el

<E 2-40> DPF 230] M2 = shE Azt
(el =/4)

El= 2007 | 2008 | 2009 2010 2011 2012 2013 2014

PM10 359 304 312 337 337 318 320 301
NOx 0 0 0 405 895 1,336 1,780 | 2,167
VOC 734 754 843 865 782 673 638 573

<E 2-41> DOC 220l U2 oIz v Az
(el =/4)

El= 2007 2008 2009 2010 2011 2012 2013 2014

PMI0 | 19 26 28 36 29 19 9 4
VOC 44 60 63 85 67 46 24 11
<HE 2-42> PG AT JHZO| ME AT HiE At

(el =/4)

T 2007 2008 2009 2010 2011 2012 2013 2014
PM10 64 71 74 96 88 74 69 66
NOx 331 353 367 405 363 298 282 269
HC 13 14 18 19 15 11 11 11
X2 | MBA|, SEAU [N |2 2T 98t MSSEA| A, 2006.11,

‘
bt

=82 27193 sl SRAFAEA ESEIES 29e A
A wE7ke AR 54, Xﬂ* H drog Nzt AGAY =9 F
= AzHEY iz H3ishs Aol Bo a98d wo] HERFE AF3E)
Joll Hxfehs AFsatolth M8Re A1 2010, 5HUIAo] w2, H%Al% 014
A7kA] & 9516HE HAE Ao mad old AgFe ok 63299 7
AT obM AZHA A B 20061 37HA) =51 2793} A}?j% 2 A=

3kl gle Aol

Y
t

ofr

N ‘&
BN

o

4o

2%

>

o
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<E 2-44> AAME e XSA (WA FEAE Al

T &2 ~2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | A
=7

&} 437 18,517 | 6,897 | 4,729 | 4,881 | 5,473 | 6,074 | 6,166 | 6,342 | 49,516
ArH| 12 170 | 87 64 63 67 71 73 75 682
(12))

AZ 0 MEAL TH2ME 2010, , 2006. 9.

Z718t] o eH=E A e AsAt 42 55 F 8d~10d
AEAEA ARG AEAre] WE7ks A Eee 24

oAl ARE wAG B5 T HOJE "Ji}f’% LHEA HiEsFe AT Zi%
£

s

<E 2-45> L ZA Z7|mAlof| ME oixy HjE Attt
(Ehel - E/4)

= 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 2014
PM10 62 88 108 47 43 49 45 49
NOx 468 679 829 436 391 449 451 497
VOC 60 78 96 73 66 76 55 61

X2 | MBA|, SEAN[HZINMT |2 2T 98t MSSEA| AIBAE, 2006.11.
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el B w9 B2 259 WeiME 71 AaAle s =
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o B A Bagel FaNHT Uk YA FAE 1 FaRdE BT
2 A A5 Sl UE 2AZ A7 5 9 A7) U 94 AE
wish o] 20064 19 1998 AYSE SRARATA Wk g

MgRge] B4 GolE BPsa AT BE YA Bl o

T |
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A B iAol disl sleake A des AA

B

18) 438 ¥4 9 8a7tAc 19989 19 ofF ddAf3} "o, FHI5ES At

oA el FeiXe ALAE FAG L Slch

™ @
L oy
N

84



(1) 2x BRIFHel &l - Z40fR

S

et 718 BhAe FRANEAAAsAdsEE wE
AR 73, LPG AAZE, =544 27194 A9 5 AR &
& wiE7ke A Aok ANG S71A AE FelA LPG Az A,
AFrre SHol 194%2 7P WA vsta, AR el s 0767t 3
of gk gt

el e wETtAls I, 3 g4 =4 S3AF oo By 4
A e A R AR 58 5 5 Ut 2EA T B S3AZA

‘FojetA) Fetfe SHol 40%2 Hlud =4 Yehsith

)

.

i

At Al T Awtdes wiErks gl g o EF =k A
ez v A 7EAL A9, SEAg S 2/ eE 9E 5
Sl FA=rt vl w=A Uiy ole tred dETArE A
Alofsta AlgE A dup HA] 4gkal DPFeF DOC 2 A=) 7]
TEA FREY AR FE] mE Ak

T
< AEelA FE7F TS| o] FoIAA| o2 A5 9o 4T 5 sink

oL

F5 e FFES MG $F ASAE 44 FAAN Adshe 3949
11

Zone)® =91 FHISHL QlaL, 7]EY ERERE ARY giAds A
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<E 2-46> B=AR 2T FHo{ & F 0{F

& o{ Bt Zto{stx| t=rt b

ZHATA|
Bz HME Bz HME Bz
MNAUTx| FE 214 40.7 312 59.3 526
XNEsAZl JH= 102 19.4 424 80.6 526
CEXE 27| A} 180 36.3 314 63.3 496
SN T 274 55.6 217 44.0 493
HIEZEA F7|HA 399 79.2 103 20.4 504
CASHH 288 59.6 193 40.0 483
& s 355 72.2 137 27.8 492
e 346 70.5 145 29.5 491
FHA HE 325 61.7 172 34.6 497
AUX| B 309 64.4 170 35.4 480

2 =t=AE 2Etnel se= Fot

et BETAe) Fowd e $aAEe Qs Wke 98 B 7
Aol FLES “BEQ3, “FR8kA o, "Bt ‘Tasy, e T
23ty e) 58 AxR Zgstdo

1 A AR FERARY FREE B 3443, 271EA Ay HeE
343402 HriEoa, AT AR MRAES A Hi 309802 AjFHos
S B seAte] WlEvts A e e 2dAE 2aRl A%
- A =7aka, Agejde xst 22 AR ds 3] v

H3l Ao s4Hrh

ol
X0,

al
H
R I

tlo dfo

ro,
olo

MEEA Mzl Z=7|H A} 52 Y7[AA
2T Q% Q% £2E o=
3.44 3.09 3.43 3.30 3.51
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T4 BAGHY AaA] FRAFTATE 247 Hi 30893 311702 FAET}
Al H7FE ATk
<E 2-48> =4t WEStHHo| tHst ST HIt
Se st SEH S ms|E== A RIEIE XX 2
zog zox zox =% =%
3.00 3.49 3.64 3.38 3.11

AR RG] FEs) 712 BT B BEFAY FaE} b
A sEo BAED doke Aol LRSS ARl UE Ba
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EAF Hl&o] g}, 358 ofet SEAe FH ok Doc-°4 Hlgo] AY A Y
Ebstth.

<E 2-49> HIETIA NMZAIY EoiE

[=}

ASofAr Bz HME
DPF 52 9.89
DOC 103 19.58

AIXIZHZ= 34 6.46
Z 7| X} 14 2.66
7|E} 10 1.90
Eofsix| A4S 313 59.51
A 526 100

A9 20061 ALY HAAHL 3ut 6-A) FFoE, 39 FFe
sHEAL 7 10% wRto] AZARe] Folatal e AAolth. 1ddE 40%°] 3
of SHol U olfre AEuS A8 o AFsAEY HrkE ATl F
ANAANE 5 AT Zo7h B8 AR giEE AMS AR XA
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| 7| E}
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59.51
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AFaAdel Felsta Qe AFEY] NEES
BAFH 5 283
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3949 Bhe W uh
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557, AQAI7E B 3L 2647, A/S
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BARRE | ey |ANZREA| dTES | NS i
2.76 3.04 2.64 2.55 2.65 2.89
WA Aol e o712 AdEe Ug ke e BUEe 23
sto] A2 BEutEdithe 37t 4% A= A Jelsth ey Aasiarg
o AAole 9 FFsha Yok A4 4 Ark
<E 2-51> MBolAldel tho|& Mol CHSt oHEE
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<E 2-54> MSofAl Ol = AR A/S BIEEE

& Bz HHE FA
o S0HE 13 5.70 5.70
=E 85 37.28 42.98
BHE 102 44.74 87.72
oHEg 25 10.96 98.68
O 22HS 3 1.32 100
2l 228 100
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HNaE MEA 28l

Tel9f 7|

H1E M2A 2754

H2E Jzl=Fo Fo9 iy
H3E 2[=9

H4E MEA




A = MEA| JzIE= £92|9| 7|=a}s}

A A& 2754 =3t TBSA

20061 T AA ML AEA FEUNTE 286867HH, AFHEE &
2} 2,266,1060, 3HEAF 383988, &AF 198696, ©]FAF 389801, E5A17}
3067TH7F SEE A Aok 27 AEE FARIE 2-6>)00A4 skl o] A
= A5 TEUT F SEAE 0% AAshe i, A& BS $8ak HF
o] wj-g- o} SHEA} Bl &L 14% FFoltk 1y 2 FY3E 3 AV|=
o] gEAEF 641,880H( 18800, A 154582(17.6%)HE FBHOE AEAGel|A]
5ste AoE & 4 Yo 2 U9 JEAF HIES A3 5L FFOE
AehEth),

¢

20054 71F ALY 3EA U 3021%F FPLoR 52 o] 52078
, HIAFY-Eo] 339218co|t}. HIAIYE SlEAtE Hl&o] 865%0 Dite E
Feolth AxFHEE B A AzjFEe] 1E olsiel Abgo] 329182, 1
E~3E mjukel x}gko] 36038tH(9.2%), 35E~5% Wk 1L 12,.841tH(3.3%)0l
B3ty HAUAAFTEF 5 OWQ 14135r41i A 36% oIt Hpkow
e EFY EAL vAKECE FEEHE HIEo| 11, FUE SEAYST
g R FEEE dgvt E%\ﬂr. Hwa 08 FEHO AR 01%!% 1

=

A2 S2EUF 0 AA 822317, s&xF 598936, &=} 1545820, &=} 64,628
dl, o] & 55,515t &4 4,171,
A7) A5A T2US 0 AA 36511420, &3 2,733941H, EAF 641,858WH, =T}
267631EH o|Fa} 273,398, EaF 771200, (A& BAA)
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E EZo| 3ovtel] Sulslal Qlo] A& AA vAKE A HlEo] =& Aew
Hotrdt
ARAOZ MAlE 1E2HY Hl&o] T8 839%° Galal, HAIGE 32
A Hlgo] 85%0 ol2E AoR Ueht EFEFTY MasAS 2T 5
o gle TEoIT 3EAFAe 18 o de) BAE AHos 2@gd u)
7|95 =2 T Akl ik Adio] =8 I Aok 1y &
S S AAHE FHAgsa ERASIE J|shke By 2949 S F L 1
AR, AP EH sk AAZHQ At glole EVFssitt & Aol
<E 31> M2A| F|oiINx2Y sE2Xi2 SSoi(2005. 12)
A HIAIRIE A E
1E ojot 329,182 299,406 29,776
1E 0|A-3E Dojgt 36,038 26,638 9,400
3E 0|A-5E Ojot 12,841 7,294 5,547
58 0|A-8E Ojot 7,285 3,540 3,745
8E 0|A-10E Ojot 1,356 538 818
10E o|A-12E DOjot 2,102 798 1,304
12E O|A—-15E DOjot 879 412 467
155 O|A—-20E 0|5} 1,142 371 771
202 0| & 1,371 221 1,150
A 392,196 339,218 52,978
A2 : KOTI, 27|1S DB
2) M2A| stEAE SEF0|
A& g3t 5 = 06 2uHol A IMFGA] &) 30Rk) S50
A Hak —7}0}04 2003L4 399 9HU S AAHoZ Az} slek H3lel=
FAE Holx Stk diil A7IARY JhetE STHRolh ALE L Slof =

AR eRe 723 Zhea e AFo
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1997 1998 1999 2000 2001

2002 2003 2004 2005 2006

<2 3-1> F=

<E 3-2> '07~'064 32X SE0i% 0|

 3=A SET 0|

M= Ma oA 47|
1997 2,072,256 320,033 98,811 359,492
1998 2,104,683 309,556 99,880 370,224
1999 2,298,116 328,018 110,030 413,320
2000 2,510,992 352,801 122,029 465,615
2001 2,728,405 378,287 135,456 518,595
2002 2,894,412 391,142 145,992 566,332
2003 3,016,407 399,117 150,128 598,809
2004 3,062,314 395,441 150,735 614,978
2005 3,102,171 392,196 152,396 629,684
2006 3,133,201 388,988 154,582 641,858

Az SAY, SAZEAIZE(KOSIS)
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<E 3-3> M2A FYURE SdE| ABTMH|(2004H)
TE S84 EHA| A sl 7|}
AlA ZEElC] 74.7 5.0 2.1 17.0 1.2
=X FE=ZeI 59.0 23.4 5.4 7.7 4.5
A 70.6 9.8 3.0 14.5 2.1

Az o MEAl nEX|E ME, 2005.
B2 DMHAS Helft 22 KA, SSA  SSA + SEAL (B 1 2EH0[+ SRR

g7h AA T 11.3%235215ME AAT FER 7P B AT
835%, WEET 726%, ST 121%, $I7 6.38% 22 eyttt A4 A
A A 4dE Aol sigehs =AAG g A HE qdsEa 59
AFAEE AFste Ao 22y AA st=2F S3Fe A, Az, $9% 5
Fds GeEAN =A dEd, FF e S8 o tg #e
Ao 312 Mo g FAo] Zod AoE HoY 53 A
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<E 3-4> 20024 M2A| LHF E=XSA SHY 12

Ll

Bt oh/ed

T2 F= 7 LH= 24 | /&%) | RL(R) | 2H(%)
Lt 23,527| 25,036| 28,707| 48563 10.93| 11.63| 11.28
Us+ 6,218  6,067| 8,015 12,285 2.89 2.82 2.85
4= 3,484 3,260 4,846 6,744 1.62 1.51 1.57
ZMF 7,530 7,281 9,627 14,811 3.50 3.38 3.44
ot 4,953 4,613 7,243 9,566 2.30 2.14 2.22
b 5710| 5573 6,611 11,283 2.65 2.59 2.62
F27 9,341 9,291 12,199 18,632 4.34 4.32 4.33
27 9,466| 9,510 13,825| 18,976 4.40 4.42 4.41
o7 8,138 6,700  9,216| 14,838 3.78 3.11 3.45
ZET 3,873| 3,625 5210 7,498 1.80 1.68 1.74
SHETF 8,886|  8,921| 10,139| 17,807 4.13 4.14 4.14
S 4,996 4,727 6,479 9,723 2.32 2.20 2.26
ofZ 7425  7,300| @ 8,244| 14,725 3.45 3.39 3.42
MO 3,742 3,511 4,625 7,253 1.74 1.63 1.68
MEF 17,894 18,066| 21,664 35960 8.31 8.39 8.35
4T 8,269|  8,148| 10,034| 16,417 3.84 3.79 3.81
HEF 4,887 4,578 6,570 9,465 2.27 2.13 2.20
&aty 13,563 13,904 16,270| 27,467 6.30 6.46 6.38
by 5008 4,862 6,871 9,870 2.33 2.26 2.29
USZER | 15362] 15908| 19,908 31,270 7.14 7.39 7.26
M7 8,242|  8397| 7.987| 16,639 3.83 3.90 3.86
287 5167| 4,976 7,106 10,143 2.40 2.31 2.36
z27 9,590| 10,087| 10,347| 19,677 4.46 4.69 4,57
a7 14,932 16,114 17,089 31,046 6.94 7.49 7.21
ey 5054| 4,804 6,575 9,858 2.35 2.23 2.29
2%l 215,257 | 215,259 | 265,407 430,516 100.00| 100.00| 100.00

Az 10125,
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3) shEAsate 2RaE

603 (AAEHE 606%), 325 1L033(FAEHE
384%) AEoltR), £EAY FAXE HlLEe] dd F5E 2553, HA5Y
1.343), 32538 12132 Vgt

FTHEEE 1€ |3t atgo] 9 2563 53, 1~8€ 1& ] 258 53, 8%
o] 231 B0z dFEZ] g 347t viwg Aok gl FEHY
T2 FAEYo| Zo] AEHE 593, TAFHE 07%E FH AL io} =
AoZ Yeytth

sEat $PAYE AHEY, S0 BT RS km(FA A 594km, ¥
AAY 39.1km)olx, A= BF-S 1229kmE AZE 2o HOTH<IY 3-3>),
HAAYEE FEH 564%, 559%0]3 FAAEL 436%, U1%=2 2 =o|7}
e 2o vehgth EFEEs £E9Y A 1E olate] +3A7}E 79.1km,
1E°8E w]vt 1085km, 8& o]’} 2438kmE 2 A}o]E Holal gith

O

<E 3-5> $TH E2Y NYSH(S) Thel 1 TH/S, %

e A ] 3™
sa+z) | Ansas | Anssas | sasds | 3sds

1E0]5} 2.56 1.36 53.6 1.2 46.4

1~8E0|ot 2.58 1.31 52.1 1.28 47.9

83E=0[at 2.31 1.23 59.3 1.08 40.7

2 2.55 1.34 53.5 1.21 46.5

A= KOTI, =7tu& DB

2) FAFATY, 20054 AF AG3L 5= 7FH FIF 2AEH, "2F,, 2006,
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=43 A% gaold 18 ge e el $Ede Afednes 18
olgt 56%, 8& ol 646%E WIEH TR A7t EX FHTH<E
3-6>). WA Aa e AALPAYEL 18 453%, 88 ol VI%Z EF°]
FH5% Gl e e, o el FEde 523 Bshe 4
A E2) BAsETE ® T2 549 A7) BEd 20 g a4
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<& 3-6> s=At EgE dY M2t SAHE

ERRE =34a]
T2 AR 2 SATY
selkm) | R | Aeikm) | SRES
1£ 0|5} 45.2 56 33.9 44
ey Ex1 sED|ot 65.2 55.6 43.3 44 .4
2 8E 0|4t 174.2 64.6 69.6 35.4
M| 59.4 56.4 39.1 43.6
1£ 0|35} 71.5 45.3 87 54.7
A 1=x1} 8&=0|ot 87.1 44 .6 118.2 55.4
= SE 0|4 122.8 38.9 213.3 61.1
M| 81.2 445 108.4 55.5

A= KOTI, =7tu& DB

™

2 M2l =i 2dsE

o

T A Eold At Ate] AR A AAlsEel g A A
TZY &S YEile Afolth i}%i}%@ THEES B} A FFs)
= MdoZe FaAAE AP hds vET A HALPaE0] AHEET]

A& (Capacity utilization) SFEAsAHS] AAlsE 2 F 9

Aol et TAE Ekme] ¥ HlEE FHH

=

ﬂ

%, 98.6%E

% - L 8
o) SO, AAFAE, DALY e 4 shEEds
gaARgo] WolRe oA g & 9}
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<E 3-7> £ =X EEY RUsE

= Eolsl 1%2::‘_'} EQ|AF i
T2 LE0|5 — 8E0[Y gz

HadxlE 67.9 75.4 83.5 71.3
|

Mg 37.3 41.5 54.3 39.7

HAMME 62.8 70.8 82.7 66.2
M2 -

Mg 37.6 45.5 58.6 41

Mg 75.2 78.4 83.9 76.9
ol

HMMgE 42.7 43.6 50 43.5

Mg 67.8 76 83.6 71.5
47|

Mg 35.6 39.5 54.4 38.1

A2 KOTI, =7luS DB
7 AE2S (HAMEY « MXSHsE))/(HAsELu 2] ulgolch

e $58 LA e NN FEAY JHAEE z@s—} | 2

sgort AlIE AIGe] SETRG BE AL Aol FEEL: <
358 R UUT FEVE AABIEI AES] BAT ATV

< 258 AMgEo] =2 Aotk AME2 18E THA Ao AT
g} FAFAAL L BT HIAGE EYRT AL FAAEA HAEHETG

241 Yo} S &gl Bk & 4 Ank

ol

A0 7 FI-TPAAET] A EENA HIAFEES 22 66.01%, 37.86%
AR AFGE-2 7823%, 5288%= YE 2 SHEES HIH oe

=
2P WFe] AYHOT YI AMGOR 53 WAYS EYY HFo]
we Mo S4ET 55 1E Al wge] ol 8% Gk, HAIdE

2% wgo] $5%0] Dok HEAe] Ae %333%01 2o 43E 1

& AATEY FFULS o2 2L RIS SE SEA 9PN

45479 52 47 598 25 204 ke Ho
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M|
2.64
1.60(60.63)
49.60
50.42
131.40
38.37
69.19
42.62

D Oi/e, Km, %

o
e

f

=
2.39
1.48(62.10)

79.78
73.48
184.56
32.19
78.23
52.88

HIAKY
2.75
1.65(60.04)
37.04
41.66
106.80
41.22
65.01
37.86

IEXISAE STAEIZAL |, 2005.0(A RH7A
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<E 3-10> 20024 M2A| LIRSS st

Ete H/E

o= o o 7E | 7 | a4
T& T Sin ) L= 2A @ | (%) | @
2T 6,387,276 6,035,368 7,470,729| 12,422,644 11.5/ 10.9] 11.2
4sT 1,350,842 1,805,759 2,001,030 3,156,601 2.4 3.3 2.8
457 672,569| 1,079,737 1,171,728 1,752,306 1.2 1.9 1.6
ZM 1,776,840 2,008,263 2,430,161 3,785,102 3.2 3.6 3.4
et 940,657| 1,528,109| 1,737,582 2,468,766 1.7 2.8 2.2
AT 1,332,838| 1,560,011 1,680,455 2,892,848 2.4 2.8 2.6
TEF 2,592,112 2,213,633 3,147,775 4,805,746 4.7 4.0 4.3

Ee 3,117,327 1,914,790 3,524,985 5,032,116 5.6 3.5 4.5

T 2,016,439 1,749,140| 2,340,165 3,765,579 3.6 3.2 3.4

EET 768,895 1,166,729| 1,267,756 1,935,623 1.4 2.1 1.7

S 2,270,128 2,318,383 2,617,030 4,588,511 4.1 4.2 4.1

SE 1,028,587 1,460,605 1,587,256 2,489,192 1.9 2.6 2.2

ofz+ 1,866,960 1,919,345 2,110,482 3,786,305 3.4 3.5 3.4

MO2 715,230| 1,157,142| 1,098,443 1,872,373 1.3 2.1 1.7

M=+ 4,765,506| 4,431,186| 5,618,748 9,196,692 8.6 8.0 8.3

HESTF 2,392,749 1,878,582 2,586,701 4,271,330 4.3 3.4 3.8

HEF 951,360| 1,505,340| 1,589,867 2,456,700 1.7 2.7 2.2

e 3,656,209| 3,446,787 4,190,383 7,002,996 6.4 6.2 6.3

Ry 1,040,062 1,495,329 1,678,017 2,535,391 1.9 2.7 2.3

ASET | 4,248,350 3,835,166/ 5,165,317 8,083,516 7.7 6.9 7.3

2,268,818 2,027,023 2,067,443 4,295,841 4.1 3.7 3.9

O | T10 | of0
Hu | oK | >

=
- 1,051,015 1,566,183 1,734,396 2,617,198 1.9 2.8 2.4
- 2,793,256| 2,314,586 2,685,293 5,107,842 5.0 4.2 4.6

=T 4,533,768 3,554,715 4,445,027 8,088,483 8.2 6.4 7.3
S 4,533,768| 1,503,907| 1,619,510 2,541,931 1.9 2.7 2.3
Al 55,475,817| 55,475,817| 67,566,281 110,951,635 100{ 100 100

Z: MEA, TMEEEA ZTASFVI2AR S=e |, 2005
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<E 311> NBA| PSS 2 NS - SEH B35 8L oel S
4 & e ME-FEHY BESY
20014 111,660 296,116
20064 112,614 329,498
20114 114,798 355,434
20164 117,031 380,748
20214 119,126 403,481

x2: 27IMEDBTEAIY, DEHLITH, 2001(FH xI2)
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199030 o] FHEAPIY(TVELE, ABUle)o] 43N 20043
A& o] F AvdmEd 11%E AAFSATE 2003dl= A A0
U 2004delE o) S7KsHR FAEE Am9e] st 9 EujgE gl Ak
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<E 3-12> RHzA0Q] 0jEH 0|
Ciol: o, syole)

[l

& 20004 | 20024 2003 20044
A H| 146,322 | 138,524 | 134,393| 131,567
AFS A
52l SARE 381,244 | 377,467| 356,122| 343,980
of & 41,201,103 | 51,309,924 | 40,445,468 | 40,591,297
ATf AL A= 2,871 3,333 3,426 3,332
oz E-JIPNES 31,954 54,020 50,584 43,781
Anfed of & 1,539,269 | 7,050,378 | 4,064,527 | 4,624,174
j%gﬂgffi%g;)gl 3.74 13.74 10.05 11.39

A= EAE, 2006

ZAEGR. ol zd FE7|o] HIste 26%& 5409U0] TUHE Aoz F
200%7} S71% ek Eolth. B2 AUNFAE FE(FAHNE BY, 7197
A AN B2B)7} 1062 789 AOL1%)oZ F AAY fRES A3}
A, 1Y AR AARANBG)E 62 6020996 7% 02 JALA o4
]

N

AL

- A AAF A (B20)E 2% 5590202 22% 430l w21 ),
1974 2709 Bt AAPAING AFQAS7E 2006l T2 1,49070 &

2 7k ST 103479l ol2a glth MY AMAIFE 1949 5H

20021 Ato] kAo 7 Zrlsled 2006 7| 9047l Aol i)

3) BAA, 20073 1487 AAZAY BARA AH, 20078 : BAF ZMEAEE
http://www kosis kr).
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o) NeA BRBEY Wsleh 2RALS T QoA sk Yok 29

o wwE Hge] BREZ Wil QoR 2RTE du 2YIV 8w,

SEAF MjE7s AL, BREc] wEFands 2 184 B4
A

F0g a7s g

A2A7E 2AEE FEluet ARIAAY S4A 92

o= d=dele] e AFSFEAATIE AR AN

[o
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o2
r
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X
o
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._Q, il

e} ol B9l
T BASRY o e, A7k FHo) wEER, FUNY 5o Ja wA
e olee olf T URE Fudoze dzoAALL AT Jon HA
Aoz Y= ok 2T, 9%, B AFF ZHAA JolE BF olF &

o, ok, BY SAE FEUAL PulEEA Aol FAFolek

vy, Y, o1 o

DAL PRI D) A3 e PuEAES B3
Sol SER A2Ae] YAFAA A& Bk BRAN DAL}
SH RO 5 oulEAY s e SRR BH

=
712 olojd Zo] EWsitt ARHos ERHIE UL EFRES Ak 2

AAZ 20004 7158 BFE F FEu7E AREE HIF] 64.72%04 2003
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T AFE WZHESAIY (Sub EO|
© RS UZETAIA (Hub ey

<4 3-7> = SFAEAEARL M22| A2 SFAIE X

<E 3-14 > 227|159 B|22| H|E 0| ool ¢ 9
N N 1Sx . _ (=I= oll:ll_}
C P ”ﬂ_}a‘lgl' 2m | el | g | e
2000 ELH_ 64.72 25.68 2.13 1.48 3.06 2.93
AL & 71.09 21.04 1.75 1.22 2.51 2.40
92001 =LY 68.10 22.72 2.16 1.41 2.84 2.78
=AML & 74.01 18.51 1.76 1.15 2.32 2.26
2002 ELH_ 72.69 20.44 2.09 1.55 1.60 1.63
=AML & 77.78 16.64 1.70 1.26 1.30 1.32
92003 ELH_ 76.89 16.93 2.23 1.39 1.26 1.30
e el 81.39 13.63 1.79 1.12 1.02 1.05

A= s2uEATel 2003 2727 AA L F0[E4M,, 2005.

s
o

ol AEA Aglo] 1423 A1 AR s 3% A1e Sk 9o
ARG 20 BRE Uk HolAm, AYAEEAL ol B @

TEF A S Aol SHiHE Aos Addn
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(@) MBx=Fol 8

19903} ovf 24 ohshele] wsl) o BH @ AnhEel 3k &
Bl 25 A7) B B4 371 POSA2Y B 5 REN2E9 A
&4 o} Euﬂﬂﬂ%ﬁ% % F7E 48 g
A2 77 A FRAA o HANH P, BRBD v§RY

o =2
NREAY F 55 FHeE ERAAE oA A =77F SRl

) on,
= 495 A28 @A oF 400709 A3 BRYAE BEFOIL @A) AR
@ Ak AR B Bou} B 498 7}%@01 o, ¢

tehdasle)de wad, 2049 71E SHAZRIS FE5He ERokxadd
HZL 556%2 AR, 20006 345%, 20029 486%° 3] 41d Alo] 21.1%
FRJEY 5t AoZ YetE EFYYGEE - Hlg FE2 654%, B
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AL B 255% 9 378%7} 9 opg-A Ag% 3] o]Foj 3 itk
2719(47.3%) 20 B719(7.8%) FEoA PFTERE ARYGATRET &

] (588%) oA BFHE87} uu}e 2351 gpﬂr, 28 o} g]urg}t

71900l ERARTINA ERUTE ARG 5719 -

<3E 3-15> EF obA vlE

e el
T & A
oHo e 47| HZEY EA0H

oA 57.8 47.3 54.7 58.8 55.6
& 65.6 64.8 65.3 65.7 65.4
kR 2| 27.8 16.9 26.0 23.6 25.5
5t 38.4 35.7 38.5 35.2 37.8
2RSS 16.8 14.0 19.3 5.0 16.2
=x 35 13.4 8.6 14.4 4.8 12.3

A= OfsAEsels, 2005 ZUEFMU|A O[SAE] =AL |, 2005.5

0004 o15 AR FABuhe] F7h Sl Ao} WA shZ ol
W oF 40%9) F7HNE LBkl § SulAg TRk 3Esdc. dde &
9] 2 DR Fallst Felldi) BANSAAE AT FHEA,
o 50ci) QAL B Folck

&3, hEse, dh=® 5 W7ol AR 40%S Hwsta 3o

4) A2A, TMZEEA EAERIIEAY FHAT ), 2005
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19973 S=A ARSI AR e} SeAeAkedARl el AL 28
Holomd), 000978 5& 24 =Aeat IH2E duslZodds ¢ + 3l

=5 95l
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Ty 2007d7HA AESE Eslshe 230]7] el IF
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AELZAQA7L GFsla glon FAd A8 Hge BT i

=)

HRH71E2 7Hd, 7Rk 2ol k7o I Aefebrdlle FAE
2 739 H7les T AR TN B dolls ASAde] RA FA4,
AFAZ, 420, ERtaEoR Fosty R HAle ToM, a4 EL
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<E 3-16> M23Al {72 24 & A2|dH

72 1996 | 1998 | 2000 | 2002 | 2004

2~ 13685 | 10,765 | 11,438 | 12,052 | 11,673

N2 4040 | 4108 | 5147 | 5852 | 6,426

(29.5) | (38.2) | (45.0) | (48.6) | (55.1)

om | 4040 | 3581 | 3851 | 4094 | 4,019

—EX —I_gu_ ’ ’ ’ ’ ’

_ SEMEBZE | (995) | (33.3) | (330 | 34.0) | (34.4)

4g Az M| ~ 527 | 1,297 | 1758 | 2,407

=HE == (4.9 | (11.3) | (14.6) | (20.7)

320 547 627 775 749

of 5| ACHAFRE

AT | 03 | 60 | 65 | 60 | 6.0

ez 9325 | 6110 | 5664 | 5425 | 4,498

- (68.1) | (56.7) | (49.5) | (45.0) | (38.5)

1212H(kg) 131 | 104 | 110 | 117 | 113

AN 7|2 9372 | 9,117 | 19,025 | 33:820 | 32,131

HiEAIN 57| 1,902 | 2,121 | 1,828 | 2456 | 2,036

A= 1 MEAI(2006).

2#7] BAHEAE A AT SN AR ALEF F5ERY A

B 3 A wad 2002 62 A 170 AAADAE tdez 7 A

S A7k 234 Aolr} ok AxA DEge AGAANA BT 3~4%
2 AR, FeeEs AEE 5622 ANE A0R AU,
WA BN Seivbeke) A9 TR M ol AAsL gle.

HEshe AZEFol frese oMY TAHS b 23 FEEE 5

o, THESE 2%, l‘%ﬂﬂ%ﬂi 50062 i}x]—c‘; 7 9o o= ABWF 7%
S7kek AES BolZAtel @5, AR St Adgale] W]

2t A&H R S7kE Aog AYHIL o,

7wl (8438 2R2E% ERvgAH] 2R viAe &3, AN,
2004
8) &%, "¥% HIE TAYAE A% A5 W™, , 2003
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<E 317> MEEr|E 2esx
T2 20024 (AX) 20054 20084 20114
Zg & Mg 49,902 47,705 47,164 46,414
(1ol ghaiak) (1.04kg) (0.97kg) (0.94kg) (0.91kg)
xeteat 21,949 21,944 23,582 24,597
(2E8) (44.0%) (46.0%) (50.0%) (53.0%)
X8 Azt 27,953 25,761 23,582 21,817
A= stH2, 22 fvjg LMAME 25 4F =2 2003
<E 3-18> M2A| MslE|E 2| Y3X|=x
TE 2006 2009 2012 2015
A3t 57.0% 59.0% 60.0% 61.0%
ol X| 5| %= 12.0% 23.8% 25.0% 25.0%
ZEXNE 31.0% 17.2% 15.0% 14.0%
£X 1 MEEHA(2006)
5) FTA
(1) Biuidel X[&A0l sMtoZ Qlsh At ZHESME! 2
PAEAGL oRE s Ba) vigHee RREL STk uE
T 37k AAs e AoE 428 & k. guly o vj$AAlE 53
F] VM M9 =29 A 9 FHAZ QS B 9 AFFedS e it
uebx] FHE wlEA JAulSAE AYE SUo=ZH wFAYE Y 298
AE 7 Ao A48 FE7F 2 AL JAATE AR
B 997} 9 Aoz d=Hr}
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<E 4-5> IESF7|IEAE FHAE(2006~2020)2] M=E I MUX|E

SEYME NoX|® £k
1. 2FE St =8&£ =ZER FIPIREIE %
1.1 SFMNY 243}
111 MEESRIIHSY SR04 H|g %
1.1.2 SHER7|Y 2H 35 SielTE HESFVIYT %
1.1.3 Z2MEEFIIY 84 A =N A
1.2 22H SFAHA 43
1.2.1 2RHHEYF #& BNZE O] SS& TEU
1.22 22Y 27719 €4 & 3x0|4 MNEESR7IY Al
1.2.3 224 IR &5 ZHEF FIHA| ¥
2. NIEFAA 84 M1 7| HEFHHEHIE %
2.1 st=9)of el=Za2E 2 AHH|
2.1.1 ol=et &5 3 x| SSSTAIY HEALIIAIZE | AlZE
2.1.2 SATSUERD 72& WEZEI0|47|X| E&0|8E %
2.1.3 tiE2&5H 28 Mo H22sH TE2EE %
2.2 2ZEQof SN SFAA 23t
2.2.1 M3} MR ER7IY818 %
2.2.2 E&s} BEZLEIE 0|28 %
2.2.3 353} slEASA SXAHEIE %
2.24 MEEFH |4 SRUERAF Sl vH|F %

Az HuR, ZIERIIEAE FEA=(2006-2020); , 2006

NRPFS MO AN TUEFE AT AFBES AANY BF
Rob W7109EY AL, AP ERAA 75 BRESHE 5U 593
2%, A9EBY GERAA 52 FL 5 U0 QYRR Q4 HBEE
ABARAG, TINBARF, BRESIE, ERAY P, Tl Ax 5L
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—i = SR
a2 27 LEdY 39 e, J2 7 mEug ZE Aty
o 288, &5 g=23 A= oY Uy, SATIHE st EF
g3 MolLt So9f &VIAE, Sa7|e EF g8% = A
T, B4 EX|AELHO[EMI0|A ARY =, A A[ARIS 0|BE,
AT ZiHO| &, 7[2AL MM Xfgtey, dE2 SEEE T4
SlAtel A&, =E dEedo 3 St S=E0|dERE
JEER (2424 LA 2= o7 E, Hel 5 ZY A2 45
=x |Z2E NAE A SR g odd| F4E, 22 oA &
SAte| 25 th, O/ oha| LP7tA xSRIl 25 o, N3
- ox Aol 25 i, ol0|E3 A5 AKX EAf A2l Ef %, SES
2T (amo|ZE) | petstE MUt ASE, 68 Hlo|20A =
0|1 o TRk B, AIE I A2 4 H[E, =& A =
] W =& IAE MZUE, 1100xX1100mm Alo|= mEIEQ| XM=
EIH H| 2
547} g
se | HBny coon asH M8 =29 Fun 2= uE
g= | 232 1100x1100mm Ao|= ZEEC| H2 Hof blg, T2 M o
oo x| |8 24 AlZE S Z0AEN AoiMe AFE 59 1= &
£ =5 ol OlHIX[sl= AlE &Alote AR &+
XMest |GTIN, GLNO| EgE, olE{Yl EDI E&9| HEZE, 4F HHE I7s!
B3} A Ao 0| @A, AHIK RSO CHol EZES0| &HJbole =4
FEE ojeie| 4, 1100}1100mm A= TRIEC| M2 Hof b|E, FAS
FL o Mx7|5
SREE 3Pl olff B4 ol 22N, MY HY R AR o &
olRSA |7t 7IHAE
Az s=mnESAT, 2006, 'SRIMO MuX|E NE ¥ 2ol | pd9.
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HA stEAE B Y71eHEA e Agate H%AM] 559 23A
2] WSk F ulET o] wlEvks U AL s 4
Lo Ao mE wiEvte A7ES vasle BAE 4 ik w8yl
Al Al AQ5E A W8T d7]LEEA WEF A e ALH
HolL Hwale] Ak=e 2= Qi)

2005 71E AEAlel S5 SEAFY LAEE WEES HskE Bl
AN VT00E, APANEZ) 19425 H=o|w, &471A2] o]akaeki wy
220 19961068 ATOtH<E 2-7>, <X 2-14> #FX). £=3 U714 AA
[2AE FAS A AEA ABAG e oledt AEAY Afrasat A%
st AFY FHl| W2 SAEAE AES APgstd AAstaL Qloh AR
ARZAE wlEAget Gshulg, TP A, A4

Hl A AFd e} AN, SHAAE =Y, EFTES A Aol wE
W71 EEA W& A fFsie ARlE Hels Ak A=dt AEd
ALSA Holo A AMQJel] AQEE HIE-S A s AFE v§H o= i),

7)1 BEZ0 2157 HES gr|edEd d9g Hgog A o
719goeg 23 557 2 5 ¢ x%MoHHlﬁ APIRIE B TRE R4 HE,
Eod 2 AeA #Enlg, 22 A Y A i vl FoE FAE
ok olglg vsie H7A, 727, vami Uehar s e)7t s
wj ol stH|7Hx 2 Eikete] SA377E g offTth SEluRelAE d7|LEE
Ao] AHE) A Hlgo tiEl AAH R 4 Ade ofF Hig vl glom, 3

!
Fub AT AR 42711 EU, UNEPS] $43ks 283813 Sltk

N

—_—

<3 51> Mike Holland®} Paul Watkiss7} #1213+ EUS] o] A(QAHEZ)
24549 WVG HE&-S TAAH &3 = e oz A7 ALEE
H& A 9s FEs e otk <& 5-2>= wid € UNEPS] di7]
Y=Y /\}ﬁV‘q H&-& A2k
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<E 5-1> EUQ| DHO(URIMEE, PM2.5) CH7 |2 EZRI0| AlS|A H|R

= . ALE|A H|E - oF=)
= 2/kg €n)/E < CHARR|
N 18,284 14,000 - -
= oI 100t 61,382 33,000+14,000 | 1(7|&) -
Al oI 508t 233,774 | 165,000+14,000 5.0 47|
Al ol3 1008t 341,519 | 247,500+14,000 7.5 -
A "o 1008t ofat 664,754 | 495,000+14,000 |  15.0 Mg ol

A2 : Mike Holland. Paul watkiss, 2002, "Beta Version E1.02a Benefits Table database :
Estmates of the marginal external costs of air pollution in Europe", netcen. (SO
ST 2006, 28R} HIETIA HUHALL Ci7|2Y JHM ! H|SH EM p.380{IM
AelE)

1) 1€=1,306A4(20054 A7 It EAA)

<& 5-2> UNEPO| L7 | 2¥ =29 AR H|E

Hreg=a UNEP(2/kg) M2 AR
NOx 8,755
VOC 8,456 M, olH, #H7|
Co 7,276

A= 0 A O7[RHM SO cist ZHA Fo1 2003.3, SH=EA A ME I
A. Markandya Economics of Greenhouse Gas Limitations : The Indirect Costs and
Benefits of Greenhouse Gas Limitations, UNEP, 1998

2. XMEallat Aldol| CHEH HIS/EHe =24

WA 5 AR, LESABY YAoE THY & gk oF ALA A
AEA AUANARE o S MEERE NFHoR AET, S

A d71agdgel 558 SHBFAEA R g werks Agaste taf 3}
[©)
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I o} e M= ﬂ?ﬂ obA, AFsHEA ] Hls| PM HiZ o] 2.44)
olA 1348744 EA wjEE = itk A8Ho g WrFogE HEstEate o
g QA E 18, —5?47] Aoz AgA] tig HeiAS Agste Al
AaRs Soisd Aol

<E 5-3> MEA| B2 A HUZAL ZH2006H)

2.5 Ojat 2.5~3.5E 3.5 0[4&

= gae | 22 | e | =22 | aagge | 222
ST o | BT O] o | TMT ] o

90H0|H 109 48 204 106 683 267
91-95H 1,266 565 15,820 7,858 6,936 2,435
964 670 266 9,806 4,250 3,014 1,094
974 1,815 710 10,265 4,292 2,740 1,077
984 1,024 421 6,222 2,647 1,060 429
994 3,046 1,183 14,505 4,887 2,359 984
00 4,746 1,936 20,240 7,236 3,729 1,408
014 5,333 1,777 27,665 6,779 2,982 432
024 3,757 926 27,760 4,090 3,715 369
034 557 151 7,016 791 2,562 282
044 125 28 1,049 91 1,135 84

054 9 1 27 2
| 22,448 | 8,011 140,561 | 43,028 | 30,942 | 8,863

AZ  MEAL TR JHME fIE =2 ASAE M2ldet 7[E¢, 2007.

()

AU B8 ARE ABABD RN A5 08 B7)AAe wE7)

2 NS @5 NN A0 urh A4S Al BA ALA0N 2006
W 0104 7REES AAER HETkE AR F2 AYE F AT
¥k glovl, BEHoR 1dE oNANL0AN heke] e oz
AL AN Adolt ol FATe] ME 0ABA AIge A
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o]FL A HiETl ek AmlEEA PMI09 7% oF 3% 7Fdol AEHIS

M VOCY AdE 45% AL AHEE Aog Uehyth

(el B4

T= 2007 2008 2009 2010 2011 2012 | 2013 | 2014

PM10 92 94 95 96 94 94 93 93
HIE(%) 3.2 3.2 3.2 3.2 3.1 3.1 3.0 3.0

VOC 723 679 644 621 594 571 556 543
HIE(%) 4.5. 4.5 4.5 4.4 4.4 4.3 4.3 4.2

X2 MSA|, ST [HZHA7 | 2AE FRS Slet MSSLA A, 200611,

AEAE 01497H7 F 18277209 ZAfratdel] DPFE 723 oAolH,
59469t el DOC §-&, 57125015 LPGAZE /MZ2E A Eo|t}. o
200697HA) 19469, 20079 15632, 20149 11239 5 A7t HoJY ojife] &
A2 Adoltt £=A t7I13AMNA 71RAY FAES A KA ABAG
T olgd MY BRAsAt Agsst AHY FRd mE QEEAE S

Agste] AAJskaL ok

f
Ho
r
>~
>
e
R=7
rr

J
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<E 5-5> QiAjH DPFDOC F& 9 LPG JHE Al FEAE L At|

= DPF DOC LPG A ArH[ ()
~2006 17,389 16,990 12,314 46,693 1,946
2007 18,659 13,551 8,944 41,154 1,563
2008 15,685 14,482 6,842 37,009 1,248
2009 16,968 9,166 5,505 31,639 1,101
2010 19,424 5,280 4,872 29,576 1,218
2011 24,925 - 4,651 29,576 1,331
2012 24,151 - 4,748 28,899 1,283
2013 24,315 - 5,002 29,317 1,280
2014 21,256 - 4,247 25,503 1,123
A 182,772 59,469 57,125 252,673 12,093

RZ 0 MEAL B2AME 2010, , 2006. 9.

DPF 193 AH71ZE 5 ti71S 982 A adet A7t Bgdiss aefst
* DPF 720 te 2 9&d 4@%&% AT Apolet. “HeA AYA AN

E 2010 ©]FXE]E DPF+SCRY BFo2 PMIO AzHET} #at ozl NOx
AZans A 23tk DPF Bl e PMI0 A3 2079 30 5
o 3009 E9] Aa st ST, VOCE 20074 THE, 2014 5738 A%
7} AEE Ao dZH A

DOC A2 94 103 A7 & 2924 A3 97 widiss ve)
3] DOC 29Ed 23S st 201497404 S 594695 B
shohar & wf, 20079 PMI0 19%, VOC 4Ee] Ak, 2014de] PMIO 4%,

VOC 11E ATE A 4= 918 Avfolt}

257



<E 5-6> DPF HZ0| [M}Z oizd Hj= AkzZk2f
(Chel: E/4d)

El= 2007 | 2008 | 2009 2010 2011 2012 2013 2014

PM10 359 304 312 337 337 318 320 301
NOx 0 0 0 405 895 1,336 | 1,780 | 2,167
VOC 734 754 843 865 782 673 638 573

<g 5-7> DOC ZZ0l| ME HTH HiE AR
(Etel: &)

El= 2007 2008 2009 2010 2011 2012 | 2013 | 2014

PM10 19 26 28 36 29 19 9 4
VOC 44 60 63 85 67 46 24 11

<E 5-8> LPG AT JHZ0f| M2 ATH HYE AAE

(Chel: &)
oz 2007 2008 2009 2010 2011 2012 2013 2014
PM10 64 71 74 96 88 74 69 66
NOx 331 353 367 405 363 298 282 269
HC 13 14 18 19 15 11 11 11
X2 | MBA|, SEAU [T |2 2T 98t MSSEAl A, 200611,

=82 27193 s S3AFAEA eS8 TIEs 209 AsA

A &7t AR e B2 AZs Aoz NxTt oA AY A9 FA ®
= /MxRE wE FHApsle Aol Hoh R wlo] RxgS AFstd &

71 F sk AFgAtolty. e A& 2010, SEid w=w, H%Al% 2014

A7kA] & 9516HE HAE Ao maw old Ag¥e ok 63299 7

s

01.}4.

AT SA AZHAA ] B 2006\ 37HA] Ak 2715 A A Oé% 2 A

st g Aol

4o

=22

>

o
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<& 5-9> A LIASA ZI|HA FEAE H At

T £ [~2006| 2007 | 2008 | 2009 | 2010 | 2011 | 2012|2013 | 2014 | A
=7

E1|7'<I} 437 | 8,617 | 6,897 | 4,729 | 4,881 | 5,473 | 6,074 | 6,166 | 6,342 | 49,516
ATt 12 170 87 64 63 67 71 73 75 682
EE)

Z ML B2AME 2010, , 2006. 9.

H AFAEA AR gY AsAte] WEvhs ?rxiloalél o sidsle LAEE W&
FolA Az wAT A9 FHAT AlAke & 2
Ao R Siick AYUE 2] Alge] @6@%\4‘3 20073 PMI0 62%, NOx
468, VOC 60% A7t AH3EH, 20149 PMI0 49%, NOx 497%, VOC 61%
o] AtEe AoRE FAHHUt

nR
mLi
=
i
[e}
< %
2
to
ol
poc)
lle}

<& 5-10> =2A Z7|HAfol| WE ATH siE AL

(9] : E/d)
oz 2007 2008 2009 2010 2011 2012 2013 2014
PM10 62 88 108 47 43 49 45 49
NOx 468 679 829 436 391 449 451 497
VOC 60 78 96 73 66 76 55 61
A2 MSA|, “SEA [HHIMT A E SHS 95t NSEBA| ABAEL, 2006.11.

) AAAIGe] BAANETD

Holland& Watkiss(2002)¢] A7-Zd1}bel] oald NOxHlZ 159 428450€,
PMI0 1E% 36345655€, HC 2926.00€, CO, 1EY 1849€, SO, 1%
10042450€ 9] AL3]Z w]go] WAE= Ao AN AHAFsalol vlEE

D HgHd AFL gAY ‘GFRAYIBAMNATIEA L FAE 93 AEEEA A
72006119 A#H=S &gt
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£ ogBA o3 AA H1§2 w5 Ao A3ARIA L 2 - %
[eXe:]
R

=
BAL APAIAE =L ST Utk A WG Az A

i

N
o
re
19
Mo
1=
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2
rj\g
offs
R
oo
rlo
o
o8
3
12
o
o
fru
°
Aul
i
R
oo
19
R
o
S
o

< 5-11> DPF FEA| H|SH| A= Zo}

(2] AAR)

s 2007 | 2008 | 2009 [ 2010 [ 2011 | 2012 | 2013 | 2014 | SIZX{I}A|
PM10 | 1,614 ) 1,367 | 1,402 ] 1,515 1,615)1,429) 1,438 1,353
NOx 0 0 0 21 47 70 93 113
VOC 26 27 30 31 28 24 23 20
HeI(B) [ 1,640 [ 1,393 [ 1,433 ] 1,567 | 1,590 | 1,523 | 1,554 [ 1,487 | 10,666
AIHI(C) | 933 758 740 913 [ 1,075 [1,019 1,004 [ 871 6,370
B/C 1.75 | 1.92 | 2.02 | 1.76 | 1.48 | 1.43 | 1.47 | 1.64 1.67

F 02t ol HIg, Hol2 200748 JIEHTR 511, 2008 ~201442 O[RKE 4% 5101
SR = etirel
SRIZIA| = [X + X1/(140.04) + X2/1(1+0.04) ~2+X3/(1+0.04) ~3---X7/(140.04) ~ 7]

(2) DOC &I

AR DPEIE 228 4 9l 284HAAE SEH5E olaho
F2 DOCHE AIE FAPORA 09RAL AT 4 Uk 0@Bd 47

Foll whE 20073720149 7175 A7 S 6979, AATEA] SAFEH
= 303e9loz AEHo, - AfH&B/O)E

2] 2
AL SR} FAIEI G Aejszo] Aol Aoz
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207, B3 20104 oFlE FAHA e AYY #2 Dot sk

<& 5-12> DOC FHA H|&He] ME Znt
(el 2@

T 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | SR{T}IA]

PM10 85 | 117 | 124 | 162 | 129 | 85 43 19
VOC 1.6 | 21 | 23 3 24 | 1.7 ] 09 | 04
Hol(B) | 87 | 119 | 126 | 165 | 131 | 86.6 | 43.6 | 19.3 697
ARIE[(C) | 95 | 111 70 41 303
B/C 0.92 | 1.07 | 1.8 | 4.02 2.3

F 02t ol B|g, Hol2 200748 JIEHTR 511, 2008 ~201442 O[RKE 4%2 5101

S7IX] = [X + X1/(1+40.04) + X2/1(1+0.04) ~2+X3/(1+0.04) ~3--X7/(1+0.04) ~ 7]

(3) LPG Al JHZAIS
LPG A% 7H2AE FR0] e L Hd=Ze] At e HYS =g 4
T, 2007372014 7IZEESE AA7EA] FH L 2497 o)A, AR7EA] FAFHH]

© 162719902 2=H 0] H]E - HYH[E(B/C)2 154Z YERsit

<E 5-13> LPG AT JHZA| iSHY A= 21
(Eh2l: ofg)

T 2007 | 2008 | 2009 | 2010 [ 2011 [ 2012 | 2013 | 2014 | SR ZIA]

PM10 290 319 331 433 | 396 332 312 | 297
NOx 17.3 | 185 | 19.2 | 211 19 15.6 | 14.7 | 14.1
VOC 0.5 0.5 0.6 0.7 0.5 0.4 0.4 0.4
Hel(B) 307 338 351 455 | 416 348 327 | 312 | 2,497
ArgH[(C) | 360 279 224 198 189 193 203 | 177 | 1,627

B/C 0.85 | 1.21 | 1.57 | 2.3 | 2.2 | 1.8 | 161 | 1.76 | 1.54
F 02t ol H|g, Hol2 200748 TIEHTR 5l 2008:H~201442 O[RkE 4% 5101

SR = etirel

SRIZIA] = [X + X1/(140.04) + X2/1(1+0.04) ~2+X3/(1+0.04) ~3---X7/(140.04) ~ 7]
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4) 24 7A =7|HA} X[ARS

AE2t WE7ks DAL A wjEsEr1Es 288 HY, 7E T
=S5 93 AZAR7} olgE oot gt Tt R T HjEIlA ARARES
A AL A2 AA o7 MZIAR 3E7)FS WEA TR EAY YT Be

294 ve 27|HAE fEsl B 27)HRE FAFeEA 0dE

o
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N

A& 58 s oldl st HYS ALK An 2007d5E 20149714 F
A5 B3 BAA SRl 21199902 FAH PJ% AA7HA) FAed
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e
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19
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flo
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_Q

<E 5-14> Z7[HA0| M2 8IS MF F2
(Er9l: oi2))

T 2007 | 2008 | 2009 [ 2010 | 2011 | 2012 [ 2013 | 2014 | SHRHZIA|

PM10 277 | 396 | 484 | 212 | 195 | 218 | 203 | 220
NOx 24 35 43 23 20 23 24 26
VOC 2 3 3 3 2 3 2 2
mol(B) | 304 | 434 | 531 | 237 | 217 | 244 | 229 | 248 | 2,179
ARAE[(C) | 170 87 64 63 67 71 73 75 599
B/C 1.8 5 8.3 3.8 3.2 | 34 | 31 | 33 3.6

2 st1, 20084~2014H42 O|X}E 4%2 5101

F 2R HIE
SRI7 A2 QJ
SR7ER) = [X + Xl/(1+0.04) + X2/1(140.04) ~ 2+X3/(1+0.04) ~ 3--X7/(1+0.04) ~ 7]

uol |"=I
10
rlo
[\
[«
S
-3
|'|—
mo
N
HA
iy
I-I'I

A H39 F20) we} Fse

(e}
2 Z2AH3)A WL 20073720143 7)7Hs<h rﬂﬁg A543 DPFE ﬂAl 10,166
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EAE 7

A
oLwr AL qu]dw% NEA A9 rﬂ*o“ﬂ.ﬂ% AR RS Ak
o =g AEAIY] LA s YAHOE AFETTF 358 oY
FUE M2 S8R, EAFAE R sk Zlo] Aok Botth

AFsaL EHAG dFA S HgﬂoﬂOi ala, 28 oA xpel] gk A
22 27kA2E AAste] NOx9F PMI0 ¥i& & Aass vl HEs gt &3
A Ay 12 73 olde FUd éf& e Ak ARAAE FHst,
H2E 100% CNGE wAlshe 490tk Alugle 2= 73 o9 428 3, 4

3 sEAtE Flehe HRtolth

LA W AAH AREde A ATss} AeE 3T e
DPF #%, DOC %% LPG 71%, (NG uA 5% nejsta, ARseE 098
A APETE <& 5-15>9 ﬂxlﬂé &S A8sto] bgeitt A A Yol
e AFgR] F2 oA} BlES <E 5-16>37 o] thysEAl= DPF 100%,
%8 3= DPF 50%, DOC 30%2 7F4313)

l

[e2

2) M2A, TAEA 71BN 71 8AS 23S A AESEA AFAY ,, 2006.
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<& 5-15> ZRAISA 7Y MUTA| &=

T = NOx PM
DPF 0% 75%
DOC 0% 25%
LPGIH= 68% 100%
CNG 68% 100%

<E 5-16> ZRNSA REY NLEA| ity

T2 DPF DOC LPGIH= CNG
B - 50% 50% -
SEEy 50% 30% 20% -
SEHY 100% - - -

B A - - - 100%

=4y - 50% 50% -

=258 50% 30% 20% -
St=CHY 100% - - -
A= MBA, “TH71E JHME 28t L2 ARAISAH XMe|ghot 7|27, 2007.

FHPAFAEY e HE AEAY TH7EN S AT =58 R Aks
b ARPERE 71T (20009 FAAE EE8ta, ALAHE o|&sle] gEA
ZFo] PMI0Z NOx AZHS doz Altstd serixz 3kt
HiAe 20109 25F A8E 71202 gt A2=4ld M2
YA AU e W2 ARERE AXSFATHE 5-17>).

<E 5-17> LUNB AlLtaloY MZED bla (Ehe:E/d)

T2 =2 Me1)
NOx AlLE|R 1 1.9% 24.1%
AlLig|2 2 2.0% 25.5%
AlLg|2 1 2.7% 38.6%
FMIO AlLig|2 2 3.2% 48.0%
F1 NZso $R= M2 MA| &5 oin] AZ 582 90fsln, sxf Ald=1 s
ARASA X355t A+°*§ T ZStE A
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2. 34 AL

SE7E A 2 AEA] AGS s Agdad 7d o FUd
g =AY ALAANE Al W2 100%E CNGHAZ wAdlsle Alue
9 19 A$E PMIO 386%, NOx 24.1%7} 7ashe AR 3451 ot 48
TEAEFL 2% FEAAE Ageke AUl 24X PMI0 48%, NOx
BH5%E A% 7Fsd Aog Bl Qi) LA AFsige] 2AE g
-gol7] Wiel o] A= AT A Al apt 23EE F7ol

<GE 517> ARERE alEeE &A1 PMI0Z NOx FHIE3H2005)
S 7)FEsle] 2AZRES AEa, PMI0T NOxol tidh dEA1sate] wj& 719
2006K)E tiyste] SAMAT e et 298 wE AU
FA5}o] AAISIAC

Aol e AR S A B AdE <E 5187 2. A4

—~

s
g

g2 19 A4 NOx] Aol w2 #ejo] 478 (3H=-A}ol| 23+ ] 165%)9]
AT 2R HE7|GErt =2 ARA H]Eo] =2 PMI09] ¥l 493394
(FEar HY 2849 D)l 2tk AT £US YT vLL ol

| F45= w7k glo] IS RB/OE AXstAlE ded, Aselist Ade
s =d 100099904 20000l 77k A9S FASAL e astolop &

Aol

N
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<& 5-18> 2HElof WE 2

St=X} _
= = EITE= Eyxid =1
?'n_ AILI'E-IO OHHEO 7|0:i_||:_ Ox-II:IO
1 22,700,724 34.61 5,470,874
NOx
2 22,700,724 34.61 5,788,685
1 1,942,508 56.27 749,808
PM10
2 1,942,508 56.27 932,404
B N suol | s=x
= AUz .
TE -2l M2z | weEke | () | mele)
1 1,893,469 8,755 478 165
NOx
2 2,003,463 8,755 506 175
1 421,917 664,754 4,984 2,804
PM10
2 524,663 664,754 6,198 3,487
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om Eaae] %3 oo B AR Aol thF B4 A 84 9k o
40 FEERY LAFHOR F77 MAAT A9 AGVATH Tt
A 13E AR

3% 3™ IUE 294 el A 2st $F07F MR Akl AL

Aoze - AZ(Wkm) 7IESE 60%2] wFo] FAsAch $FIEZ AT

FAHA 2,200711&, S Ao 2xds Adshe Aol $4

FAToI 1978 ?r°¢~°r ST Feg 2974k EZ AL Wrleto]

01 A7) A4 sE deR dhe FEduiAEs Edstaer, 1994
3670kl <Jet BRFFHFASAR B A 22w o] dAlol] o]2a itk

o] A7l FEHMANERS a3 FAF AU olelth wF ZARE A
T ¥estay gEoR Edur I4 F FA AL % %i@? A
T 69% T4, Al

QU FPAL 871% A T tiFEY] FEA a7 v
o] FERMAILE o] FA12E)ET} 200% 7Ho] F7FHH8E) Ake Fapd

zo) S, T FEHTINEY TEo] AR A AN,

<E 5-19> HIZIX|F SSEHIAIARIS] S1}
TE SS3A ] >33 g1

E3h4 (o)) 75 26 +65%

£ Z&i7ie|(km/Y) 815.8 251.4 +69%
xloqLH Fal 72| (km/Q) 104.8 17.4 +87%

& TR (5)/Y) 502 139 +72%

& FRAIZHAIZHY) 100.4 82.9 +17%

13| FXRAIZHE) 12 35.8 198%

ANZ - HEUST, EEH0E 24 ¥ SRSSHE Yo |, 2002.9.
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Study for Introducing of Green Logistics
to Improve Air Quality in Seoul

Project Number SDI 07-R-14
Research Staff Woo-Seung Lee (in Charge)

Byung-Eun Jeon

In Recent, Due to the government’s aggressive execution of measure against
atmospheric pollution, air quality in Seoul Metropolitan Area has gradually
improved. However, levels of secondary pollutants such as PMjy, NO», and O3 are
increasing due to the expansion of vehicles. Especially, present pollution level of
PMjp known as the most toxic material in Seoul reaches 1.7~3.5 time higher than
in major cities of advanced countries. Levels of pollution were serious enough to
cause several thousand deaths and widespread ill-health and, as a result, Seoul’s
image was deteriorated around the world.

It is clear that the pollutants of main concern in Seoul-SOx, NOx, PMo- are
mainly come from road vehicles. Automobile emissions are responsible for 67% of
all air pollution. However, the most serious instance is the case of Diesel heavy
vehicles. Large-sized diesel-powered vehicles account for only 1.7% of all vehicles
in Korea, but they emit 22.2% of the total volume of air-polluting substances from
all vehicles.

Despite the high contribution of diesel vehicles to the automobile-driven
atmospheric pollution, Measures for large-size diesel vehicle such as truck are
delayed. Contrastingly, in Tokyo, a specific emission reduction device is required
for all diesel vehicles passing through the downtown since 2001.

The contribution of truck to automobile emissions in Seoul is still a little bit
lower than national levels, but the truck emissions rates are steadily increasing.
All the other developed major cities has already set tough, legally-binding targets
for reducing truck related air pollution.

This study aims at introducing how to minimize the negative effects on
atmosphere environment in logistics sphere. Above all, the truck freight has to
take measures to reduce pollutant emission.
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There is no single best approach for reducing emissions, but Seoul city can
work to reduce pollution from logistics activities in two ways.

In the short term, the most effective reduction method is directive regulation
on truck emissions. Taking active measures to reduce emission from old and
heavy diesel vehicles that are in operation are critical to bring drastic
improvement in the air quality. The Low strengthened emission standards for
diesel vehicles in operation, and those who fail the emission testing will be
required to attach Diesel Particulate Filters(DPF) or Diesel Oxidation
Catalysts(DOC), or to retrofit with cleaner engines(LPG). Necessary subsidies are
being provided to encourage these activities.

But in the long term, the best way to remove pollutants is to promote
efficiency on the truck freight process. It is time to focus on establishing a
environmentally conscious logistics system.

Although a comprehensive environment law recently enacted included the
promotion of low emission vehicles, the diesel vehicle regulation, and the vehicle
emission inspection, there are lots of limits of practical effects. Seoul city also
established Seoul Green Vision 21 enacting pollutant emission standards and
reduction program. But these environment policies including the Special Low
have implemented without the coordination with the logistics business. In
addition they didn't take account of the influence on truck activities.

In this study, integration of environment policies with logistics activities was
proposed in order to raise the effectiveness of the air improvement policies. This
integration aims to establish sustainable logistic environment, based on the
balance of strong long-term economic growth and fundamental improvement in
environment. This research conceptualized the sustainable development in truck
transport as green logistics. Green logistics in Seoul means environmentally
conscious logistics system(ECLS). For the purpose of introducing green logistics,
it will be the basic principles to establish sustainable logistics infrastructure to
seek the logistics economy that is in harmony with environment.

With a view to developing Seoul city’s green logistics framework, this research
is intented to provide an preliminary implementing program for improving air
quality. Seoul city is able to take measures following three aspects. the first is
improvement of atmosphere environment, the second is construction of green
image in Seoul, and the third is efficiency of logistics system.
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The following several measures are suggested:

¢ to build post-supervision system on the low emission program of diesel
automobile.

® to set up consultation committee to improve air quality in the Metropolitan
Area for joint air quality improvement efforts.

¢ investigating the feasibility of introducing low emission zones in Seoul,
which would exclude the most polluting vehicles from urban areas.

® to encourage businesses to buy or convert cleaner vehicle(LNG truck) and
devices(electric car etc.).

¢ to support the green logistics activities that are committed on the private
sectors and provide accessible and factual incentives to effectively reduce volume
of truck traffic.

® to encourage converting open truck to top(or canvas) truck in order to
make better Seoul image.

¢ to make up for logistics facilities related with traffic jam and truck images,
such as multiple utility zone, exclusive parking lot for truck.

e considering the construction of logistics facilities in the case of complex
development of urban subway, and the using the under-space within urban area.

¢ to introduce collaborative logistics around Dongdaemun market area.

¢ to provide eco-point for consumer who participates in green activities using
unmanned delivery system.

¢ to enforce a system carrying out logistics influence evaluation when large
size buildings causing heavy traffic are constructed.

¢ to build the public private partnership to introducing the green logistics.

¢ to involve the green logistics into long-term urban transport plans of Seoul.

This study is an important first step in establishing a strategic framework for
tackling pollutants emission in logistics sectors and truck service. To obtain the
greatest economic, environmental benefits from such reform in logistics fields, this
research can be used as a affluent guideline.
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