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A AET AAE 13 A7(199-2001'9) 9] F2 AFEHL 2AVFE Ao w de
AE ¥4 AR NREHE AFH o2 FH3) B, olgiet 745 AAYSA F o]
SHAAASAA FH3b= oItk

& d7e A 2A7EE AR AUE L, W] BdEe o83 B4, dFad 4, A
A 7R FAH R FAH Utk AT e F= WIILAEZE PMyy, Ozone, SOx
T 1R FE PMpel A7l mAE adtet O BAA HES A 9%
Aes F437] A% THEA AL 1A 29 wE AlueleEs Astal 1 dHa
HE FH3 Yhe A HH2(Bottom-up approach)s H3oH, FHAA LY S o] &
g 29 BAgE BA T4 FELS AENG B4 el 2 ed=dE, oid
A AR BHE sdeta O 23E FIete] HFHA el FAHA

o] &2 ¥4 Hae seAE JAHUY AAE 247 AR AU LE At
T dTMe FRARY YA AHFES 71 AldEe Wbl 5%, 10%, 15% E°l= 3¢
7 24 AUEIR 2, 3, 4014 HEFeH, Az FEo vARA wiE 884 S R A
A7k W22 BAF tiA(2000-10%, 2005-75%, 2020-100%) FH-S 233 4= Aud
12 4FHA

FHAZ d7|eEEd e 2 w0l i F4o] o]Fo] e, i Aqe= A
= e EFT FrIErt AAEHNeH, £4 Wi Wried =d=2= PMIoH

= ARAHIEY =29 WA
Aol ayHNeH, I 23 drjed=Z Ede BAFEY d85inAE 3 AEA
ol oESt AMEAS. 7 &%+ UR-BAT(Urban Branching Atmospheric
Trajectory) & 0.2 AXMIGATE 71 e@=4d 55 A5 e t&3 22 7Ps sk
o} PMpd] 7]%& % (Background concentration)w 20pg/m'Z 7Hskal 19954 A8EE 7|E
2 Absket olyuAl AR a3t vt = A = 3 oAuA AR £4%74 713H2000

—_

14-2020) &<k WEkA oftiths 7Pge] AE= gl A9 AE sEHee At AR
74A Z7heo] 4%o]i Azt AAAEC] Ak 2% o2tk /MR F7} I3t

A AR Bdad= g7

to

QEY = sl mE PPy A% EE 27 APAS

7) ‘Ancillary Benefits due to GreenHouseGas Mitigation, 2000 to 2020 - The International Co-Control
Analysis Program for Korea' S.H, Joh, Y.M Nam, S.G, Shim, J.H, Sung, Y.C, Shin.
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[Output] [DB] [Methodology]
Mitigation S1~54 MOCIE Bottom-up
GHGNIER,
Emission 156Grid ICAP
EPA
Concentration 156Grid UR-BAT
C-R function, NSO,NIH,ME,
Health GAM, RPM
Prevalence KMA
GIS,
Valuation COI, WIP NHIC CVM(mortality)
OC(Morbidity)

Note: S1~S4(scenarios), MOCIE(Ministry of Commerce, Industry, and Energy), ICAP(International
Co-control Analysis Program), NIER(National Institute of Environmental Research), EPA(US
Environmental Protection Agency), UR-BAT (Urban Branching Atmospheric Trajectory), C-R
Function(Concentration Response), NSO(National Statistical Office), NIH(National Institute of Health),
ME(Ministry of Environment), KMA(Korean Medical Association), GAM(Generalized Additive Model),
RPM(Rubust Possion Regression), COI(Cost of Illness), WTP(Willingness To Pay), NHIC(National
Health Insurance Corporation), GIS(Geographic Information System), CVM(Contingent Valuation
Method). OC(Opportunity Cost)
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1.2 IES-INDIA =2ANE
121 9753

HZ Q%9 [ES AR EHEA zz2ade 10709 AXAE FAL o] oF 1850knS E3ta}
£ slojdlghuie =A A Y Urban Development Area: HUDA)< ZA41t/d2
Z FYPEIG T 242 qw 4 E%FJOH & 715 23129 ARE 71Z2=2E S ol

A7 NeR 7Hu15]_‘:_ b 1 EZFo] 9t} g _|_7]. Ao
st weA e BE 9

&)
o 9 23ARE 89 4 AL $4 SH0 FH9G,

‘E
<
g
®
5]
o
SD

1.2.2 A EFA

Ax9] IES AolXe £57] 2% 2 A dHsikA d#E vA A (Particulate
Matters-PM10)E W2 AZEHRE F4ATE F 1071 XAl el A7+ A7
T 0174 15, 18~6471, 654 o] 1F, 12lal AAAH 15 T Vs HYeE &

Aok AR EE AMYE X]’ Al A = 3k 2, a®, 949 B = ek B ol
AE, WALSF AE, U84 WRAS S| AR A$EY
1.2.3 £

1231 AZ &3 3

PMI0 g3} B A%ED Yl F /A Aol AgHREd, A wAE 2
FIER ATRAL T AAE Br)ePBEe) B9l Fvlo] hE APE 2 WHEY



271 WS o83 HrIedY A EI BAS Sl d= dAFolMe APHEBA 2&¥&
AHESFGATE APHEBA =& 593 pddane] 3% F4o| &olsta 1hegt g2
o2 BES E8F F Ave AHo] oy CIS7IRHY AT 42 Evlssitt

CR 49 B3k vebEAelA F8% A7E AMgstgth 2eu ngAlde] 3% F
e Hal A71AQ0 AFgE td CRIG= Ad 20079 AHAAEE AMSSHATE T
& 24714 CR e AZEHYS 78, 5 Jd97F AEKFo R SRt A7)
E=Eg te Jo F4Y 2HE o sHA "ok

BAU(Business As Usual) A%+ 2001, 2011, 20212 1A% A|YZ|E T3, &

[-37 22 4719 54 Alye] 2 (Control scenarios)E -85t BlaE4-S 433} Tt

o)l
=

ool & 2%
ofste] HojFal v

<¥ 112> 9% IES AE % 71E7A

IES Z2AEe] A8EA 2 ABET B4 A

Fo

Parameter

Time and Geographical
Resolution

Observations

Demographic Data

For 2001, 2011 and 2021

(All cause, CVD, RSP)

For each municipality

Population for each municipality
Health Data
Mortality Rate For 2001 only] Rates extrapolated for

other years

Incidence Rate for Hospital
admissions(CVD, RSP, COPD,
Asthma) and Outpatient visits

Incidencd Rate for morbidity

points

For 2001 only
For each municipality

USA data only

Rates extrapolated for
other years

Rates extrapolated for
other years and locations

Average length of stay for
hospital admissions(CVD, RSP,
COPD, Asthma)

For 2001 only
For the whole area

Rates extrapolated for
other years and locations

C-R for short term exposure

HEIl meta analysis from

mortality Asian studies
C-R for long tgrm exposure USA data
mortality
C-R for morbidity endpoints USA data

Economics data

VSL

USA data transferred using PCI

Human Capital Approach

Computed for Hyderabad

Unit value for morbidity endpoints

USA data transferred using PCI

A5 Health Effect Analysis for the IES-INDIA Project, April, 2004.
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<E 113> = IES AU e £4

Scenarios Definition

Base Case BAU for years 2001, 2011, 2021

Control 1 (Cl1) Alternative - Transport - Bus Transit Mitigation Scenario
Control 2 (C2) Combined Industrial(NG+BG) Mitigation Scenario
Control 3 (C3) Industrial(Fuel Additives) Mitigation Scenario

Control 4 (C4) Industrial Control Mitigation Scenario

A} Health Effect Analysis for the IES-INDIA Project

1232 73A3H 7}

1ol AFadd gt BAZ 7 FA4e Hsl % IESelX+ HCM(Human
Capital Approach), WIP(Willingness To Pay), COI(Cost Of Illness), BT(Benefit Transfer)s
o WHES g

HCAE APgE(Mortality)e] 7FX3lol] AHEHRAEH, 2714189 7Fs Hvbele] 7]
59 AVIAZ F4F Ao 7FXFH(VSL: Value of Statistical Life) *2]-& A8}

_‘

t}. IESIINDIAS] VSLAIEE Hit4mo] 62540)1, FaAH S 2752 dto] Aikelith
il AWERNE 5%f5 A8 AYT IF-2 357.565US$E 1335+ h
JAEAAME o}FA7A] AZYALRWTP)l thgh A7t o] FAAA] 42 BAZ vw=9
WIP 7}x1E Fuld H7Ex45PPP) 2 1913 45 &2 #tste] 2839t 53] Ay
AP Az 7HAE "=y ARVIRE LS wet 2Ejste] SRS Tkt
COle W& 7HX gl AR A=t AFRIE(Ss5n)9 IPPHE(E 7Y 34 52
2 FEste ALkstath

2 &

1.24 X423

= IES Z2AE ARe Ayl urlex W, agan W), 4473 /x5
S8 FEE stolulgntE A trlE AuEle. el 2011 Al ™ol dzt
ol &

ol

=
0(C2, C3, C4)~160(C1) pg/m' Eo1=x AoZ Yehgt}, 20210l 510 pg/m 7HA] 728}
Atk w3 AZEI F DY) APFES 7IE AldEl L tivl 1,286(C1, 2011'd)~5,686(C1, 2021
d)gol Zaste Aow Uesth ofF AAF JHARE 8448 23, A AYE R A7y
ZA71E AMRE F8)9 7 E9E 11213 US$(011d) ~ 1,208 US$(20214) =

e
o
%)
%2,
)
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gt s e & 5 o= ARl Atk
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Population
Projection

Korea
Census Data

Population
Estimates

Air Quality . Air Quality
- Population PP
Modeling Expposure Monitoring
Health Adverse
Functions EHfizlcttr;
Valuation
Functions
Economic
Cost

<2¥ II-2> BenMap Flow Diagram

2111 £9]

5 #(Aggregation)
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Al -t 7 B S 7Knation) 2] ATAE e} 9 - AEE o83 AR |99
Y E(grid cell: AAA)E T 24

APV 3} (Aggregation, Pooling, and Valuation file)

APVIY o= Aggregation 4, pooling &4, 183l A0 AME-E= 7} 5
| AFEth AFA = BAE F8A | gk aggregation oS 28T F doH, TAE
FA%E sk W, 283 7EBVEE ol&ske H Slo] MV FEAE FAskL
aggregation FES AAT F Utk APVIEY S BF ‘apv FAAE &0 APVIIYZEEH

=9 Ade apvr' IAZ YERGA T 7K EF Configuration resultsZTH ol #74H
1jr.

o

Air Quality Grid
7] A Gride W71 E A8E £33 BenMape shtbe] th7]4 grid AAEE base Al
U2 o]&stH, o] control AUt AE = Sk R AM= A vA= o

T AT A7 dF3 T 2 BY AU 3ke] Zpolr} AldteE

Air Quality Matric
< AERE SAHEE SAYHLE oF & 583 9 - 5/\171_?
o

Binning

datas W FolMHH =2 Y7HA ABFCe=N ARE 2ot FHLR, ARl A

od JFoE FESL 2 AFE Hod Ee FUGeE dEYS J-93th
CAMx(Comprehensive Air Quality Model with Extension):

CAMxT 2E(ozone)FS F43h=t] AHEH= ti7]1d EFolth grid cell 9= 12kn

_14_



x12km ]t}
CMAQ(Community Multi-Scale Air Quality)

A tr)d Bl o0& TAF ofrt LA Wi ok} wHA FEo] RUYE

7V stA &M, grid 271+ ¢F 36knx36kn ©]t.

Configuration

CR ot 2&e 54 52 243H7] #al BenMapoll o AAH = A2 A3 axns
T35t AR o]#A FAE Configurationsv ‘cfg’ g2 7FA|aL Configurations

folderel] A=t}

C-R (Concentration-Response) 34

AYARe] 205t BE MEL AR gEs Ao AF FoldaS LT
AZEA2RE AT 2 LTS Iy 7 ol AlelHe] glo] Advsnles dut
Aoz AP Aom FelA Atk

Endpoint

SA% 784 AZae J¥E 9rsh= Eendpointe Endpoint 159 FEFgolth
& S AFg-E(Mortality)o]2h= endpoint 1 Wol= APZE, long term, All cause®}
mortality, longterm, Cardiopulmonary( )2} 22 AFgle g endpoint’} EA)3t=
W2lolth endpoint 1E-©] @A g 71| endpointE 7HAl= 7f-ol 22 o]Fo] AHEHT

[

Fixed Effects Pooling

Fixed Effects Pooling & H+ 71 o] (Latin hypercubeZ ti=+v) #EXE 3hte
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N2y PEE 2 ﬂ%}brﬂ ol g8t Poolirlgg A% AL AT doz AFse B4
o A4St % o AL BAES A RE e U /FEAE F3 B 2 BEo

1
gals 71ERE @ FE g,

fr
e

Fixed Effects Pooling| X< thst AFSollA FA4H X (Parameter)
=9 dele Adge V&7 S AAS SRS S8 O FEAY ARl vy
125

|
o
o
B

(03
rr
)

of Azt 45 FAHEY A o dojxiga & 4 Qlth o]y /e ZRE AL
o) o Mg welste} 7 FYAE s ol
Grid cell

7] A 28 Yol F3hE TALA, EE AP w9 F U8l Grid2A, 98 59
REMSAD E.&2 oF 36kmx36km @919 grid cell2 /4= o] Utk

Endpoint Group

Zye ISR it £ ]A}Uh} A 7]J+z]owr 2o puE ARETD HAASE I

AL =40 E BEEolBE BenMapol A€ FolX Endpoint GroupWol|A A st=

SAYEL 03_7& 7H"ﬂ-°4 FAARJN B EY P HAFE et dd 248 AETE 8

Interpolation

Interpolatione 3l4 v 1 oY F4H ti7|d EYH
7l A FEs S48 Holt & 4 Atk BenMap2
= ARERE shus IFEEHAl 7P 77k el EUE AR
+ Voronoi Neighbor Averaging®]etil 22|= 7]&S ©]&3f

ol BEEA e A9
nterpolation®}7g
des= Aoja, tE sk

ofl
=
lo

1 ol
[ N
—

N

re o
o
o
£
I

11) BenMap®| incidence rate A5+ BenMap "l7794 = E(Appendix E)ol] =5 o]
12) Appendix C, BenMap Manual



Latin hypercube

Latin hypercube= C-R A9} 22 Fo|xl 3 oA 54 HEAE A
© AES AEFske FAgelth o8 AYge AN Aokt FAl0l
7] Y3l AAE st ot o & EW, 20709 Latin hypercube #2X|(points)S AHS-
& w BenMap> EEZNE 25th, 75th, 125th...975th 59 HES A& o|yd
Latin hypercube pointe= Z}7] T+& CR &9 Z2AXE A4S o, =3 TH5 F4 o
g A TS el b AP

Latin hypercube A1Z&%-2 ZH7IEZ(Monte Carlo) WHZ} vlugidoez FH s 7]
=olu o A2 RES 7ML FHdTe AFol Utk YA o2 Latin hypercube A1EH
< o]&dte] @& oF 1000719 FES &3 B0l ZHIE
500071 FES o]&g EA4Y Ml Jhsd AAE EESe
AEY S ARSI Sleide Ierd e

= 0O = J:I:i
sto} vkl oS AEIF §lE AS TF FEE BT truncated FFEEEA Y &

R4

ol
Ho

i

ol

Monitoring14)

4249 U712l FE

Ay
o
al
AV

Point mode

Configuration A 2]& w AFA= Point modeol| A F73 4
Hypercube 'HE o] & 4 Ut} Point modew ©-3d] BenMap©]
e ARk AS orgith

Population Exposure versus Personal Exposure

13) BenMap Manual 6% % 73 &%

14) appendix A% BenMapol AH&-5= ZUEIE Abge] ois) Awstar vk v=r &4=o] o] RUE el #

e AR ohlet /] A Azl ol8F & g ARE A gk
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Random Effects Pooling

Ramdom Effects Pooling 232 117 & 7% ¥ (Fixed Effects Model)ol] tigh tjtao]a,
IFRARYEAE HE ATEEFH T Bt 3 Y TIE Bl gk 4] g
=

A4 olglurhe 2] e B4l $4ge] 9 & 9 7

off
2,
filo

Relative Risk-RR

o AYHoz Yo FEe Flo) HE A Agasel nE JUE WilE 3
S ) AGET  ARHoRE RRE % trledszel e A9y 99
# 2o odsFdAe] AU AUE MES Jehith o714 FAEE Ae] A
29 35z osg + 9t

REMSAD(Regulatory Model System for Aerosols and Deposition)

H71d 2L &S EFE oet edEd #t ofyzgl PMY] LHEE AN & e

™, Grid sell &= 36kmx36kn]T}.

Subjective Weighting

Subjective Weights= ATFALZ stelg F7) e 1 o] 24E 3 o 1 54 o}
2 AR kRt st 19| &

2 AgE ENE TS T 5 Ak ol AEge s
| are

4% BenMap ZRIHHNN FHHLE 715 ghe Ate P
UAM-V(Urban Airshed Monitoring - Variable grid)
SE FFE S 7] A B¥Y Grid cell G91E 12knx12kn ©]Th.
VNA(Voronoi Neighbor Averaging)

VNAE 37 o 50149 o7 4 BUHY ARE 4287 95 BenMapoilA]
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A8 EE 2L F(Algorithm) o]t} BenMap 2 #4422 AFAR grid celle] $415 =9
d BEUEY Ads Aolstal, BUHY g dTis A deges HAT),

WTP(Willingness to Pay)

£ el Aol BE AR o7l A3AY Aol BF slele] Azeln
g tehdth. duAoz AASATS AYAR XY ARF A=A 349 AN
W 8 ARNE BE BFo] gtk old AUS Tl mEE B Fela
£ E§ ANEHESL B Je WIPH Q9o o 2 3853 9EAQ Held Ak
24 3es3 gor, olofd e Bek 4 AFH FY FROE AL,

Wrle el ek ATeEL ZH347] sk BenMape SPHOE FAE w3
B A25tde] o&dith. 2d 56 REMSAD , UAM-V, CAMx, CMAQ 47}47}

& EI4E 7 2o WIS 845D BenMap] AHE wdnidel H42 BARID

32 o
£ o

J

15) ZFAI8E Y82 BenMap Manual & = C 3%
16) BenMap Manual Chapter 4 oA o]t 3}do] oD A ALE-E=A] AlAgH o] 55 9]



<% 4> 7] 2 2§92 A8 FF(d)

2y LEsd 2 2 Are 7z
REMSAD PM2.5, Modeling Domain
PMI10, REMSADE %9 1/2, %Eﬂ 1/3, =& 36kmx36kn 919 grid cell& 7HAR vk =Y
PMC o WoE vF AAES HYe F 10080709 Grid cellE 3= AE 126~-60, A% 24~52

A .

Data file
A AR Ut e, AA 22 A dWoln F WAl & W4 (Variable Name) <
L]—E}‘/HE]-' g, 3, 283 18 19014 12¥9 29974A] % 364702 (128 30310] Wzl Ao F
o) WE EA. v ERlele W H2E SR AA ARV 19 449 38 2%
< Zh?A g 2Rele] Hrh
CAMx Ozone Modeling Domain
and CAMx 9 UAM-VE ZE9) 1/6, 959 1/9, B o 12knx<12kn T} grid cell & ZH=th
UAM-V BenMap2 7| tiFe FEEth "k HHE o9z 3l BEE mFUES A¥e A=
127~-67, 91552 ~262] F 84280709 grid cell ¥HE 7F43th 18y 2des 5 v=5S

LI AFog TR FHE AR 9967, A= 2647, NES BT 12799, 9% 26~52
2 WS Ui @k 7 2gele 2R AR e Al B9 cello] Q13sH
FHe] Q7R A5 2P} AU TF WM dFH ez vy e AAAY
2 A% 985675 YT 2633~47.67% Wo| gom, MEL2 HE1265 ~ 95, A% 2633~51.67

o AAU

Data file

CAMx?h UAMV B842t 54402 dusl B238 2t 2gudzyy 448,
B Wel Ak 27l el thel AREE S g, theel BPA BHAN BEA

deiMe 308, MEAGLS 19¢°] /\]'“15421‘:} olgg A= Tool HFreld HI7lsd
“CAMx/UAM-V Model file creater'?} Z3HHth Tooldl Wt JEAEE &4 U )4,
MZAA 17] o]’Fel™, BenMapoll A& T&£F A 192¢ & 18939 A8 7HA1L, HEY
oo 16837} 2348 AAE Ao QAAF

g

CMAQ* PM2.5, Modeling Domain
PMIO, CMAQS] B 9ol n 5 WAS Tk 217He) grid cell B9l oz REMSADS}
L

Data file
CMAQT REMSAD®} 593 A8 725 Zhe=th

a Z7] be 23 Fue 54 2932 240 A d5E Fo A7 BenMape PMel thaiAl= REMSADS}
CMAQ EARE, 2Ed s CAMxS} UAMV BFAEE AT 5 AEE AdE] g

=
b. EYAEE FALe] §l-S(space-delimited)

c. BenMape #ZA F5 34Z st U 7l wel ARE AR A ) BEFAE W0 oltE AZE(HAFH
REMSAD/CMAQ A&7} 248 29%¢l] e #2AE 23H3tal ). o Il #3A= 9175 11 EJ‘:H dg wist=
ZX7F EAT W), o 2709 Fe 2714 Ak vl 9070E 927kK) AFETh(12€ 30, 3198 BEX7} 92
d. AE: BenMap User's Manual Chl, Exhibit 1-1.

e

iih)
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T 15t 2UE ARE 2997] A% Fele] B e BeiFI Yok

<3# II-5> Monitor Data File Format

bl Al o
. BenMap i 41 €] o
22945 (y/n)

year y BUE A5 dxo] FolAE 499 W

EUYH IDE character-15: state FIPS(2char), country FIPS(3char),
Monitor ID y

site ID(4char), pollutant parameter(5char), POC code(1char)

latitude y == decimal degreeZ oo} gt}

73‘}_—5— decimal degreeZ ook Stk (v|5] AS A= 59
longitude y sz R

S5 7Hel F9)

EA)HE & EUEH ARE sk A2He FYdth 4

method n SE1, PM259] )3+ Federal Reference Method= 116-120, 1]
11123 =5 F33.

land use n FZAG 1/4 vt o] BHAHY EXALE HF
location setting n HEA A e 348 BA
probe location n AMEE A A A9
monitor objective n EUH g 7] A A AR Y
sample frequency n #EA AR
sample values y 3659 PM 3t T& 8760A17H7 LE3k

a. ZUE A8E EPAY AQSEYE &7bs. Z47tel mUE e A
219 & 2ls AAEH "k BenMapolAE AL ke WS
o & 2Rl Sort=g FEEudtt ZUE D thisf wd sl oo EAARGelY, 948, ZA
B % 1?4; RE N5 e Aol “ZZ' FoE WsE H/Fh o|le 54 FYH ID W

Jrol i Woaolth thg
2 42T 4 goul, 854 Ae ohth
) £ Zgelth 9 EolA Nog ¥719 e @A BenMapel
WAl 28] fASE 98l F71E Ao delhnh
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2.2 APHEBA

APHEBA(Air Pollution Health Effects Benefits Analysis) £.8-& Fo]% 929} A|7to]]
g dr7|ed=d 5 Wstel dHE ASA Hos FHESE AAE T IEI ol
& 4= 9lth APHEBA R¥L =9 7]4ke] Analytica Z2I3S o] g3te] FAE oM
7124 Fx= o 19 133 2th

Aralytica Endeepnso - [Dugram - Hoalth Effocts Analysis] =10 x|
g Die Bt Obect Osfton Rewlt Disgem Ydow  Helo =l x|

sl =lz[ 2] [T6 =]
1 Woah BTosts Analysie

Air Pollution Health Effects Benefit Anakysis (APHEBA)
Sanbago Example - March 2001

] Wput: COnCaareCion s
Annual Andisis
nown ; Fopulstian

B Exprssd

Husalth Effect Input: Dbsereed
Forameters [ EHIE:'..:::dEﬁ.II
i 4l | o

<% II-3> APHEBA’s form and flowl?)

dAZ AE 9 23 YEF 79| Analytica T2 oF] FEEUL A7) B
E S B3 Ads] AP £ dew, #4249 grd) ut

APHEBAY] & EEL2 Ul7]=%F EE(Exposure module), 773E 2} X & (Health Effects
Module), 18] 7}X]%7} & (Valuation module)®] Al FE02 FAHI S £2492}9]
240 we} AAEE AlUgl L A8 ZE(Scenario Selection Module)S E &3l ot

17) APHEBA User's Guide - Draft, NREL(National Renewable Energy Laboratory)
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T3 9 29 WY input A= FE(input Concentration)$} ¢17+(Population)©]t}. ©]&]
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T

oz 7

=
A

& 3

AA

[e}

- oA
FHEE 5o

E

1= BenMap©l H]
‘/:(_']_

=

27
H

3T

ol
=

R LRI L

239) 9o

3z

F71A =

gl

z

b Aze) g

R4

]
=
#old ZZ 13 (Analytica
9] Result menuol|4] Uncertainty Setup b

==
=

T2l

v

APHEBA R 8L A AF-2A%= IES
< At} BenMap3} v}

3k
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1.2 =3 Ay
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Mr

w4 A7AFe mEY, FEd A9 AqY Tl ATelA AAlste HIFES
d 46.69%14 029 4879% =2 FE3| F7FIS o] ked A= A9 A O
T Z7H&0] 1095% = FAZEAeH, Ao 2389%<¢ 123% 1R A IZAAAS
1538t ok ArI=de 43, dd, LG & WarRE A 4 ARl 1Ak 1o
, Y] &AL AAlEE JIFE 7H AdAIE o] EAg A7IEY] FEd A9 W
2l

Ak 7t 71dEe AoFelr, s A9 AR dEds stal e AeE 4

N

2

o o

<E M1> $E4 A $4HGRDP) ¥85o]

(9): W95 713 712)

re

T

TE 1995 1996 1997 1998 1999 2000 2001 2002 o
=7H

= |357,722,460| 387,505,852 | 406,621,977 | 376,716,652 | 425,345,189 | 465,487,901 | 486,416,276|517,255,882| 5.58%

ST (163,440,854| 175,585,871 | 182,931,962 | 170,455,465 | 197,698,340 | 223,266,542 | 232,763,066 252,394,115
(B1F) | @5.69%) | @531%) | (4499%) | (4525%) | (4648%) | (47.96%) | (47.85%) | (48.79%)

6.63%

A2-A] | 84,598,728 | 90,518,428 | 91,336,107 | 83,006,320 | 90,894,721 | 97,056,745 | 99,268,549 | 106,351,605 3.50%

Q1A | 18,007,029 | 19,018,292 | 19,457,807 | 16,727,897 | 19,251,386 | 20,896,916 | 21,506,822 | 22,421,485 | 3.53%

A7|% | 60,835,097 | 66,049,151 | 72,138,048 | 70,721,248 | 87,552,233 | 105,312,881 |111,987,695|123,621,025| 10.95%

A5 FARKOSIS), A=/ EAREE AGUSAY, FedA g wE FFRAl FEH2004, 2350l

718749 Fo AV He 7| dER WEALS AR, AxdA Fro] 24|
ke t7|e el EAI o] 1730672 UElHor A=) 4089%% AA|ghth. o] 7he-d TF
GAF AAGE)7E AXEE HFL 483B% W 24 Yelbth ot FEE A9
& AP Hogt AAZ HEPAL] LR AEe] sold WEow vt b
AdA 2o AajdAgezs Aol wet Heduxge) fddde] e 73t
A B71RE LB E ofEgol Hald Ao dHI gl
19909d] 9] ouAle] g HFS AHHH, ASFFAM MeF, 53] FAge] ARE-Fo|
4 A ING 9 LPGE| ARge] S71etler, f79 Afole aud S7HE B
o FAth o] £ oy o] &1Fe W= SO2 HjEFS BT AA FAA7IEH
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<¥ 112> =3 d7]LFuEA]d d3H20023)

T A FE=d (¥ M Mk 7871
7 42323 17,306 (40.89%) 1,094 3,605 12,607
1% 648 168 (25.93%) 15 53 100
2% 1,188 337 (28.37%) 7 68 262
3% 1171 334 (28.52%) 12 68 254
4% 5,011 1,601 (31.95%) 3 374 1,184
5% 34,305 14,866 (43.33%) 1,017 3,042 10,807

A N, TSRS AAZ2003, , p462

20019 71F FEde E2A4E 21573kmE A= 24%°) et A& B¢
274E0] 100%°] 7P A7 G 2EEE 8% e dHd
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At Ao g FrddXM xAS= HIFo] o 45% o],
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RIS HEFES & 5 Atk
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<¥ NI-3> ST Y¥-d3H200193)

+=4
T o9 A=
A A& AH 737
ekl km” 99,852.0 11,700.5 605.5 958.0 10,137.0
AT Ay 48,289 22525 10,331 2,582 9,612
ATE= ol /km’ 483 1,925 17,062 2,634 948
A4 FAY kA A9 561,789 251,220 114,153 25,513 111,554
% ArdA IES 3,051,482 | 1,381,566 | 725569 147,081 508,916
ZA} A4 3 14,336,604 | 7175802 | 3,878,833 | 699,233 | 2,597,736
ANz QA 5 S 331,762 170,079 76,017 20,507 73,555
A& 2 7 Al 12,914 5,983 2,550 697 2,736
A5 BAH, TAFEAATL , 2002, FEAAY WEELT A FHH2004, BAAA AL
AHA G AFUEE 265659 ki O2 AL QIFUES] oF eujr} =n, AHAAGNAE
det 27 A4 vEETth ole 7 AYY FAAY BlEo] B AH HIS|A wff-
7] Wiolth. T3 deret AT Aee AFdzel Hg olgESTE BA e
o AAdEHE FHA olIE 9FE FH 1201 FHEoo] 5 oftEQ] H|Eo| Fold
Aol o Fem Eg A, T, ATl iR WEAgo] Slo) e AFSIL 4%
3 3tk B7IAGY IFEEE 9156% ki o2 A AR of 260, FHAS]
785 1459599 /i 2 w9~ =A JEbgth 2E]a G AEA] AARE GA 9] ol atE S}
T, 77 g2 A9 vls] BA UERsth
212 AFAE =
B Ao ARE AR E FEA HYY ATAIAZ2000)2HE A7=E 310 AL,
M 570 TR, IS F 1049 74 7 ARE FEoH AAsATh 3 =
A< BknxBkm AR (grid cell)2 WHFo] GIS(Geological Information System) A5 %
2 FEIh B3 dAsE A, dEEE FES FEEHAeH 9492 & W 39
OS2 Witk E}%A Iy M2%E Od 4e § =38 78X, AELE, a8 o
HjE E¥ S HolFa ok
AFEEE AujHy 65*%] o e mdFe Ad B ALY T A=A 7P Bol FA
skal Uﬂ, 104] o]3te] oflo] ¥ Jolse ¢, 1Y, A, FHAIY wo2 Ho] A
ste o= e
A2Al Wl A 104 mREe] H) AFA= mdFoln, to® F3t, AA, FH $o= o
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ARt ok HEYe h-F-2AEF 494 ERAAE FAEENeH, dEFAAS
e EFAAE 2=tk CAPSSOA ARG F-Ed wj
T H7H] CORINAIRS #7 AAE Wgom(E2 °]5L
F FEugtlA wiEAd g B2 548 ast] ERsta Atk

&3 A mlEd 18 o wel TDA(Top Down Approach)9} BUA(Bottom
Up Approach)©.2 & 4= 9lth. BUA WL UgujE&A] Mo o] &5s WHOZE wjEA|
A 24zt diste] viE e H7eke W elal TDAE A edd 9
g Al diste] wiEAT R FFAFE ol&sto] WiETFS 4
HlEds st o5 A £¢6te] wWiEEES Adss ol TDAE I
7F BoM AFFAPE EVFsd P, antE AAAE, AEAksel o
o 7R DA 2H e wEd A Fopg
FE B 1-3% Ed4e, TR, A9
Al Fol distel= BUAE A&3tH, 7P8diaA, EO] ——l—u'd H]E
A= Soll M= TDAE H&3th 7R LA LT AA AR 2 wiEF A
W2 e EFAAC wet A Hodth i A] ARl o3 wWiEEe TLT W
of s wMiEAT B AR wet A= T 2A wWiE dER wet FLs

far xo

A LA Z~El(CAPSS: Clean Air Policy Support System)-"/] 2001 AEE
3 odEd WEY d3e i 1149 Zrh

<¥E 14> 20013 57 XY 299 &5
(GOREVE)

T SOx NOx PM10 TSP VOC CO NH;
s 52,632 74,878 2,395 3,636 29,606 15,911 2,346
A 15,211 35,309 919 1,373 181,459 18,872 35,431

== 2,950 171,260 10,746 10,746 56,782 328,877 4,676

HE2 6,639 51,239 2,035 2,188 5,513 15,384 138

a1 77,432 332,686 16,095 17,943 273,360 379,044 42,591

T8 FoAE AduEd F A4l &g VOC, NHz Al9], =zuit Al9], Fieax e &3] F3et
(2004, #73F)

LA, A9 e9=d wieds Awstel AP X 115, 6o W2, SOx= Sl
Y T7ARNE/D T AZPALTE 369%, T FEol xgE duA Ada Fol
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245%9] T HIEHIES Ho|a o, By A4 196% o F HjEHIES EAth A
e M= SOx9] & 10398/ T &%, FAE A So] THH= vAdid
7} 68.6% = W H& WiEEs BAon, XAt AVIEE A7 SOx THMET 16,393
/3 5 AZAALT} 47.0%, 50,641E/d F 389%9] =& HIES HYTE QlHA A
=g QAo o3t Higo] 222%=2 ThE A Hlwsty 95 EAeH o= s
o1} Mute] o3k FgFo 2 FA Yt

S ARG NOx2] FTHlE#-2 332,686% /1102 T & o5 d%0] 51.5%9] =& vjEn]&
& HolaL glon, HIEE o]F 29 154%, YA AH A4 124%9] wiEHE-S el Th A SHE
= HgAl NOX-/] &2 981875/ d 5 £& 0] 529U0] 638% "¢ H& HjEHS Hyow,

% NOx HIZ% 60,695 /3 & 2015299 33.6%, AIHA| AHAAL7} 238% =

Oiﬁ} HIEZ o5 a o] ofdh vl A 181% &2 HIES Hon, F7xe]

fex]
E AA

Ox HIEHL 17379%/ 02 E2o|5 A9 Hl&o] 508%Z 7HF &2 HIES ARt
X0

far b

0,
)
>
AS

Z

PMp9] 7% FWEF 1605BE/3 F £2 o]52%8Y 668%, HIEE °]F2Y
AZPAL 101% £ &S Btk AGEEZ = AESAI7F PMI0 % BlE% 4408/
Q2 767%2 E2olEoddo] - o Hsgs

VOCE & 9 vNHXY HATEAZ vf$ T3k
A= #AYE Y VOC wiEH g mote uj
VOC &3 2733608/ Ho 2 F7]|8A e s wlE&=F nlEo] 615%2 2 H&S
B3t Ul TRolFedde] 208%9 wWiE 71dE&S Bt A&AlY VOCE F Wi

2 88538E/d F 60.8%7F 71 &A AHEC 93 Aow EAHQT 2 o|FoddE
314%9 E& 71dE&S Btk 439 A AdAA]l FFH e AHoE VOC FHl

F 54168E/d T AEAA s HH%H fo| 248%F F7)8A AL 93 HE
49.0% o2 T2 HIES AASATE A7|== VOC HlE#0] 130,6M4E/Ho2 /78
A gl oF wjEH g0 672% % & HES AT
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(Rl E)

EF Al- & SOx NOx PM10 TSP VOC CcO NH;
AMEA 673 1,261 18 2 97 652 31
SIERS DR 1,142| 14446 131 147 681 4,970 173
AL s B AT 17,118| 25,382 350 482 742 4,690 330
27 18933 41,089 498 652 1520 10,312 534
MEA 7134 17,014 428 628 81 10829 372
H)Ae] ol AZA 1,759 4,077 60 86 161 908 106
A= 6,318 14218 432 659 517 7135 334
27 15211| 35,309 919 1,373 1,500, 18,872 812
AEA 1,124 1,535 10 14 55 355 22
Az oz A 7,700 7,543 569 864 202 1,120 104
A= 19,710/ 12,951 1,049 1,583 398 2,351 183
27 28534 22,028 1,628 2,461 655 3,827 308
AZA 1,779 2,758 120 21| 13458 890 1,500
A2 A% 2,781 3,309 122 170 1,796 76 4
27 4,560 6,067 242 391 1524 96 1,504
AMEA - - - - 3,671 - -
AUAFE | AZHA - - - - 1,692 - -
2 A% 7% - - - - 6,369 - -
27 - - - - 11,732 - -
MEA - - - - 53,83 - -
Fr718-A AZA - - - - 26534 - -
AHE- 7%= - - - - 87,858 - -
27 - - - - 168,227 - -
MEA 1,064| 62618 3,383 3383 27,829 162,938 1,840
T2olF AZA 349| 20,365 1,353 1,353 7356 41,058 462
LXK} A= 1,537| 88278 6,010 6,010  21,597| 124,882 2,374
2A 2950 171260  10,746|  10,746| 56,782 328,877 4,676
AEA 278 15,068 566 566 1,774 4,916 43
HEZols | Q1HA] 3,636| 10,988 353 445 875 3,034 2
X K0} A= 2725 25183 1,116 1,177 2,863 7434 73
27 6,639 51,239 2,035 2,188 5513 15,384 138
MEA 124 692 3 18 455 158
o - AZA 29 523 2 1 3,208 43
A7IE A ANE 451 4,478 19 103 8,513 605
27 604 5,694 25 132 12177 806
MEA 26
w ANFA] 1,580
&4 A7 33,013
27 34,619
= 3 A 77432|  332,686] 16095  17,943| 273360 379,044| 42591

k5 CAPSS Al2=®l A&
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(%91 %)
i SOx NOx PM10 TSP VOC CcO NH;
AR Ax | 245 124 31 36 0.6 27 13
HIAR A 19.6 10.6 5.7 7.7 05 5.0 19
Az Aa 369 6.6 10.1 13.7 02 1.0 0.7
A7 59 18 15 22 56 03 35
AqUAFE 2 A - - - - 43 - -
7184 AHE - - - - 61.5 - -
ERol5ad 38 51.5 66.8 59.9 208 86.8 11.0
HEgo)FodY | 86 154 126 122 2.0 41 03
#7154 08 1.7 0.2 0.7 45 02 0.0
9 - - - - - - 813

T 1) =2 o529 TSP, PM10<& Z}EX} FYoz QIEh HabdA] Bl Efo]of viEL wjETo] Aleld ¢
2) VOC& NHa&= ArdnfEFo] A FA
A4 FEA WEESEAH FX H“’J(2004 P’Jr )

olE Tl A&, A, A7xe AduEF 2 HjE V&2 A3 <E MI-7~8>0]
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CF) = (Cp () = Cb(§))* ratio i, j)* FLELL 1 cb(j)

Cf(j) : future concentration of j pollutant

Cp(j) : present concentration of j pollutant

Cb(j) : background concentration of j pollutant

ratio (i) : WIEFF 100% AAA T= A7 719&

Ef (ij) : future emissions of j pollutants from i source

Ep (ij) : present emissions of j pollutants from i source
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ool mE FAREGTE 883 tVF TUAS ol3tArE AEIAAR MXE 9E5F #4F, hEE, %9, 9s% 2002
AMgA 7197 O Abge] el B AAEH AT 284, olFH, A&, 353, 23, 328, iH&, oJHY 2003
Air pollution and daily mortaluty in Seoul and Ulsan, Korea olZH), AEH AL 1999
Reanalysis of the effects of air pollution on daily mortality in Seoul, Korea ©]%El, Joel Schwartz 1999
PM10 Exposure, Gaseous Pollutants, and Daily Mortality in Inchon, South Korea Fod, 9d=3) 23], David C. Christiani 1999
Air pollution and daily mortaluty in Seven Major Cities of Korea, 1991-1997 olZH], 115, T2, B354, Joel Schwartz, David C. Christiani 2000
asthoxzetadior?rc hi}li(rirepr?llutants derives from industrial processes may be causally related to the development of Aem muy w9 zAd oA AR 7149 2001
Is air pollution a risk factor for Low Birth Weight in Seoul? sle3], £94, o]He B 2001
Effects of ambient air pollution on daily mortality in a Cohort of patients with Congestive Heart Failure A, 25F, gredrik Nyberg, Goran Pershagen 2001
Air pollution a new risk factor in Ischemic stroke Mortality T2, olFH, 1E, A5 2002
Association of air pollution with school absenteeism due to illness kg, o|HL 123, o|FH|, 11E, &od 2002
Effects of air pollutants on Acute Stroke Mortality Z24d, o|lFy|, 1%, 3123, Joel Schwartz, David C.Christiani 2002
Effects of the Asian Dust Events on Daily Mortality in Seoul, Korea Bz, 343, A4, Frederic Lagarde, Goran Pershagen 2002
Air pollution and Asthma among children in Seoul, Korea olEH), 75, ZTLH %5 2002
Infant susceptibility of mortality fo air pollution in Seoul, South Korea 3}23], o], 1135, 223 2003
Epidemiologic evidence of a relationship between airway hyperresponsiveness and exposure to polluted air ¢+, Yeum CH, Son MH 2003
B2 gl o g % AN IS EA BEQ, 258, 403, 123 1997
G719l di719.g0] d Aol v 3 %1993-1997) o3, o5 d, N4 2000
G712 AT BAZ R0 @ s ANAT] deyel B FAUADT RF, o1, a4, 795, N8, 254 2000
AEA 712 do] EEAATA FAE B G@e] B IAUAAT 197, ol5d, 795, Ned, JBE, 244 201
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<¥ MI-15> FRAYPAT 3345 D FA4%

Endpoint | Pollutant | Author Year |Function Beta

mortality 03 A5 1999 |Log(expected no. of death)= lo(temp_lag2)+lo(rh_lag2)-+lo(date)+daywk2——daywk7+hw+pollutant 0.00056
mortality TSP A5 1999 |Log(expected no. of death)= lo(temp_lag2)+lo(rh_lag2)-+lo(date)+daywk2——daywk8+hw+pollutant 0.00019
mortality NO2 A7 1999 |Log(expected no. of death)= lo(temp_lag2)+lo(rh_lag2)+lo(date)+daywk2——daywk9+hw+pollutant 0.00067
mortality S02 A7 1999 |Log(expected no. of death)= lo(temp_lag2)+lo(rh_lag2)+lo(date)+daywk2——daywkl0+hw+pollutant 0.00049
mortality 03 Hz A 1999 |Log(expected no. of death)= lo(temp_lag2)+lo(rh_lag2)+lo(date)+daywk2——daywkl1l+hw+pollutant 0.00051
mortality 03 Hz A 1999 |Log(expected no. of death)= lo(temp_lag2)+lo(rh_lag2)+lo(date)+daywk2——daywkl2+hw+pollutant 0.00047
mortality 03 A% 1999 |Log(expected no. of death)= lo(temp_lag2)+lo(rh_lag2)+lo(date)+daywk2——daywk1l3+hw+pollutant 0.00057
mortality TSP A% 1999 |Log(expected no. of death)= lo(temp_lag2)+lo(rh_lag2)+lo(date)+daywk2——daywk14+hw+pollutant 0.00019
mortality TSP A3 1999 |Log(expected no. of death)= lo(temp_lag2)+lo(rh_lag2)+lo(date)+daywk2——daywk15+hw+pollutant 0.00020
mortality TSP A3 1999 |Log(expected no. of death)= lo(temp_lag2)+lo(rh_lag2)+lo(date)+daywk2——daywk16+hw+pollutant 0.00018
mortality 03 %84 2003 |InE(daily death count)=S(date)+S(air temperature)+S(hunidity)+D(day of the week)+Z L FEA 5= RR1.013
mortality | PM10 %84 2003 |InE(daily death count)=S(date)+S(air temperature)+S(hunidity)+D(day of the week)+Z L A=A 5= RR1.013
mortality NO2 %84 2003 |InE(daily death count)=S(date)+S(air temperature)+S(hunidity)+D(day of the week)+Z L FEA 5= RR1.029
mortality S02 Z8A4 2003 |InE(daily death count)=S(date)+S(air temperature)+S(hunidity)+D(day of the week)+Z} LHEZ % RR1.033
mortality CcO Z8A4 2003 |InE(daily death count)=S(date)+S(air temperature)+S(hunidity)+D(day of the week)+Z} LHEZA % RR1.028
mortality 502 2000 I;Hogfg—:ﬁjtﬂ/j%o Z]]0\:1]]]—’,‘;H);m];e;]c:i+loejso(]:—]_‘x:_tzﬁlifZi;:]o;si()\H:H%Etlag4)+loess(%5—.\—§lag1)+ki_‘::_°ﬂ gk guwg+do| RR1.09
mortality NO2 5000 ;ois;éﬂ;}:"&g;]]1—,;;;}m;etr]]ci;:ioejié;]J_E,HlifZ;i:f;sst(“EH—S ‘lagd) +loess(ESlag2) +d T tist grAS+Le RR1.02
mortality 03 2000 Log(¥d¥ Al 7|di4)=intercept+] oess(LJ_,lag2)+ oess(At 5 Eilagd) +loess(GF451agd) +d ol o guH+9d RR1.02

g+ ado] digh guiwae+ Fdol g ojuiA

mortality co o 9000 I;Hongjfﬁif—ﬁ;]0:]]]2;}1n§;2§§:+oii;q]EE;ifZiizloess(*&EH%Etlag4)+loess(%*€-:lag4)+kﬂE°ﬂ 3l HuHS+ o RR1.03
mortality TSP o 2000 Log(¥ Al 7]dl$)=intercept+loess(&1;lag2) +loess (At 5 E:lagd) +loess (& Silagh) +d o] gk tinRig+Lo RRO.97

v+ ade] dg grds+ F9ol dd s
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3.2 ZHMA ZtXIEIL

Cost of illness(COI)-Morbidity

Wleds AZENE FFAOE ot A WA AFF HAANRE FEF BS
AAA D8 F oj7lodn WA Beo] Qe AW A=) o] wE vlgo] I EAY
ol B 4 9e Zolth oldd AWHlE B WHCONE AR 4o @ sHes
Q% A9e) Ao AZHE v HEa Wold & 4 9

JHF WEe T AYNEW BAMEOR UHed ARG JRANAE o83

Mortality

olg}gt W (Morbidity)Zt #HE 7IXFHo] 544 COIZIHORE o] Fo
TEY FEE 7= 7HI7IAIFAH(CVM: Contingent Valuation Method) v Q1A A
¥ (Human Capital Apporach), 12]il 7]E¢ dAF4#E &&ste AY7EA o)A
(benefit transfer) W & = T Utk T & MI-162 A1} IES Aol A F43E Aol

7HIE HoFa it

rr

Jur)
)
>

<¥ III-16> Value of Statistical Life: VSL

VSL(M VSL

Kwon) (M US$) Reference

Average remaining expected life

Human Capital 283.3 0.25 time between 40 and 79: 27.5years

Approach Per capita GDP: 10.3(M Kwon)
renge values;
Transferred Value 1,685.5 1.45 2461 ~5,066.6(M Kwon)
. renge values;
Current Risk 999.6 0.87 4074 ~1,9728(M Kwon)
VM renge values;
Future Risk 543.4 0.87 358.0 ~824.7(M Kwon)

34) A4, 1999, Sko] =+
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=5 #1. Draft discussion with EPA: Korea IES phase Il
Draft Discussion with USEPA and NREL

53 3873 A= #3 FFATF =9 (MOE, KEI, USEPA, NREL)
IES Korea- Phase II.
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