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T4 OFSHE| T QITHAR 2-1 F=).

E 2-1 MEA EAI7[= #et Bl

2 2= Uy YRAR HUEE  WRES
- m3 ESin] ES (mm) (h) (%) (M)
19604CH(1961~1970) 116 164 75 14957 21142 70 2.4
19700H(1971~1980) 118 167 79 12162 2,000.2 69 2.5
1980TH(1981~1990) 120 166 80 13648 22095 67 2.5
19904CH(1991~2000) 127 173 87 14524 21332 65 2.2
200044C4(2001~2012) 127 170 90 16183 19196 61 2.4

A7 ASFAFEAIAE, http://stat.seoul.go.kr
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2, 19709 30.0¢, 19809t} 27.2¢, 19904 36.8%, 20004 o
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H2-3 MSA A8 I7|12F 5k Hel

Qs NO, co S0, Os PM10 PM2.5

(ppm) (ppm) (ppm) (ppm) (ug/m) (ug/m)
2001 0.037 0.9 0.005 0.015 71 43
2002 0.036 0.7 0.005 0.014 76 40
2003 0.038 0.6 0.005 0.014 69 38
2004 0.037 0.6 0.005 0.014 61 30
2005 0.034 0.6 0.005 0.017 58 29
2006 0.036 0.6 0.005 0.018 60 30
2007 0.038 0.7 0.006 0.018 61 30
2008 0.038 0.6 0.005 0.019 55 26
2009 0.035 0.6 0.005 0.021 54 26
2010 0.034 0.5 0.005 0.019 49 25
2011 0.033 0.6 0.005 0.019 47 24
2012 0.030 0.5 0.005 0.021 41 23
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2 WO SE £22 ol 277} X3 S4AG0] thh ¥4 1
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J|= -8 2| HBFt AHIEN

<, 2009 4‘%%94 %‘7}9} ?}ﬂﬂ igﬂ A A, AEHA A, A4,
A A, HEF, AR, wW7lE, 94 59 Aol FF= v
Ale Aoz BIEY it

d71ed oz At HEWA 2 71 B8, 7 55 (@4, A
ABAS, s7HE, AT N2 59 S = UEhd . ot Bis
A St AR s, =84 A

: , JRA So] JEA Aste] Z7h 2
o|& Qg 27] AFE 7] 8007 Tl ‘E}(EPA 2005)

PMI} 22 JAHF=E2 S8 712 A=, 713, et 22 o
E71A A 37t H7152 T4, A1) o5t ahg 718 E HAY, B
AR AdEks, gt Agehe], A = w AR 2I)AL
T 59 AFGTFES et YA EE L A AS5HES(systemic in-
flammation), -3 °|Aderanged coagulation), @&5(throm-bo-

&
sis), @ 715 AN, 547433 d¥Hatherosclerotic disease), 41+
A F43(deep venous thromboses), S (pulmonary em-
bolism) 5] thzt W2l ge|el4 wal=at 30| JItiBaccarelli et al.,
2008; Brook, 2008).
53] PM2.5+= |9~ 2ot H|271A] JFste] A2t AHEAIE FEst



7h 2258 AETA g ofdzt 3134 AA%Hischaemic
heart disease) 2= QI3+ LAY LT} Abgo] Fojdth= ALAT7} A
A=A QutK(Jerrett et al., 2009; Pope I et al., 2006). £35| PMo] 4]
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0.8~21%, A& 10ug/nf F71 0.27~0.37% S7F5H= A O.2 B4
=0 S-S PM10 A2 B9 5713 2.0%, F4F2 100ug/m &

7V 12% S7FsH . -
Al S7Fhe AL HiH T r(YER

123l ARk A Hlﬁﬁ 654 o9l 1

73ggol o2 Fok

ST —
2 o)A EA] SEe] M A
o9l g A @

1.1%, 6541 A A= SANG

g, sl
ol mFel

gheha Bgk vt glet

H 3-2 53U 771 Al (EzE

Ut =&

_C'>_:|

t, 2012).
A7t 71 H 0.
Ao AdefA, g 13} Aol thu|gt 17
/3 5(2006) =W 77K
P SAP B

=

2 PM10 Z7bo] me A 9iedo] §9f5}

gYr=

FolMe A Adol

PM10 &0 ot AP i

o] 1.5%% © &4 57t

TE A 15M| 02t 16~64M| 65MI Ol
N 1.013 1.045 1.008 1.015
= (1.007~1.019)  (1.000~1.1092)  (0.999~1.017)  (1.007~1.022)
S A} 1.009 1.029 1.013 1.017
e (1.001~1.017) ~ (0.968~1.095)  (1.002~1.025)  (1.007~1.028)
ol 1.019 1.046 1.016 1.027
== (1.008~1.029)  (0.968~1.130)  (1.000~1.031)  (1.014~1.041)
e 1.011 1.080 1.012 1.021
(0.999~1.023)  (0.992~1.175)  (0.994~1.031)  (1.006~1.037)

2= 1.014 1.123 1.010 1.027
(1.000~1.028)  (1.025~1.231)  (0.988~1.033)  (1.009~1.045)

S 1.020 1.027 1.034 1.025
(1.005~1.035)  (0.921~1.145) ~ (1.010~1.059)  (1.005~1.045)

ot 1.023 1.060 1.027 1.020
= (1.003~1.044)  (0.932~1.145)  (0.996~1.059)  (0.992~1.048)
CA B 1.011 1.017 1.006 1.015

(1.004~1.015)

(0.988~1.047)

(1.000~1.012)

(1.010~1.020)
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AFT 5, 2009)°14 L FAFTY #¥ S7F= PM10 0.3%, PM2.5
0.8%= &9l 5% F713 SAFY YL 9] F7HE0] PM2.5914 2
A WYebaL 9t} oo whet k% PM2.5 314 7| & A &3} g o] 2pd
shEl A o] 375 AL 9l

H 3-3 MEAI PM102t PM2.5 TH9| 5k 3718 SAY /& Hlw

At PM10 PM2.5
SANY 1.003(1.001~1.005) 1.008(1.004~1.012)
cgaEs Ay 1.006(1.002~1.009) 1.013(1.006~1.021)
SE7|A Het A 1.007(1.002~1.007) 1.019(0.998~1.040)
= 10ug/m* 7Y, 3Y 0|5 EA

A= Y4BT S, 2009

=9 A AH]

o= 67 EAE Ao AAE PM2.5 AR A2 IHKlemm
& Mason, 2003)° @2H PM2.5 5% 25ug/m'(F YL 2 AL HHT
AA| Agol tigt 2IAEL 3.0%019, AUt 870 =A19] ALA
(Burnett & Goldbeg, 2003)°ll &Js}H AAAFGO] et 23} Alg-2
PM2.5 %% 2508/’ Z7FF 2.2%= YERFAL QT T3 A& 2070 A
Ao A AlPE A-HEHE A, 2007)0l41= PM2.5 % 25ug/m’ 57} Al
ZI A2 A AP 0.5%, <3714 A3 0.2%, 3714 A% 0.2%
= 3= ik

$HH PM10 L85 %9 A9 A+ 23 5 vl= 907 EA] A+
(NMMAPS; Ominici &, 2003)°l4&= AA AFGS] AT =71 o
HEO TAoA 1-& HATL, PM10 &% 50ug/m’ 57Fa HA| AFgol A
ZIPAPGo] 1.4% S718E A o= =11 itk & T2 NMMAPSY] 1+
ol A% 0] 9} H|S3t AFAT T} A= ATHPM10 =2 50ug/mf 57HS
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AR APYE 2.6%, =871A D SE&71A Ago]| o2t APY2 3.4% &
7h. FHUthe] 87 A1 E thAt o2 A dH A (Burnett & Goldberg,
2003)0l A= A APgol tigt 23AFgEe] PM10 5= 5048/’ 571
2.7%= AAE vF k. APHEA(Air Pollution and Health : a
European Approach) d+(Katsouyanni 5, 2003b)°|4+= PM10
Sk 50ug/m’ 713 =8HAE Aol oJRt 2IAPTZ 3.4%, TEAE
Agto] ot ZHANGZ 3.7% S7Foks Ao = HAEI Qi

s9] B A0 Tt mAEA S B 1 G BAT ATE0
48 59, A9 78, £28 4 JRES Jot & 349} 2o},

 3-
T3 HA A, SEAE, SEAS ATl A4 Al Bl B
HYAT AT F 3-59 2k,
s AA o g 7] 9 FolA
B AT A HA| ALY, BAT AT 4T A1, EFAF 2

NEA| 71587 wiate) 712483 24017 50



H 3-4 59 TA| e DIMIEXIS HI| =& G HPA HelRE

=5 EERE oy B2 =5 EERE EEl B
1 Braga, 2000 0= 574 ZA| GAM 17  Schwartz, 2003 0= 107 A GAM-str 65 04
9| 2 Klemm, 2003 0]= 678 ZA| GAM-str 18  Zanobetti, 2000 0= 471 A Posisson reg. [:P5]
_ 3 Samet, 2000 0= 2074 Al Log-linear 19 Zanobetti, 2000 0= 474 A Posisson reg. =
- 4 Moninici, 2000 OIZ 207 £Al  GAM 20 Burnett, 2003 HUCHBH ZAl GAM-str
5t 5  Moninici, 2003a  0|= 907 £A| GAM-str 21 Burnett, 2003 FHLCE 1270 A natural splines
4 6 Moninici, 2003b  O]= 907§ £A| GLM/ns 22 Katsouyanni, 1997 Q& 127§ £A| Poisson autoreg
x 7 Moninici, 2003c 0|2 887K ZA| Bayesian 23 Ballester, 2002 AH[QI 374 EA| GAM
7 8  Moninici, 2003d  0|=3 471 A| Fourier decomp 24 Hoek, 2003 GAM-str
§| 9  Schwartz, 2004  O|= 1471 A case—Crossover 25 Katsouanni, 2003 RE 2171 =A| GAM-str oy
P 10 Schwartz, 2004  O|= 1474 £A| Poisson reg 26 Katsrouanni, 2003 S8 2174 EA| GAM-str SE2|
; 11 Zeka, 2004 0|= 9071 =A| hierarchical 27 Zanobetti, 2003a [E 07 =A| GAM-str
o 12 Peng, 2005 0= 10074 =A|  Bayesian s 28  Zanobetti, 2003a SE 0 TA GAM-str(distributed)
? 13 Peng, 2005 0/= 10074 =A|  Bayesian 4 29  Zanobetti, 2003b R 1070 =A| GAM-str(distributed) 15~64M|
& 14 Roberts, 2006 0]= 10971 =A| Bayesian 30  Zanobetti, 2003b FE 070 EA GAM-str(distributed) 65~74M|
Ab 15 Schwartz, 2003 O|= 107 =A| GAM-str(distributed) 65| 04 31  Zanobetti, 2003a [ 1071 =A| GAM-str(distributed) 75M 014
Fjl 16 Schwartz, 2003  O|= 1071 E=A| GAM-str(distributed) 65A] 0|4 32  Simpson, 2005 ST EA meta-nanalysis
E‘ 1.20 -
LIS 7
U—I 110 7
Lk t-4---4 %
oF 1o { + . {
=I_I= 100 % + % { ¢ 9 ¢ 4 § # 1 1‘ L) ! + + 4 + 4 Jf %
=0
095
090 - - - - - - - - - -
1 2 3 4 S [ 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 I 32
A= B, 2008, UMLKY B RS AR 2 B
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H3-5 PM 5 W30 242Ys 24 67

@12 TR

KAt 2l 7|7t i S e e I
RHY H7|7HA W ERUX| ER 0I5 7B HIt
A0l PM10 % 10ug/mE70 M2 HH CAUS
iy SIRFOHEZ 2.4% E= 1.2%(95% Cl < 0.6~1.7%), A2H &
Ostro et al., 2011 HZMZLt < ,
] s % F= 0, =7
20032007 o7 £ 5.7% £ 2.8%2 57t

OO CATE

UBEC} 52
O LEION SHEOR R0/3t 2

AR ARIOI2 FIHROIO| Af
HERE R

<2 HXZ 23 AIYES] St

Meister et al., 2011 ?O%(%Zﬁ(igg AAE AT PgM12§E;‘;;(()9%5:‘i TC?HQ(/)";E?%@)% HKHOJE%ZJEE
2
| oz "EAOIA DI 09 SR MR e
%gqc;bettl etal, 11294 EA A o1 ;EQ:;",EE:IIHE7T SEI|A HB0M AYEO| BTtk
1999-2005 -2 DIBIR| 557 AL O 2 93E 0/

Mallone et al., 2011

- QEX|SQ| BANOR OloH HHTH Ao
DIIBIR]} DIXIE 80| B7tots 202 LiElY

[

OIZI0K 20t o1 o1 P10 S5 1049/ Z710] M2 AJETA Rgt

2001~2004 ABHES 9 55%(95% Cl : 3.81~15.61%) S7tsH=
7oz My}
<O MHX|Z QISH HA| ROIALRL, AMEHEA ZEH
SEI|A e tist & A (TS AE, =2
QAER (0} )3} Ol oIS 20l
Hansen et al., 2012 OHE20|= ANAE AT PM10 s== OEESH AR A4 LECH,
2001~2007 HUYER2 = AE R0 48PS BUE. 2
HHE S0t 14M| 0|5t ¢, 65~74M A D202
52 Huse Hol
| “DMEIRI(PM10) =52 OI3t A2 TEtol
Nascimento et al., E2iZ, NIIEZ A 45 9leix e ol o Hgl_);rgjo%g% E 12007% TEFE|ZJ9§

2011

2004~2006 it M

LtE]
AE  AYSFEIE, 2011, T7ISHS0| Q7 07| § HAYE A,

A ok 9%
SEE A7 919 5, AP 5 Tl e 1Yo 7
7) ool WA 9 7] e Q15 ARG SAleA Shordt 4
S AHo) itk BEAQl TEE A7 AR v 67 24 A7,
vt 8l(ACS) A7 Fol et

NEA| 71587 wiate) 712483 24017 52



tl= 670 A "l A A= vl= 5 67 AlOA 1974~19779
of &+ FEH 25~74A4]2] #Ql °F 8,000 = 14~16|A%F 4 Ftt
(Dockery 5, 1993). & HI7] ¥ =& ZAvH S4sk1, E, A
FOEA @), A, AdE L E3AE, I8, Bt ASASBMDE
Z75to] Cox HIH AL P2 5ol EA5IH. LdsE0] 7MY &2
Ao A O] 23} AFTET 7Y R TAOA Y] 23 ANTE HlE
1.260130t}. ZAE AFEEY t7] 2 52 oA 23 AFFES
SUA AL mAIAARY, FAME Y] TR o] 2 A o= e T Hi7]
QAL o H Au Agof] o5t AT H(+) TR0 Y= AR H
T ek o] At Aok (1) AERl ot A3 APGRITA 9
glat 4 HlolE 2] A, (2) e ZAa nd F EAHOo 2 A
A4S stRoU A9 FARE AT ElE tHKrewski 5, 2000).
22 A9 I 717HE 897 AR AH(Laden &, 2000)914+= 6

m

N =AY A7t g 58 A B 7139 PM2.5 5 B2
3 4% PM2.5 2~5ug/m S71oll wheh A AN e 1.454], H)

[¢)

A AR e 1,824, <2HAlE A2 1.858] SVt AeS
E=E3hAL QITHESE, 2008).

T oE IS E A9 x4 A9l ACS(American Cancer Society)
A= ACS-CPS I19] 34 ZAHCancer Prevention Study II, 1= 50
7| Tl AFSh= 120919 9] A4 R1 AR SARARE =2 S F S E A,
1982~1998 )25 H ¥-& 4= A9 HlolElet tf7] 2 &4 HlolHE ©|
&5to], 71299 A7 A3 FFE AESHUHPope &, 2002; Pope
5, 1995). PM2.50] thet 34 A= 507] A] OF 3098 thi o=
A=A = A, AFGA &), IF, FAEA A, Ap), 494
Z, ISpE, 29, 25, B ASATBMDE 2787 A50f Cox 9l
HE o AARES IRt AL #4442 F¥Ft PM2.5 %
(1979~839] )7} 258/’ A5 wf A AFE=2 10%, +1H2eE A
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T2 16%, HA APTE 21% 577 1= A

670 A ti/d AbE Aol A Bl A A] 5 eof whE 27]ANT AT 919
T+ PM10 20ug/m’ S7F3 18%, PM2.5 10ug/m’ 715 13.4% &
7¥ekedet. ml=AeE](ACS) Aol A= PM2.5 10ug/ 1’ S7Fe A
FE0] 6.6% S7I5FAAL, A8, 257 A& AFFES 12% S7Fst
Art.

T QRN E A7) =& FFS 2ANSH] A8f mlopr]@, otol X d
9 QAR 37 HRAoA 247 T A] ALt R A HE 475t
40A] o]/d9] Fd oF 107H8-& tiA 02 1983~1985d0] AA 7% =
A AASELL, O3 1087 34 FARRE 23t Eiﬂ“ﬁ?(ﬂlﬂi"&
I A== JAFEL g3t A7 =& 2AFAESD], 2008). & A

F, 4d AH, B ASAFBMD, = ‘3—4

59l gk Ao] o A
A% BYO| $57 52 24 W sto] Cox H]d 99 22 o] 83
PR APgstact. B3] 99] A9 A 2 v @A SPM et
9]

Atolel] frolt g (+)2] A=iol 1L, SPM &= 25ug/m' 571 A3
HAEE Y EA 1.53, PM2.5 5= 25ug/m’ 5719 AR ==
' 9A 1.830134H

gq_:L A7} Aol A=A ANA S FHo}7] Yo AEHE IFE o

o] | Hlofl e, Xq(+)4 Hade EO% L A= A7t

MEA 7|1% -2 Hate| 1Y Fe M7 54



N

H3-6 £ ISE g7 Yiig|A3 Hluw

09' 0Q ON Y 10 1Y P4 oM ot - Hoh

S

1% [r

A Al =87 SEIIA MY H ALY PMOle| ., 279
Cto HAEIAF 5°  mIs
o1t PM XIE Er/Tnl 0 e 95% Cl or 95% Cl o 95% Cl EEEI; e Z%I?E Lsar
u == = == = 1= = = =]
Stet At stet At Sfet H8t TN (/)
oy V25 25 136 1.11 1.68 151 1.16 200 151 075 3.09 NR*(11-30)
e PMIS/10 50,0 o) 1-51 116 2.00 NR18-47) oo
Mg PMIS/10 50 DI=ES2 154 116 145 158 108 236 139 049 3.99 a A NR¥(18-47) =3=
= 671 =Al ———HoES Y
OHEN e . 145 118 1.78 185 136 249% 18 090 3.71 NRA(10.2+22)
By ' 121 055 2.71# '
ACS PM2.5 25 117 1.09 1.26 133 1.18 148 103 080 1.33 2000-30) oo
ACS Afofeg PMIS/10 50 30MORY 111 102 120 1.19 108 133 1.02 081 130 b B 50B4101) oo g
" PM15-25 25 ol 1.01 097 1.06 1.01 095 1.08 0.97 0.83 1.13 7(9-42) Elgla;;ﬂ
ACS &% PM2.5 25 116 1.04 1.30 125 1.08 145 137 1.11 1.38 c C  18(7.5-30) ==
PM2.5:=
PM2.5 25 123 0.94 1.61 1.68 0.93 299# 228 055 9.88 3217-45) 1174 3%
0|
A0IA
2| ZL|Ot =73t 7|E}
AHSMOG HEAEo| d D oo
Of=HIEIAE 2P 2=
PM10-25 25— . 114 081 161 1.58 0712 344# 178 030 10.38 27(4-484)  H9I= HE
HOIHE &Y
2.
PM2.5 25 0.77 0.67 0.88 24(6-42)
1979~81 S o9z
VA PM2.5 25 TATAEE 433 140 158 E 146 ;xﬁmaw
1999-2001 L I ¢ : e
PM2.5 =°
1989-96 25 118 1.03 1.33 16

A& B, 2008, TN R BT ARG S



H
X
Jp

2 ISE A9 2|27 H|w

U@ 1x AT 0% 0@ oN Y 1o lohrE oM ol Hoh N > o >

o HA MY LEI|SEINY HY Y ;M;EHlil XY o7o mass
o PMXE U O 95% Cl 95% Cl 95% ClI qzn UF (9D w5y T}
g/m PR —————PR —————PR ——— 2828 . ()
i3t A3t i3t At I3t ABH e o/m
50~79A| ZIP FE ©e2
WHIP  PM25 25 7| 04 411 175 959 f F 13.5(3.4-28.3) oI =Xz
N Holeis s
Norway PM2.5 AMES* =4 51~70M 1.00 1.00 1.00 ommAl
Norway PM2.5  ARES[* oA 71-0A 2.49 2.00 3.14 ) e
Norway PM25  ALES™ OfM51-90M 151 127 1.78 g G 15(7-22) 4707 S0l
Norway PM2.5  ARZS™ 014 71-90M 2.36  1.82 3.0 Hol=as =4
40M 0|4
5% 0[0F7], OtOIX|, 7t X710| EX2
gz PM25T o5 QU 0.87 081 094 068 061 076 1.83 1.30 2.57 h H 25(15-38) VEE
ZE 200, A ==
674 X7
ERTT

o A AFES] EAI(6.6~11.5ug/ )0l THEE X3 AHEQ] ©AI(18.4~22.3ug/m)Y] F1RE
£371A A% #: 55714 A%

sk PV 0]94_/] ﬂi\:ﬁ/g— E_cg‘:'xl

ek SPM &=l 71 % 8) E4HPM2.5=0.7*SPM)

ZH AR, FAFE, SOz, NO2, O3, YAMMIE b @ 34k DA d: 03, SOz, NO2, AHA
e: TSP, PM10, CO, O3, NO; f: PM10, SOz, NO2, CO, O3 g : PM10, NO2 h:NO;, Ox

olokok 2 2] 2=

A dR, A, §, 15, BMI B: ¥, 4, 4%, ¥, #58%, BM], &5, 15, A

C: 9%, 4, I9%, T4, &85, BML 5, 1%, 44, £, 4= 44 D: 4%, 2§, 3 FALF, 8L V1Y, &5

E: g, &9, 1§, 45, WL, A%, 57124 P7] g<t, BMI F:dg, AF, 24, +4, 54, 571 8%, BML B=i, X8, L 2EF WY
G A}, A&(Y, APolA 38 si4) H: A9, 9%, A, ofA A3, #L 44, BMI, 25, A3EE S5+

Am  BEA, 2008, TRV IR E RS TSI & WEE
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A(2011)
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B85, 713, H55-9] A=, €3 (congestion)
719, 718X 4, H7|&(emphysema),

1 71
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HE3-82ZE0=20l

8 AL e Y Ma

XAt

LRI

A7

xQ Az}

0|0]1¥ &, 2000

LAl

1993~1997

*2Z 100ppb 5712 ZSAIYS| RRE A AZS0IM
1.02(0.96~1.11), 65AM| O&0flA 1.01(0.93~1.09)

<A A2 ™ HZS0A 0.90(0.80~1.01), 654
0]40lA 0.96(0.67~1.00)

SEI|A AU ™ HEZ0|A 1.01(0.76~1.49), 65A
00N 0.94(0.67~1.31)

MEA]

1991~1995

+2Z |QR(20.5ppb) B7t4 Y
1.010(1.002~1.017), CHG
1.034(0.966~1.108)

IR0 A

§E Ofl A

RR2

MEAl

1994~1998

+2Z 100ppb E7t4 RR2 A (lag 1)0]
1.06(1.02~1.10) 654 0|4 ZAt2(lag 1)
1.08(1.03~1.13), 3&7|7| Af2l(lag 5)
1.12(0.97~1.33), AHZH AtL(lagh)
1.12(1.05~1.19)

Seo HS, 2002

1999~2000

*2Z |QR(37.21ppb) &7t
1.25, YA AY2 1.06

RR2 Z&7|A4 ArYO|

0152, 2004

1999~2002

*Q2Z 100ppb B71F EAY2 ® 21E 1.02(0.96~1.11),
654 014 1.27(1.23~1.31), MEZA AL M A
0.95(0.92~0.98), S&7|A AtL2 ™ A
1.12(1.08~1.16)

MZAl

1998~2001

a

*2Z |QR(28.86ppb) &7t L&
1.1013(1.004~1.023), 65A1| 0
1.015(1.007~1.022)

-fT;-Af”of RR

rjo

oA

o

ro
2
=

1998~2001

*2Z |QR(18.89ppb) 7t Y& AL RR2 & Y
1.006(0.992~1.020), 65X 04 1.005(0.986~1.023)

MZAl

1995~1999

*2Z |QR(16.1ppb) 7t LH ZAIL RR L1440t
0.892(0.843~0.944), 2~64M| 0.997(0.989~1.005),
65 04 1.021(1.019~1.022),

0|58 &, 1999

MEA,
LA

1991~1995

*QF 50ppb E71Y LE EAIYQ RR2 MESAl

O|5E &, 2007

MEAl

2000~2004

1.015(1.005~1.025), 24tA| 1.020(0.889~1.170)
x

0.4% &7tot, &
0.5% 37t

32 5, 2009

MEAl

1999~2004

*2Z 10ppb 571 SAIY2 M AHOIM
0.81(0.35~1.26), 65| 0|40l 0.96(0.46~1.47)
=7}

A= YET, 2012, S AT S 1

RENRIER T

T o7 A B Y B
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H 3-9 RZEO= QIgh AZHEH0| S =2 MAHT
it S A R e ze anay
*QEOCR QISH A AU ALY, HEEA A SEIA
3=, ESH0|| CHEF Ayt =0l
égggg etel. 4510} AAG o -SEIIH L HEEA A 5_ | CHet MU EL| 7t
2001~2004 5= A= (Warm season) 20 =274 H(Cold sea-
son)0fl O =2 &= t.':*%
*QEOZ QI5H AR QI EET EM0IIA Q1 0{50]
H _|_|oko} Hoz |_|> |.|_r
+lag 0~50A RLE ST 10ug/m* S7H01| 2 A UH
AHZt0f CHEH AT EH[ = 1.5%(95%
Cl:0.9~2.1%), MAZES 2.3%(95%
Stafoggia et al., O|&z|0} A7 o1 Cl:1.1~3.5%), &2 2 1.4%(95%
2010 2001~2004 == Cl:0.1~2.6%), = ;7|71| 215t 2.8%(95%
Cl:0.3~5.3%) &7
PM10 28 Al Q—E—%E 10ug/m* 710 M2 MUE
ZAZL MUY AFUR, HEES, HE He,
SE7|A HESH0i| CiEt AiIRHl= 242 1.5%, 2.3%,
1.2%, 1.5% Z7Hlag 0~5 days)
QRE=L IR 2F(nonpeak period)t H2
- 2F(peak period)MIA2] 4 AHLHEH| Thst X0|1S
Tao Y etal., 487H !EAl A o 510l
2011 200622008 ST @E=CIE2 £F(9-112)Y U PMI0 2 Al
TIH 22 MUE, MEHA e, SET|H HEto
ALE0| B7tote A= LIEME
cQFEO| Y- EAYOR QUG DHAHA Y HEE,
. oj=, e et AMUFES &0l
Lonobetietal 1053 =Al  AMZ @R -RESE bppb B710] LE AYSS YRS
1985~2006 1.06(95% Cl : 1.03~1.08%), AZAMZ 1.09(95%
Cl:1.06~1.12%) &E7tot= A= LIEt
*QESE 10ug/m* S7t01| T2 65| 042 M|
moes USRS 1.119%(65% CI : 0.58~1.64%)
Garrett P et al., Elzge’ A o Bt 0 T Aol TA L AHUA=
2011 2062112006 = 0.96%(95% Cl : 0.56~1.35%), MEZH HEL2
1.97%(95% CI : 1.119~2.76%) Z7t
*QEO| L-E-H8 Fik= lag 2~30|Af LIEHE
AE  EEHETA(2011)
13 1L g7 gl FeFgoz Qs AFFF
1207 QIS A IF Y 71 LAl E IS A FFE tF-= 54
ol ¥Ag5t7] wizoll o] BEs| ok A HAI7E ATkt 112
7|& -2 2UO| LT AN 59



3 71 @0l oJgt HAFFTFo] 429 iﬂé addZ g3t xb}xul

Hoh g & 7470’*016 S L}E} = ASARL (synerglstlc effect)a Qo
Z 4 ITHWHO, 2009).

QEL 7]20] T dxTo| 50T 1 &7t 76k E4

ZE ik 18| a £330 AEHS) $%, FAS(H71H off &

& H=ttIWGCCH, 2010). 2& 559 &

| SE7|EG Yo At H E Aor i

1 tkIto et al., 2005; Moolgavkar, 2003). 1122 &3} A+

BEAC AETA Aol nA = TS FFANHE= SAE AUk =

2 7|24 H Eo] YA EE LE2 AETA W ITFE ASAI7I L,

o

H—(

2

FlO of
ol
‘75

nII

Hzo|A9 7tAug 7lsg EA7IE 8RloR FRIET it
(Gong et al., 1998). @& &&= 7|23 A A APLES IAE 5
A7 8 A7

= Q09lo] € 4 9l o(Ren et al., 2008), 20 & QI3+
gt 7129 g3<A(effect modification)S

w2 ejof ule} thE TS Ko7 FthRen et al., 2008;
Filleu et al., 2006; Pattendens et al., 2010).

7128 $E= PM2.5 5k 340 ok A IS HAL AT
(IW-GCCH, 2010). @<= =7} A7gnt], @19 9/ 5 A2 8A
AR PM2.59F d3tAdo] ckal A &Skl Qlth(Baccarelli et al.,
2008; Confalonieri et al., 2007; O'Neill et al., 2007; Samoli et
al., 2008). T3 PMO.Z QI3 B WA o2 71 20] =255 T
A A WAYsH= Aol YEhtL Ytk(Qian et al., 2008).

F|Z7HA g E 123 7] F o] 4oA-g o= QIet Aol o
ot APA= E 3-103 Zot

KZA| 715812 wisto| 12is Aol 60



H3-10 7|21 07|29 S| 4SXE0= Qs AZHSE A7

SATITHA K|

SIS Izt it 2 = A7an
607H 0|2 == AAE AT ~0ISEXG0A 7|20] K2, &, =2 Z<2 A0
Ren Cetal. CHTA| ST (Response sur- [{$t QEGIHE= 2424 2.22% .06%, 6. 22% =
2008 T 1987-2000  face model, OISR ZAOIM 7|20] HE, 52, =2 82
- Stratification ALY0|| CHet @ES M= 2424 1.13%, 1.50%, 1.29%
4~10€
model) =3
*PM10 10ug/m* E7} Al 12(33.1°C)0| X4 = W(lag
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1999 2000 2001 2002 2003 2004 2005 2005 2007 2008 2009 2010 2011 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

0.00%

0.08%

0045

0025

0.00%

——gy =N oeEES —eud RS ——cd  —e—ms e EE —ewd RS

QR hH| = 27| AT 2 AR Y = 27| S YT 2

0.03%

0.02%

0.02%
0.01%
0.01%

1995 2000 2001 2002 2003 2004 2005 2005 2007 2008 2009 2010 2011 1995 2000 2001 2002 2003 2004 2005 2006 2007 2008 2003 2010 2011

0.00%

QI CH| SHHEE ALY X H[2
——E4 =N R —edH oS
0.06%
0.04%
0.02%
0.00%
1995 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

T8 4-7 MEA| P QITIRH| T AR HIZ $15H(1999~2011)
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A A H& v

20119 AA AFgA = w971 2,436 0% 7P =9k, %
SAG AFASE FA] =7t 613 0 ThE A Ato] B ol =2
F& Hol1 gtk I8 tj71 o F A Ao 9t ARt AT
7F172% 02 7P W2 202 £ gt

AA ArgAL ] =3 SFAT AR B2 S 29.1%, AHET
28.9%, =T 28.3% +F 22 57) A 7h2d A H G0l A AT
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0% F2 S Boli vt 3 AA AFgAF HiE] 244 A

gof 9

SF AFDA} v -2 AR 9.1%, OFEL 8.4%, 21 8.1% FEE BA]

A =

E 4-5 N2A| 257 RtX|7HE ArgR=(2011H 71F)

HAGOIA Fh AR $A et Qe

&, %)

e BWER emem EMEE o (g
27 834 236 57 28.3% 6.8%
£ 666 194 54 29.1% 8.1%
S 1,096 268 59 24.5% 5.4%
4= 1,252 312 77 24.9% 6.2%
e 1,259 294 69 23.4% 5.5%
Sz 1,785 454 115 25.4% 6.4%
ey 1,890 489 128 25.9% 6.8%
457 2,068 498 132 24.1% 6.4%
4=+ 1,684 414 111 24.6% 6.6%
=7 1,543 374 97 24.2% 6.3%
AT 2,436 613 158 25.2% 6.5%
=28+ 2,113 561 134 26.5% 6.3%
MUz 1,420 411 129 28.9% 9.1%
OpZz=t 1,615 427 135 26.4% 8.4%
A 1,698 437 115 25.7% 6.8%
aM 2,246 558 172 24.8% 7.7%
=27 1,583 402 127 25.4% 8.0%
Eiiay 1,081 271 76 25.1% 7.0%
HSESA 1,621 407 108 25.1% 6.7%
SAT 1,553 379 99 24.4% 6.4%
ot 1,945 438 108 22.5% 5.6%
Mz 1,313 296 66 22.5% 5.0%
a7 1,638 408 95 24.9% 5.8%
S+ 2,203 547 124 24.8% 5.6%
437 1,778 468 107 26.3% 6.0%
A 40,320 10,156 2,652 25.2% 6.6%
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20119 AA AFE 154 78.4%F AL Y= 6541 o]/2] A |l
Q1 TFHAL A= 20119 1,049 0.2 AA 9179] 10.0%= I
H3} AL 712:&1 T%E ol A et A e A EH 1z} QT
= e, 2B, S, ST, AT, TeFol ol ExEof 9
O, A FE QI+ thH] AP AL vl TR, T77F12.9%, 12.8%
2 7P =4 e St Ao 2 s A, BA, 55dEYe] tE
Ao vlof 13 FETt =2 AL L 4= St ol AR 11
0

S} Lo AR E AP EE Au HE ANG W&o S 0t =

o YRS A YEPT 2L foI2 Alolet.

17 4-12 Xix| 714 65M| 0f4 2171(2011) % 4-13 Xpx|HE 138} HIE(2011)

23

A% 7ok FAloIH,
Qr 903,0069¥ g =o|t.
A2 AdiE Q] el FElde 20068~2007800= =9,

UNOA 71743t viol] 2 654] 0]439] Q17 HA QI4-2] 7% o) dolH 11733} A3 (aging
society), 14% o]A}o]™H 1 AFS](aged society), 20% ©]AFolH 21 AL (super-aged
society)2 EH5t1L 2.
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H2 AmEEH 85 S 4 A2 20069 1919 6.27400A4 1995
7.870F 4.68%, TE&AE 7374 A3 20069 11T 8.771004]
201149 1919 9.8 2.2 2.25% S 7FokaL Qtt. o|et g2 ot 1] 59
o2 o #5322 2Agke] M EH-8-2 200649 1909 569 LA 2011
W 113 513AY, dgAEE 20069 1919 7.27014 20114 19
S 6.340% 743 Ao g Yehta Qlth,

T 4-7 MEM SYHE Y XRHIE, mAE(2006E X 2011H)

SES(HY Y102 MFHIS(HS  HE/Y) OTAS(EHS : 2/U)

A - A
2006 2011 ZZHIE 2006 2011 K7+H|; 2006 2011 &4H|g

(%) oerE (%)

S 258 270 A0.89 3,090 3,206 A0.74 6.2 7.8 A4.68
HE 133 139 A0.95 1,081 1,317 A4.03 8.7 9.8 A2.25

3 IjotR% 1.3 1.7 A6.01 569 513 V¥2.05 7.2 6.3 V287

8, o|YAE 5 AWEY, FR2T - FT - §477 EE £4EY
o QT BALT} hE o] ]9 hh Hgou), SRR RS 5
£g Hol 1 9l8o] E7]3 Afgolct.
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32

321

o X Xy, X A ARGAR A9 oS (H ) B
9] 95% A= E7F = exp(B+1.96 X Std.error)

7|9 A 7157 270 et AFGAIRS] B LR IS o5
FolE S| AR Y (Multiple Poisson Regression Model)& H7] 2.
=4 GEE o2 o] A8ote] =S AAJYE 7 FE=
7}stgiet.’

In[B(M)]=a+BX,+v« Q+e
o, Q= Temp, Humi 59 AAZRA ¥

71 Q23 AL 9%

¥ PM10 H# 5k, Os ] 3= D UE APIAS9] XA F W3}
1999¥~20114 7]7F A22] 4 PM10 B 5%, O3 A 5=, A
A A% Ao L8415 T4 A3 9l AP, SEA1E B4
A3 Al AMIAE 2ASIE o] 9 4- 17014.

22717 4 PM10 B+t o5 B A APgAe= o7 | Bt B

7]
of FHH L ® 2 AEAGS Eolal Aot 42 PMI0 B¢ == Al

o] eiLof| A A-LH ZSAEFof gt A2 Q] HEE Y. Terzi et al., “Using of generalized ad-
ditive model for model selection in multiple poisson regression for air pollution data”,
Scientific Research and Essay Vol.4(11)(2009), 12]3. Z84(2003) =& =%
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PML0 2 5L (orm)

EAHE MUT(E)

<H

J8 4-17 M3 2% PM10 B2

322
1

0150

0120
00s0 ., <

0.060

0z 2 H| &5 Lppm)

0.030

0.000
1999 2000 2001 2003 2004 2005 2007 2008 2009 2011

& AR

A =

#

1999 2000 2001 2003 2004 2005 2007 2008 2009 2011

1995 2000 2001 2003 2004 2005 2007 2008 2009 2011

Sk U Oz 2| S&, MR AMAIE B

71 2dEd 2o 2T 9 &34 A& AR 23S 4

3E =29 ALZY AFB)E °l8sto] dE tr|eFEE Y &9
oo wE g AP%%’J@Q ‘i ¥1d vl (Relative Risk : RR)E exp
H APGRS=0] HAE #3l= (RR-1)x 10022 A

g7 EE4YE o5 Xold 3)ARF(Multiple poisson regression
Model)& &85 B4 ZAy= H 4-8~3 4-103 2t
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A M2 HAH|)
‘ PHChiSq

t

E 4-8 O/4HXI(PM10)2| CIE ZOS 3|12 24

0,

g DF  Estimate Stan:::;dr Wald 95% confl(Eiemnﬁz
. S| PN, 1 0.0007 0.0002 0.0003 0.0011 0.0008
=EAIE
65A| Of&f AFAL 1 0.0007 0.0002 0.0003 0.0012 0.0020
- TR AR 1 0.0011 0.0003 0.0005 0.0017 0.0004
SEAS
65| 0|4 At} 1 0.0011 0.0003 0.0005 0.0018 0.0007
E 4-9 =0|M|HX|(PM2.5)Q] CHE ZOIS |2 S A Aak(AM2 HH)
2= DF  Estimate Sta”:r"’:_;dr Wald 96% Co”f"iﬁ;i‘ii PYYChiSq
—_ TR AR 1 0.0013 0.0005 0.0002 0.0024 0.0190
T=EAS
65| 0|4 At 1 0.0011 0.0006 0.0000 0.0024 0.0668
- T AR 1 0.0018 0.0009 0.0000 0.0036 0.0492
5M| Ol & AHZAt 1 0.0021 0.0010 0.0002 0.0040 0.0275
E 4-10 2F(0:)2| CIE 205 3|12 24 ZIHA S TH)
T2 DF  Estimate Stan:rar(r)c: Wald 95% Conﬁﬁﬁ;ﬁi Pt)ChiSq
- T AR 1 0.0019 0.0006 0.0008 0.0031 0.0009
SEAS
65A] Of & AHAt 1 0.0020 0.0006 0.0008 0.0032 0.0010

g L A YRl 2 BAE BAA A
exp(0.0011 % 10)

PM10 &%= 10ug/m* 5713 48
glo] exp(0.007%10) = 1.00702, TEAIE A3k
= 1.011062.2 YEht, 35416 o] +8HAS AT g e
Atk ZO|AHA M E PM2.5 % 104/’ S7H
Agto] 1.8%, fw%l% A2 1.3%= Y
ALk E9 A&

OoP
=

]_3740 o]—
=

AR s SEAT %
SEAT o] YA o 2 2

95



2)

10ppb % 371 S5A1S Aee] A Hl= exp(0.0019 x 10)
=1.01918% °F 1.9% S7F5kaL ot R A=2E A AFGHH 9] A
{9 4 275 FHstd E 4-113 Zrh

TTAE, TEAE A0 I AFGIRE Y FS- PM2.5% 1.1~2.1%,
PM10& 0.7~1.1% Z7}5H= A2 & Yeht, PM10Et PM2.59] A%
A=t o =2 A G 5 Ut

B 4-11 QUSTE 28 AU9IH0] HTIITHIAES HA)

Tz PM10 PM2.5 O3
as HAARR 1.00702 1.01308 -

AE G5A 0|4 AP 1.00702 1.01106 -

55 TR AFUAE 1.01106 1.01816 1.01918
AE G5 O AL 1.01106 1.02122 1.02020
57 A9 B3

57} A9E QAR YA 0 Eoby HARFY 4§ AYE vgos
ARIIES A2 20 QAR IR T AAD AFE BolA)
g g A oIt} ZLefLk PM103H Felsto] ool

HEA 715 8 Hsto| 21283 24 %



B 4-12 M2A| 571 A QUSEIY U 2317 SEHS TS AU O| ATHYSH|
23015 s&As
=
PM10 PM2.5 O3 PM10 PM2.5 O3
T AFLRE 1.00803 - - 1.01410 - -
Al
GOl O & AFUA} 1.01005 - - 1.01410 - -
e TR AFLRE 1.00803 1.01715 - 1.00904 - 1.00453
)
B5A| 0|2 AFUA} 1.00602 1.01715 - 1.01005 - 1.00603
! TR AFLRE 1.01207 - - - - 1.00650
EA
=
GOl O & AFUA} 1.01106 - - - - 1.00660
e TR AFLRE - 1.03045 - 1.01308 1.03149 1.00957
° B5A| O AFUA} 1.00702 1.03458 - 1.01207 1.03977 1.00831
" TR AFLRE 1.01005 1.03149 - 1.01106 1.02532 -
A
GOl O & AFUA} 1.01106 1.02429 - 1.02122 1.03149 -
323 X7\ RI APFRE %

T 34
g7 d=d s AAGHE AT A7HA(H )2 -5 &
Z*(concentration-response function : CR $p)& 59 A= 5
At 714 CR = 71 LFE2T EF A7F G Atole] A

g2 2uloiH, o] A+tolA= CR &€ 2 =S &L, B4

Premature death = [1-1/exp(8x A Q) x Incidence x Population

71X Premature death= NGRF ] 23} AP,

0]
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PM2.5 =&2 A% 27] APASLE $AS, TEAT A8 25 7
4749 Hol 3 9tk 20114 $8AE 2714 Behe 20034 ThH]
45.3% 723t0] 108M9S 4,989 0.2 ek, 234 7] 4t
R 4] 200390] W3] 47.5% AE Addte] 24350 445
ATHE 4-14 F=).

ghHl 03 =22 QI3 A4 A7 B SEAE WS 27] ARG Os
o 5= 5ol thet ZsH Aol AR ekt et 2011
dole EEAF A8 £7] AgEHo] AT 1093F 2.1050

o

L3 S &3S ATk 2] AR ES
AHEE, QT 1098 Y PM102 5.21%, PM2.5& 4.98% 0.2 L1}
won, 2 5AE Ao £7] AFEEE2 PM10 2.8%, PM2.5 2.43
g, 05 2.10 2.2 PM10°] PM2.5, 03Xt} 2 A0 2 mots] 1 Qlrt,

e
fu
rO

)% 100,000 9. ol wet 654] |4 Q19| Aol 4] Q17 ey Ay uct 2 502
BAg, Te|B R 7] AEEe A S uteh A H R 654] o)y 179 7] A
o] A QA HAFS] 7] AT A Lhebe 654] o4 AR Bl ARE $E
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&7 | NSt

(F)(95% ClI)

7| MYRE

(1021EE)(95% CI)

27| MYt

(F)(95% ClI)

7| MYRE

(102rF=)(95% CI)

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

65
65
70
76
69
61
58
60
61
55
54
49
47

10,321,449
10,373,234
10,331,244
10,280,523
10,276,968
10,287,847
10,297,004
10,356,202
10,421,782
10,456,034
10,464,051
10,575,447
10,528,774

664(322~928)
752(364~1,051)
930(455~1,289)
991(490~1,360)
920(449~1,277)
834(402~1,174)
759(363~1,073)
823(396~1,160)
966(465~1,359)
767(365~1,090)
678(322~965)
618(291~887)
548(257~790)

6.43(3.12~8.99)
7.25(3.51~10.13)
9.00(4.40~12.48)
9.64(4.76~13.23)
8.95(7.37~12.43)
8.11(3.90~11.41)
7.37(3.53~10.42)
7.95(3.82~11.20)
9.27(4.46~13.04)
7.34(3.49~10.42)
6.48(3.08~9.22)
5.84(2.75~8.38)
5.21(2.44~7.50)

1

~N NN 00 O oo 0o © ©

497(270~650)
554(301~726)
612(336~792)
645(360~826)
510(280~662)
458(246~605)
408(218~543)
412(221~545)
433(233~572)
391(207~523)
342(181~459)
321(168~436)
294(153~401)

4.81(2.61~6.30)
5.34(2.90~7.00)
5.92(3.26~7.67)
6.28(3.50~8.04)
4.96(2.72~6.44)
4.45(2.39~5.88)
3.97(2.12~5.27)
3.98(2.13~5.27)
4.16(2.23~5.49)
3.74(1.98~5.00)
3.27(1.73~4.39)
3.04(1.58~4.12)
2.80(1.45~3.81)
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E 4-14 MEA| 9 PM2.5 55, 23S, 387 T3t
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| ISR R 27| AFSRE (A 217 )

257 Rt &7 B8
L HRs: o174
= /) @ AMuE ESTPUTo BN ESIPUIEE Aars ESTPUTo PN x| Mareg
(102te) (@)(95% C)  (102:L)(©95% Cl)  (10212) ()(95% CI)  (102HHZ)(95% CI)
2003 38 10,276,968 23 936(176~1,436) 9.11(1.71~ 9 475(0~715) 4.62(0~6.96)
2004 30 10,287,847 23 775(140~1,232) 7.54(1.36~ 9 391(0~619) 3.80(0~6.01)
2005 29 10,297,004 22 715(128~1,141) 6.94(1.24~ 8 352(0~561) 3.4.2(0~5.45)
2006 30 10,356,202 23 775(140~1,232) 7.49(1.35~ 8 356(0~563) 3.44(0~5.44)
2007 30 10,421,782 27 898(162~1,427) 8.61(1.55~ 9 370(0~585) 3.55(0~5.61)
2008 26 10,456,034 23 689(122~1,115) 6.59(1.16~ 8 322(0~523) 3.08(0~5.00)
2009 26 10,464,051 21 618(109~1,000) 5.91(1.04~ 7 286(0~464) 2.73(0~4.44)
2010 25 10,575,447 20 590(104~960) 5.58(0.98~ 7 279(0~458) 2.64(0~4.33)
2011 24 10,628,774 19 524(92~856) 4.98(0.87~ 7 256(0~422) 2.43(0~4.01)0




H 4-15 M2 AEE O; Sk, SEAIS ZE2 7YX R 27| AR A 27 )

BD 5T o174 EnE 28

N (opb) (@) NYE E7| AR E7| NYRE

(1081%g) (3)(95% C)  (102tHE)(95% CI)
1999 16 10,321,449 9 255 (117~380) 2.47(1.13~3.68)
2000 17 10,373,234 10 299(138~444) 2.89(1.33~4.28)
2001 15 10,331,244 1N 282(129~424) 2.73(1.25~4.10)
2002 14 10,280,523 1N 266(121~401) 2.59(1.17~3.90)
2003 14 10,276,968 9 224(102~338) 2.18(0.99~3.2.9)
2004 14 10,287,847 9 219(99~330) 2.13(0.97~3.21)
2005 14 10,297,004 8 202(92~305) 1.96(0.89~2.96)
2006 17 10,356,202 8 235(108~349) 2.27(1.05~3.37)
2007 18 10,421,782 9 257(119~379) 2.46(1.14~3.64)
2008 19 10,456,034 8 261(121~383) 2.50(1.16~3.67)
2009 21 10,464,051 7 251(118~366) 2.40(1.13~3.49)
2010 19 10,575,447 7 234(109~343) 2.21(1.03~3.25)
2011 19 10,628,774 7 221(103~324) 2.10(0.98~3.08)

= Qe /3 e 7] AR
20034 o] % #4sitt 2006300 tha: S7HsFA 2, 2008 ©f % Xl
&0 Ftaste A Holx Yt 201190 7] AMgRSE

8437801 o, 7] AFREZ Q17 1098 d 8.00 22 19994
PM2.59 THel e &3/ Age] 27| AFgARp, 27| AFgH-E= PM10

o
AR S S Holal glom, o] PM2.5 5k Hste}l o]
e Aoz FET 201149 7] AFgAe= 7807, 271 AFSHE
4
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H 4-16 M2A| ¢iT'H PM100] [ME A Eato| ZI[AIYUXL L 27| AL E(EH| Q17 CHA)
SN A E + SEAE)
o 3 55 ol

e (ug/ ) () MNYE 7| AR ESPNCIT
(102H2g) ()©95% Cl)  (108t2I=h)(95% CI)
1999 65 10,321,449 624 1,160 (591~1578)  11.24(5.73~15.29)
2000 65 10,373,234 664 1,306(665~1776) 12.59(6.42~17.12)
2001 70 10,331,244 713 1,542(791~2082) 14.92(7.66~20.15)
2002 76 10,280,523 683  1,636(850~2186)  15.91(8.26~21.27)
2003 69 10,276,968 615 1,430(729~1939) 13.91(7.09~18.87)
2004 61 10,287,847 570 1,292(648~1778) 12.56(6.30~17.29)
2005 58 10,297,004 505  1,168(581~1616)  11.34(5.65~15.69)
2006 60 10,356,202 489 1,236(617~1705) 11.93(5.95~16.47)
2007 61 10,421,782 507 1,399(698~1931) 13.43(6.70~18.53)
2008 55 10,456,034 429 1,158(572-1613)  11.08(5.47~15.43)
2009 b4 10,464,051 367 1,021(503~1424) 9.75(4.81~13.61)
2010 49 10,575,447 268 939(458~1322) 8.88(4.33~12.51)
2011 47 10,528,774 257 843(410-1191)  8.00(3.89~11.31)

H 4-17 M2A| SIE'E PM2.50]| 2 &Y Eeto| ZI|AUXL Y XT7| AFLEE (M 17 )

S8 MSHASE + SEAE
o 3 55 ol

T (ug/ ) () ANYE 7| AR 7| AR
(102H2g) ()©95% Cl)  (108t2§=h)(95% CI)
2003 38 10,276,968 33 1,411(242~2,492) 13.73(1.71~20.93)
2004 30 10,287,847 32 1,166(192~2,136) 11.34(1.36~17.99)
2005 29 10,297,004 31 1,067(176~1,980)  10.36(1.24~16.53)
2006 30 10,356,202 31 1,131(194~2,178)  10.92(1.35-17.34)
2007 30 10,421,782 35 1,267(226~2,544) 12.16(1.55~19.31)
2008 26 10,456,034 31 1,010(170~1,989)  9.66(1.16~15.66)
2009 26 10,464,051 28 904(151~1,752)  8.64(1.04~14.00)
2010 25 10,575,447 27 870(144~1,701) 8.23(0.98~13.41)
2011 24 10,528,774 26 780(128~1,528) 7.41(0.87~12.14)
7|% 517 BIBtO| A|DIZIZ Hare N 103



199949 715 PM10 &k, I, AFSE, 27] AFEFE2 AIA 24 L
2 ZFA4A5H= 48RS Hol1 ik 7] ApgETEe 2003d € 20084
o A4 AT ol A&0] PMIO0 ke 5 o] FS e A0

= N—
= gherEth 19 Q7o) Z7Hs Al S7keh Wy wlo] 9lo.

U PM10 5= 7A4o] we} Al 2712 93] 7]1= golo &
3} Qith. PM2.59] 7] APETL A AIH 0 g7 7HASH= A
Ho|T AUt} O3 &2 QI 27] APgREL 2005%.74%1 Z.M\f
U 2009874 Z71et & thA] Ashe B3-S eI 9loH, o=
059 &%= Htet fARE HEg Holu Qi

PMID «ueeen FHE 2125 AZE EjPNEIE A= PMI0 vauees 654 O] & 817 MBUB e T 7| AR
160% 300%
140% 260%
220%
120%
80% e
100% o e T NG T R e
180% e
80%
100%
60% 605
4 — 20
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010 2011 1599 2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010 2011

02 4-18 MEA| PM10 5, 174, AISE, X7] AlYREe] HaH19994 7|%)

- - o BmEEs PMZS ceneen 654 O] & 21 7<= ATE ——ZI|NTEY
160% -
- 260%
220%
120% |
180% v...
100% B T T T TP PP TP PP EEEE R R 'l-.
e IR
- I e
- 0%
R 20%
2003 2004 2005 2006 2007 2008 2009 2010 2011 2003 2004 2005 2006 2007 2008 2009 2010 2011
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03 sunene s34 014 BT MEE ——ZINTRE
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T8 4-20 HEAI Os 5, 274, AHYE, X7| AYSEre] #13K(19994 71Z)

AEA] 715373 2219] Histo] whet @729 A JFS BA61]
A3t AALG BARA BFoNA =EH A 27) AR 29
PM10 5% & WFo = IAEAE & 23, PMI0 =7 57t
(FR)TFE 27] APGAE} 27 AFREo] S7HR D)o A &
4 ek PM10 =7} 20009 65ug/m 004 20118 47ug/m' 2.
2 A= o] 7] APEAE 46390] E01E°] 35.5% = AT

H

4 5 Ao

A& t71 29 Heh e S vHgshs PM10 s 7iAlol wet &8
S % IE3AS 27] AR fashe Ad Holal At o]
oA &= 40l sHA YERAAL 3]
o o 2F 2 J9] ol 3t iwlo] YehA] g Slee &

ol

BN
N
i
o+
D)
=)
B
0.

ook
le
g
=
N
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4~
S
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(@]

UEH 66FL2E E0150] 67.7% H = 43U

PM10 58} 27] AFgAt4=0] 3] HEA A3t Y=25.76X-324.699] 3|AAlo] E&E|glon,
R*=0.8684.
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PM10 =7} 10ug/w* 57V o 2 =2H]-8-2 £=3HA1 5 354 Agto] oF
0.7%, TEAE AL 0.2%, otED 5 17 9 u5tx2] FAghe 0.7%
# Z715H= A0 7 BAF QI PM2.59 B i = &84 50] 1.1%,
SEAE0] 0.4%, 5 L FopxZ] élféo] 0.5%% 74l PM10XCH
PM2.59] =of oJsf) X7 H]-8-
H 03 =&l tigt 21 =882 %“;741%

3& HolA| o} Jiu&-Z FHF 4= §igloH, 03 5%t 10ppb¥
S7Fe o Pﬂﬁﬂl%% SEAE Hgho] 2.9%, HF 4 15tz Hglo]
0.08%4 S7Foh= Ao & UEHTHIE 4-19 =)

E 4-18 XIZH|29| Al 9|z H|2 BHH|(Relative Cost : RC) £ Zu}

T2 Estimate  Standard error Pr)ChiSq
=AE 2t 0.0007 0.0000 (0.0001
PM10 EEAS F& 0.0002 0.0000 {0.0001
O 3 IStAa%] Het 0.0007 0.0000 {0.0001
=AE Het 0.0011 0.0000 (0.0001
PM25 SEAS HE 0.0004 0.0000 {0.0001
O 3 IStA%] Zet 0.0005 0.0000 {0.0001

*

=2t s 2 - - -
Os SEAS 2% 0.0029 0.0000 {0.0001
24 0.0008 0.0000 {0.0001

E4-19 QESTE U8 3Py L& RHIZY YU 2=HIE XI=H|

T PM10 PM2.5 Os
=2AS Het 1.00702 1.01106 -
S gt 1.00200 1.00401 1.02942
oS ol mstxs| 2et 1.00702 1.00501 1.00803
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PM10 =22 QIS =345 3ol g H|§ B+ ABH S7I51%
o7t 2011978 ZAasta glon, SEAEY o=H|E B+t AEH
2 S Eolt}h 20109 o] % HhA] ash= Aot 12 al vl F
u 6}514 Z3gto] o5 H|§ Yt AEHL 200749 o|F A&H oz 7t
A5h= ot}

20064 =245 414 %23}t o)gH|& Fh o E At 1749 691,038
QoA 20119 14Y 623,8769 2.2 9.7% A 7459 STAE

Agke 20064 OM T 179 82,87104 2011 1743 77,8649

& 9 stz 2] A3k 20064 AH4AE 1719 188,027HN4] 2011
W 149 173,888Y 02 712} 6.0%, 7.5% F= 23} 5 H|-§ H o] 7
23%F A0 2 YERt) ol 9% PM10 59 Z4e #eEE= 7oz

PM2.59] 737 ek 9 &v|§ B A=} 23} 20§ FE2>
H 4-213 g}, 20|AAA] Sk o] w2t 228 Btk A= 9ol
Z7kska alc}. 201149 PM2.5 =& 23t 9208 FdAEd2 &
SAIE Aol 21,6249, 2 FAE Aol 1,608 7, 5 gl
¥|stx2] dgho] 24wkl o 7 A 8] 23} o7 H|-E BE2

@A S Ao 1 20061 566,3589/7°1141 20118 516,3269/712.
= oF 8.8% fraet A0 2 Yehtal gl 93 A5 20061 82,871
/700 20119 79,4429/, w7 5l 05tz eko] 20064
76,368¥/70°4] 20119 70,1369/ 22 23 o7 H|-§ Fdo] Zt
7t 4.1%, 8.2% A= A% Aoz BAE 1 9t

.
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H 4-20 PM10 T2l S712t 2|SHIE B7 X2 & Tal2|zHIE B

natw MM RE o2Hg L, oo =4

7 (W19 omug  ozmg  og CEUEER OHAT AR
(pE)  ERE) %) e BN

2006 60 80,145 4,256,901 1.88 27,486 39,775 691,038

2007 61 94,039 4,863,462 1.93 32,682 47,937 681,773

i“g 2008 55 101,888 7,579,511 1.34 32,658 48,160 676,042
Z;!_% 2009 54 107,489 8,056,563 1.33 33,834 55,008 615,078
2010 49 113,437 8,416,608 1.35 32,938 57,217 575,665

2011 47 77,129 9,607,548 0.81 21,624 34660 623,876

2006 60 14,377 4,256,901 0.34 1,626 19,618 82,871

2007 61 17,163 4,863,462 0.35 1,971 20,499 96,160

§§ 2008 bb 18,405 7,579,611 0.24 1,917 23,047 83,185
Z;!_% 2009 b4 19,082 8,056,563 0.24 1,953 23,772 82,175
2010 49 18,889 8,416,608 0.22 1,763 22,766 77,454

2011 47 17,925 9,507,548 0.19 1,608 20,654 77,864

2006 60 76 4,256,901 0.002 26 138 188,027

2007 61 109 4,863,462 0.002 38 185 204,990

E:_; = 2008 bb 114 7,579,511 0.002 37 253 144,399
;:_';_‘L 2009 b4 106 8,056,563 0.001 33 188 177,458
2010 49 101 8,416,608 0.001 29 180 162,420

2011 47 87 9,607,548 0.001 24 140 173,888

1) PM10 10ug/m’ 57t &0l wE 23} 95 H|§ A EFE0] Wl

H 4-21 PM2.5 T¢| S7tef o|=HIE B X2 R A2 H|IE FE

XI5 J xIsF o|=H|IR Zetd !

PM2.5 Skl A et ozH|E oZHIR IR  OmAC ozHIR

T Y ozHg  o2H|g Hlg 1o R

WM ) ) e =N

L 2006 30 80,145 4,256,901 1.88 22,627 39,775 566,358

AE 2007 30 94,039 4,863,462 1.93 26,432 47,937 551,396
st

2008 26 101,888 7,579,511 1.34 25,343 48,160 526,231

MEA 7|1% -2 Hate| 1Y Fe M7 110



E A% PM2.5 He 710t 2SH|E BE X2 X Tale|zHIE B

= B et el

(CLIEC)) (BH2H) (%) (3t2)) (21/24)

s 2009 26 107,489 8,056,563 1.33 26,737 55,008 486,048
;flé 2010 25 113,437 8,416,608 1.35 27,273 57,217 476,667
a8 2011 24 77,129 9,507,548 0.81 17,896 34,660 516,326
2006 30 14,377 4,256,901 0.34 1,626 19,618 82,871

2007 30 17,163 4,863,462 0.35 1,941 20,499 94,676

ié 2008 26 18,405 7,579,511 0.24 1,818 23,047 78,879
2}53 2009 26 19,082 8,056,563 0.24 1,885 23,772 79,287
2010 25 18,889 8,416,608 0.22 1,798 22,766 78,957

2011 24 17,925 9,507,548 0.19 1,641 20,654 79,442

2006 30 76 4,256,901 0.002 11 138 76,368

2007 30 109 4,863,462 0.002 15 185 82,160

E:;EA 2008 26 14 7,579,511 0.002 14 253 55,086
f’_&! 2009 26 106 8,056,563 0.001 13 188 68,726
- 2010 25 101 8,416,608 0.001 12 180 65,728
2011 24 87 9,607,548 0.001 10 140 70,136

1) PM2.5 10ug/m* S7F 20l e 23} 2w v]8 X EE2] Wk,

7¥std ot 20109 o]F AAdh=
o] %3} oazH|& l"j-ﬂj'—g_— 200649 oEAE 1A4Y 285,235 A
20114¥ 1743 367,657¢ 89%%7}5}0““4, & 2 05tz Z]
dgko] 23 omH|E —‘=‘r 2 20069 69,7159/74 20114
87,401¥/712.& 25.5% 571t AL & Uetyltt. ojgt £Ad =
AZ 03 ko 371 A% digla} TAgo] =2 Ao wd

0]
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E 4-22 0,0 2|2H|8 W XS Y =

=

[o|2HIE B

ey EA MR ORHIS L os =

7 oo G2HIE  olzmz  ug SEURES OMAS ATES

(pE) R %) e BN

2006 17 14,377 4,256,901 0.34 5696 19,618 285,235

2007 18 17,163 4,863,462 0.35 6,980 20,499 340,484

35 2008 19 18,405 7,579,511 0.24 7,797 23,047 338,299
1=

g%’ 2009 21 19,082 8,056,563 0.24 8,703 23,772 366,117

2010 19 18,889 8,416,608 0.22 8,002 22,766 351,486

2011 19 17,925 9,607,548 0.19 7,594 20,654 367,657

2006 17 76 4,256,901 0.002 10 138 69,715

2007 18 109 4,863,462 0.002 15 185 79,104

E:_z_l_ B 2008 19 114 7,579,511 0.002 16 253 63,721

;:_l;j_ 2009 21 106 8,056,563 0.001 16 188 87,185

2010 19 101 8,416,608 0.001 14 180 78,878

2011 19 87 9,607,548 0.001 12 140 87,461

% 11) O3 10ppb 71 &0 WE 23} 2 2H|§ AEFE MY,

o T3t o] 2 H|-& HF X EH}
233} 7t} PM109
29,138 utIof A 2011 23,2569 0

o
7:]OT’

SER)

oo N

H

20.2% FASH¥I, PM2.5% 200649 24,16399kolA 20114
19,5460 2 19.1% AT ¥ O3+ 20064 5,605 70
A 201148 7,606 THE 0.2 35.7% S7F5F .

PM10, PM2.59] 23} 9|7 H]-§ e Td g Holoh 201149
oA Z71E Aog yehgth PM109 23 92888 20063

lo

NEA| 71587 wiate) 712483 24017 112



H4-23 2¥=3Y

961,936/ A 2011 875,628¥/74, PM2.5% 20064 725,598
A/7A 201148 665,905Y€/A 2.2 247} 9.0%, 8.2% HA3FAL L,
039 23 9gH]g Bkl 20069 ou4t 14T 354,950 904
20119 14T 455,118Y¥ 2.2 28.2% S7Fot L.

28 ZE| oS HIE BF X2 X =4t 2FH|IE R

ror

& PM10 PM2.5 O3
2006 29,138 24,163 5,605
2007 34,691 28,388 6,994

o|=H|IE E 2008 34,512 27,175 7,813

INER:

(HH2HR) 2009 35,821 28,634 8,720
2010 34,730 29,083 8.016
2011 23,256 19,646 7,606
2006 961,936 725,598 354,950
2007 982,923 728,232 419,588

27} o208 2oy 2008 903,625 660,197 402,020

(@) 2009 874,711 634,061 453,302
2010 815,539 621,352 430,364
2011 875,628 665,905 455,118

34 79 B7H A
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471 A=A ATAR AR ITF AAE £ S FE6H7] A3 7| LdEEL
B3+ A9 Bt A Q12 Steven Roberts, 2006, “A New Model for Investigating
the Mortality Effects of Multiple Air Pollutants in Air Pollution Mortality
Time-Series Studies”, Journal of Toxicology and Environmental Health, Part A ;
Current Issues, 69: 417~435 &=
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Abstract

A Study on Investigating Air Pollution and Urban Climate-Induced
Health Effects in Seoul

WoonSoo Kim * Jeong-Ah Kim

With the growing recognition that air pollution and urban climate change-induced
health effects are already underway and widely verified from lots of research
works. According to the WHO's report(2007), world-wide annual mortality statistics
due to air pollution is about 3 million people, equivalent to 5% of the total death
statistics. Health Insurance Review & Assessment Service in Korea has recently no-
ticed that environmental disease would be one of the major causes, thereby leading
to the increase of both healthcare expenses and number of medical service
episodes. Like many other mega cities in the world, concerns on clean air quality
in Seoul are not new ones, but no more urgent demanding than the present.
Moreover the phenomena of urban climate change might be another factor to ex-
acerbate air quality via mutual coupling process effects. To cope with these prob-
lems, city of Seoul is now implementing the choice and concentration strategies for

enhancing clean air quality and adaptation to urban climate change.

The aim of this research is to figure out the association between daily mortality
or hospital healthcare cost and daily ambient air pollution concentrations with
AWS monitoring data. The standard Poisson regression model is applied in GLM
context, and PROC GENMOD in SAS can be used, with assuming that a log linear
form for the conditional expectation be maintained between responsed mortal-
ity or healthcare cost value and sets of predictor variables. The data used in this
research were obtained from the database from Statistics Korea Mortality, Seoul
Air Pollution Monitoring Stations, National Health Insurance Service, and Korea

Meteorological Administration. The data extracted consists of concurrent daily
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time series of mortality, weather, and air pollution for city of Seoul for the peri-
od of 1999 to 2011, and healthcare cost for the period of 2006 to 2011, Table 1

and 2 contains the results of the simulations from the viewpoints of PM10 health

effects.

Table 1 Annual PM10 Mortality effects of Environmental Disease in Seoul

AverCon.

Population

Environmental Disease(circulatory + respiratory)

mortality Premature death Death Burden

(ug/m’) (people) (per 100,000 (per 100,000 people) (per 100,000 people)

people) (95% ClI) (95% ClI)

1999 65 10,321,449 624 1,160 (591~1578) 11.24(5.73~15.29)
2000 65 10,373,234 664 1,306(665~1776) 12.59(6.42~17.12)
2001 70 10,331,244 713 1,542(791~2082) 14.92(7.66~20.15)
2002 76 10,280,523 683 1,636(850~2186) 15.91(8.26~21.27)
2003 69 10,276,968 615 1,430(729~1939) 13.91(7.09~18.87)
2004 61 10,287,847 570 1,292(648~1778) 12.56(6.30~17.29)
2005 58 10,297,004 505 1,168(581~1616) 11.34(5.65~15.69)
2006 60 10,356,202 489 1,236(617~1705) 11.93(5.95~16.47)
2007 61 10,421,782 507 1,399(698~1931) 13.43(6.70~18.53)
2008 55 10,456,034 429 1,158(572~1613) 11.08(5.47~15.43)
2009 54 10,464,051 367 1,021(503~1424) 9.75(4.81~13.61)
2010 49 10,575,447 268 939(458~1322) 8.88(4.33~12.51)
2011 47 10,628,774 257 843(410~1191) 8.00(3.89~11.31)
Abstract 145



Table 2 Annual Medical Cost Payment and Excess Cost Burden of Environmental Disease

in Seoul

7= PM10 PM2.5 03
2006 29,138 24,163 5,605
2007 34,691 28,388 6,994

Medical Cost 2008 34,512 27,175 7,813

Payment

(million won) 2009 35,821 28,634 8,720
2010 34,730 29,083 8,016
2011 23,256 19,546 7,606
2006 961,936 725,598 354,950
2007 982,923 728,232 419,588

Excess Cost 2008 903,625 660,197 402,020

Burden

(2/79) 2009 874,711 634,061 453,302
2010 815,539 621,352 430,364
2011 875,628 665,905 455,118

note : Medical Cost Payment, Excess Cost Burden denotes the 10ug/nf unit increased of PM10,
PM2.5, 10ppb for O3

The next step is seeking the way to use the information on air pollution and ur-
ban climate-induce health effects in seoul. The policy directions from this ex-
perimental study to deal with air pollution and urban climate-induced health ef-
fects can be summarized as follows: (1) establishment of health effects monitor-
ing information system, (2) adoption of differentiation strategies by health mon-
itoring information, and (3) linkage management with climate change adaptation

strategies.
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