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Ultrafine Partcles
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% Mode —
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% 10 — Mode
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SOx: 3t 79O oA
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6) Z=0|MHX|(PM2s)

PMbst 3719] 3} 7pA A Sl A8H9l 9T vlAck B3 2o Aot
H|IE v PAHs 59| SHBAS 4202 gol EF05a 93t =7]7} 2ol
97] % ARA] Aol QAo o FaFe w Ak
<adg 2-16>2 20073 g 20109 7H4] PM2s2] € AlA|E B4 A= A PMy
of W WaIE A9 fARE EL Rl ofF
sharo] 2 Qlofubal St FuIES] AF| o3 AFAT 3] e A
5tk PMps 557} W Urebeth BEAOR %0 Bt o2 B, ko b Bl
o2 A& Abo]o]l 5 PMbs @AYol AL ol FAF o] 27 Flofd
Ao Wergh Jeln AL A9 W 5 S0 F7HE PMbs SR B
Ueht A0 bk PMse] U 0GR SRS TS| Pashs FFE Kol
Ak 7|87 % AR 25 pe/m 23 AL 7 F MY F AR

10) PMzs % PAHs:= TSP tjv] 80~120 % Z&= o] vtz BaEx QrH=est4atsre 2005)
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<9 2-20>9] Al B4 Aakg B SIAZRE PMos/PMp H&0]
A7) AlZbste] A o8 a4 m3E Uehd & A5 Adsdte] oF 24%
Hdf W25 etz ohA] graste] E2Aztdel thA] 4 g2E vehd &
ok HES ST = Qe ey o] A ] PMest PMyo?] 5= S71
H e} 2P0 g olgk =2 AH|AF HA|R 2l5le] PM;p9]

b

o
=7t A F71eE7] Wmo® e ol =2 A H|AE RS A7} PMes
Hophe= PMpd] 5% fAddolles 2 a3t &2 onlgtrk

—PM10 —PM2.5 PM2.5/PM10 Ratio

70.000 0.490

60.000 0.480

0.470

50.000 e oo

40.000 0.460

30.000 0.450

\_/N

20.000 0.430

PM, ./PM,, Ratio

PM,,, PM,; Concentration (pg/m3)

10.000 0.430

0.000 T T T T T T T T T T T T T T T T T T T T T T T 0.420
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 1% 20 21 22 23 24

A|ZF (Hour)

(a8 2-20) HX[2] A|ZIHYE 5= HsH(AME EZS, 2007.1.1~2010.12.31)

AAE &4 A=olt 2F
I AAekE, RAbekE, dAbsherae] ARdiE wjdy <ad 2-20>9
PMzs/PMyo Bl& dd& HH da4tskzo] sfglo] AIRE A d(time lag)e &
PMzs/PMio Bl& {3} fAfsie) o= AaAtehzo] AIRES Fal 7] FojlAl
Hk-g-3k0] PMes A/doll 71993t A2 s st Huh AAIRE dAl= th2] Aol
A R AT
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3. PMos FLHEQ| EH

AFe R7] 913 20099 =3 1Hsk ¢l of A

PMos A8 % BaAJH el P OC 68 ug/nt, BEC 24 ug/m', % w4 (Total
carbon, TC)= 9.2 pg/m'& Urepsith. OCO| AdY Hits%+ & 831 wg/m', A&
697 ng/m', 7H& 435 pg/m', A& 701 pg/m' 2 Yepst o], BCO| #$- & 157 ng/m),
o] & 232 pg/m', 7 2.26 pg/m’, AL 310 pg/m' 2 UERTE OC B2 EC B2kl
ot A Eom A-E o]zt 4skal OC/EC H]&-2 Eofli= 53u), 35 30,
7he 19uH, 123 AgL 230¢l Ao vt 53] B OC 527t o
WAE BC 5t 7P % S4& Bk 0CY 4 89 $wrt 7P &1

o RoR
7h&o] Yo v ECE Bo| 7P Wil Ago] 7P &2 Zloz yehdth

M OC mEC

OC, EC Concentration (pg/m?)

= e

g YT (2009b) o) A ATEA

(a8 2-22) OCet EC =sk=2| AHY tHa}



32 | ZOIMEXI(PMzs)] Z1ZHEEE Hot A 2| ™ H7(])

O

=
go] Ptk Aol B 5 B4 WalE 3 Udxel FAol
APALE Bolzh G VOCso) 2 OC AR-e A7l 9ake A

oz A% vsie Adstr] fside T8 B9 ddedde HoE

A=A PMys 4 A& F ol2d&ol 7H & 2AHIE AAshe= Aoz
vehyton, AR o 367 pg/m F 20l &AE 1658 1g/m'(46.4 %), OFol-

571 pg/m'(16.0 %) = UeEPth E5F AdE 2= B4 2422 pg/m', o] 54 2592 pg/
W, 7R 1860 pg/it, ALH 2034 pg/m' R EHT} o] 2H | vt =1 7S "

B4 Fol2d 89 A nitrate FE7F 955 ng/m 02 7MY A el e o
L7} 813 pg/m'Z chloride £ o2 AE X T X =om 9o

alle
lo
u
wn
£
=
o
1o
off

LAJH O] ALo|= ammonium %7} 469 ug/m' 2 &E sodium, potassium, calcium,
w52l viste 24 #A vEbHth

o] 5 Fol2AEY AF wAY 2 sulfate®] F=7t 123 ng/m' o2 7HE
A Yebgon th-3 0 & nitrate FE=7F 694 pg/m' 02 YEpytth B3 -

2A= B QAT sulfates) nitrate AEo] F2E 2L o]RW rkE AL

magnesium & —

Heo] glee ST 4 vk B PolRAEY d-ole A0 A7 w4
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(E 2-2) M2XI2e| AHE o|2NE =&

(F9]: png/m')

Mass clr NOs~ | so.” | Na' NH,* K Mg*" | ca®

= 34.0 0.29 9.55 8.13 0.53 4.69 0.51 0.03 0.49

S 31.7 0.25 6.94 12.3 0.57 4.94 0.47 0.06 0.39

7+ 29.5 0.29 6,96 6.82 0.26 3.84 0.38 0.02 0.12

AL 47.6 0.86 8 5.93 0.6 3.94 0.76 0.04 0.21

Az 2RI (2009b) ol A A TEA

FHH PMpso] 248 AR 2tol7} Qirk <2 2-23>8 AA|(AA, 2005)
oF FFA(3fFul 9, 200)9] PMps 242 vlugh Ao 2 OCe EC, ohwso] vl&
2 vlszsht MeA 9] Aol nitrated] ¥l&o] 2 W FFAI= sulfate?]
[&o] &=t o= A&Ale] Aol AFgA7E 8 viE U9 v A= 4k
AR ARIA ] AmAart S wiEde] AoR d¥dt. ea

3] Aol 7k 9l7] wiol A Al X fd SAe wrgshs Aol BadE

o 57 9lek.

jas



a) MEA|

AR a) AEA(2005) 004 A4, b) sFH(2004)0llA A4

(a3 2-23) MESAI2t ZLAQ| PM2s 7 &= HIE Hlw

/deolck vlAbAA] W AFAER QI AQu|abd A, FAoIu g E o R 1%
FoROoRE= AL Si, K, Ca, Fert 22 A ZHJE50] A&, 7 9 oA
ARE2He] - Fe, Zn Fo] F8 Aotk #H7|E 9 A7 LzboA = K
As, Pb, Zn 5o] F=a/370lm, A o] AU LA Zbof| A= Ko 2l =20
AHgETh A, AR 5 ARAAAE Se, V, Ni, OC, EC7L, /-5 AMgdte
By Wi Foll A= Zn, Pb, Cu, Mn, As, Hgol, Fe4td eyt 7124k of
A<= Zn, Pb, Cu, Mn, As, Hgo] vi& = Aeh2 ARgsh= HAE Y] F ¢ As,
Seo| Fagh Y FAR oIt} A o7 P YAE Na, Clo] sg=]H, nitrate
©} amonium, sulfate ¥ OC= t7] FollA 2214 02 A== S4ol7]% strH(=
e 7k, 2009b).

PMps 74 A& & o542 AEE 5=

[oZ

i

A EY 54 405 ng/m', o] 53
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2 T=

807 ng/m', 7H&A 1,149 ng/m’, A& 588ng/m'= 7RSO w7t 4] wode
g, AT wdd EE2 &R As, Cd, Cr, Pbe] Z-¢-olle A&E $=71

B0 ATAOR oS Mol tae AT 4 gk

IS

Concentration (ng/m?)
w

N

250

1]
Mn Ba Pb Cu Fe Al Zn Ca K Si

a2 2 AT (2009b) ol A A TEA

&\
8

Concentration (ng/m?3)

8
8

g

(O 2-24) AHE SHEE s



&, 27 T Hededyt 7EEY, v AREAE Sol QAL thEE Q19 Ql wha
A B EE oH(Smith, I M., 1984).

7] Foll EAst= PAHs= Hhe S 714 e R4 77] 2984 5
shuolal 37| HsHA 7 3m o]5kQl Yol F+2 EIET] wiwol, A= dARHE
LA 2 HA = a3k E2lo]gtar 3 4= 9JtHU.S National Research Council,
1983).10) £3] 2006 IARC XE11of| oJs}H PAHs =% % Benzo(a)pyreneo] 3l

ry 2A)o A Q1A of etAdo] 9lS(Category 1)
oz Zgletda QAo St TAdI AV e =HE A

=
a2 AEA (s HeT Aee)29 PMesoll 2318 PAHsO 5 55 &

Ta= A e =4 EZ (Catego

o
o
N
do
e
1
s
(
i)
o
(o
_|>i
U
it
_t
o
i
i)
o,
oo
H
®
rﬂ
J
Lo
e
Do
&
as)
&

_I {
rO
g
+r
%0
32
=
H
ot
N
rto
2
Hir

ol g Hmrt 7] &o0] e AgHo] WAl w7
47§ o|AFo] TEA} PAHsO] ulFo] 211, #H0| 79 A4 PAHs % 182} PAHs
7} oF 938%% AXshelth EE B4 7] FolA AdHoR WA e

11) TARC(International Agency for Research on Cancer)®} IRIS(Integrated Risk Information System)
% PAHso| tfs] SE2ATAT EoF A4, Eddeled Edoletn Husta Qloh

12) PMsol] 234 PAHs 5E82E A9 H$ B 8ol gt Jd+237t §lol stheE+t HAss
A=7E Agstart
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Benzo(a)pyrene®] 7Z-$ EHo| 0.09ng/m’, oJ =4 0.03ng/m’, A-&&o] 0.24 ng/m'

(B 2-3) MEX|YH2| PMys0fl ZEHE AIEYH PAHs &
(9] ng/m)

= o Ae

NAP(2) 0.333 0,187 0.425
ACY(2) 0.025 - 0.1
ACE(3) 0,028 - 0.009
FLU(3) - - 0.045
PHEN(3) 0.053 0.023 0,721
ANTH(3) 0.009 0.011 0.186
FLT(4) 0,065 0.02 1.426
PYR(4) 0.057 0,032 0.741
BaA(4) 0.109 0.025 0.358
CHR(4) 0.266 0.065 0.672
B(k)F(5) 0.158 0.02 0.189
B(b)F(5) 2.059 0.131 1.764
B(a)P(5) 0.094 0.032 0.238
DBahA(5) 1,368 0,029 0.094
B(ghi)P(5) 2.177 0.113 1.896
IND(5) 0,437 0.046 0.39

AE: ZEATTU2005), BAY] F Solth7] o @B (HAPs) U E (),
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N
Olok

Atel &

oo

FHoRNHY FAY o|Fel o3t F PMys SE7t dnhh G Wi
A7) 918 BALE F of71ed SAo thstel A mglc.

£ Aol A o] §E Auithyle @B At FYSATY W HSEWA
HARAATUOZHE AZWL BHE 24 ARIE o] gspgon, Lyl
712 AE AT 714t 7He] GG Am R 915 BHEF AWS AR(AY W
116)2 FESATh H= A2 49 BYE AMIA o] oiqA ol 2
FEF(H W 1089) A ARE BEFHACh IAPLAAL ofojze]od
o A MR A AL Faste] SAuIFA A A Qe gAY

(¢}

At Akl A Lyl e g e)

40] - WEls A7r]7hel 20079 19 1954
20108 129 31744 o] o] FA} HYLS FHAL Al A2 AAskgLon], Fat gl
A% o5 AL AT US uTAL Al AR A4 T olo]e2 A slpet
A,

A7 7HESE ool Tefotol A MEE HEx o] FAFlss 20074 123, 2008
H 113], 20099 93], 2010d 1532 &£ 4732 F=2 o] B = =2 712 A}oj9

13) PMs HlolEl= A&EHA] RASH AT ERE Al okom, PMysE A &gt duitthr] e
EZ2NOx, SOx, CO, O3, PM)2 =3 ustel o 2 5E A|F ol &gstoirt.
14) of o] &) o}(http://www.airkorea.or.kr)
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d 4 2 | 4 e
2 14 2 20
3 6, 27, 28, 31 3 14, 16, 17
2007 4 1/2 2009 9 22
5 8,9, 25, 26 10 20
12 29 12 25, 26, 30
D) 12 1 25
2 3. 16 3 13, 15, 16, 20
2008 4 3, 4 2010 4 2
0 5 5 10, 11
1 11, 12, 27
12 2,9, 10 12 2, 8, 10, 11

2tz oflojZ ] of(http://www.airkorea, or kr)

7h A AR Al TS ASEl

(T 2-25) EAF 24 Al HIEOIS
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LE BAN/HIZAL ARl Al LRtT7| Q@S MO SE Wt U Ut S4
S} AR Al dutd7 o B S wet 9 dwist AL A 99

U 2 F=H (PMu, PMos) i} 7k 2 G2 (S0, NO, CO, O3) 2 723}
AT E ekt

S

D YA LEEHY = ¥3 ¢ gust §4

PR L A=4Y] A AH Al PMy Bt 5%+ 147.7 pg/mi', PMes Bt s
348 ug/m' 0.2 vpebyr oo, H|gRAL AL A] PMiy HatsEi= 505 ug/m', PMes B4t
SEE 250 0g/m o2 FAF AR Al PMy ¥ PMys2] 5%7F A3 Z7kekdct
SFAIYF PMos/PMio Ratiot= AR AR| A] 0.239, B|SFAL AHE A] 049602 LreLE,
ZAroll oAl PMasE Tt PMigo] H Hol §-Y5 i 932 &elg 4 lSich E3t
FAF AR Al JAHE L AdEA ] Y78 7|E 23 Y4E A EE PMod] 5
o718k 715 24413 BtR]Ql 100 pg/m'S F 47 F 32U o] 23513 0.0, PMes
o] 3 7184715 A4 FA Q) 0 py/m'S F 47U F 6L (PMys HloJE 257
d: 99)o] =Mk ACRE UERyiT

mPM10 mPM2.5 < PM2.5/PM10Ratio

160.0 0.800

— 140.0 - 0.700

=

s

E 1200 4 0.600

= o

5 =)

S 100.0 - - 0.500 W

@ 4

=

g

2 800 0.400 =

S

o ~N

' 60.0 0.300 =

= &

2 a0 0.200

Es

& 20 0.100
0.0 0.000

ghA HIZHAb

(33 2-26) ZAL/HIZAL A Al UXHY LEESHO| HWAsE
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2 T=

<O 227> A7 9 A B L PMiodt PMes9| Y+ 5% 2
A5+ PMos/PMio H- &S YERH A2 3FAF A Al PMzs/PMyy 4|7} 0.3
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H2% - PM2sel 22| - 5t5HH EMat AAE 24 | 43

(F 2-5) BAH ALl Al & - 5 08 279l H7|QHEY BRSE ¥ 714 3B
TFE | AIZF | PMyo PMzs | SOz | NOg CO O3 TA WD WS RN HM
1 47.0 19.1 4.2 12981057149 | 4.9 150 2.1 0.0 | 60.5
2 46.8 19.5 4.2 | 273|054 | 16.5 | 4.7 149 2.1 0.1 | 60.9
3 44 6 19.8 4.2 1248|053 | 185 | 4.4 157 2.1 0.2 | 63.1
4 43.7 19.2 41 1226051194 | 4.2 152 2.1 0.0 | 64.8
5 41,9 18.1 3.6 | 22.6 | 0.51 | 18,0 | 4.0 142 2.3 0.0 | 66.6
6 43.2 19.0 3.7 | 25,5 | 0,53 | 16,5 | 3.9 130 2.5 0.2 | 677
7 45.3 18.9 4.0 | 32,1057 | 10.6 | 4.0 143 2.6 0.3 | 68.2
8 46.3 20.4 43 | 357|064 | 9.7 4.6 179 2.3 0.3 | 66.4
9 51.6 21.7 49 [ 37510741113 | 5.8 178 3.0 0.1 | 62.1
10 56.0 23.9 5.5 1359 072|129 | 6.8 196 2.9 0.1 | 56.6
11 55.2 23.0 5.6 | 33.1 | 0.66 | 16.6 | 8.3 177 3.4 0.1 | 53.2
%]—}‘j 12 54.3 22.3 5.6 1299|059 |20.3| 9.1 190 3.3 0.0 | 48.5
Ol(f 13 59.7 26.3 6.0 | 30.2 | 0.59 | 23.4 | 9.9 200 | 3.3 0.0 | 46.7
14 63.6 27.9 6.1 | 29.3 | 0.57 | 26.2 | 10,2 | 202 3.3 0.0 | 45.7
15 69.8 26.9 6.1 | 28.8 | 0.57 | 27.8 | 10.5 | 223 3.5 0.0 | 47.4
16 69.6 30.0 6.3 | 28.5 | 0.56 | 28.7 | 10.5 | 223 3.0 0.0 | 48.5
17 68.4 28.3 6.0 | 30.6 | 0.58 | 27.1 | 10.1 | 214 3.1 0.1 | 51,9
18 69.2 29.7 59 | 32,6 | 0.61 | 26.3| 9.4 210 3.0 0.2 | 55.3
19 69.6 28.6 5.5 | 35,5064 | 222 | 8.9 181 2.4 0.2 | 58.5
20 64.6 26.6 5.4 | 38.6 | 0.67 | 17.4 | 8.3 199 2.4 0.3 | 59.8
21 62.8 28.4 5.1 | 380 0.66 | 151 | 7.8 176 2.4 0.3 | 61.0
22 60.8 29.2 5.0 | 36.7 | 067|143 | 7.4 156 2.5 0.2 | 63.2
23 59.3 28.4 5.0 |38.3 1069|126 | 7.1 173 2.2 0.1 | 66.1
24 55.5 28.3 4.6 | 359066 | 131 6.9 153 2.0 0.2 | 67.0

o]t PMyy, PMys: pg/m
SOy, NOg, Os: ppb
CO: ppm
TA: C
WD: °
WS: m/s
RN: mm
HM: %



44 | ZOIMEXI(PM.5)2] LS Wt o 2a|™& A7(])
5 | AIZF | PMy | PMys | SOy | NOg | CO O3 TA | WD | WS RN | HM
1 48.9 26.4 4.4 133.3]0.65]| 126 | 6.2 156 1.7 0.1 | 69.0
2 48.9 256.5 4.4 | 31.5|0.67 | 13.9 | 6.0 157 1.8 0.1 | 70.0
3 47.0 23.9 4.2 12941065 | 14.8 | 5.8 135 2.0 0.1 | 71.3
4 49.5 24 4 4.2 12971065 | 13.8 | 5.6 162 1.9 0.2 | 72.4
5 48.7 249 4.3 | 286|064 | 142 | 55 165 2.2 0.9 | 72.9
6 48.0 23.4 41 12941065137 5.5 138 2.1 0.1 | 729
7 46.9 23.9 4.3 |33.41]0.67 | 110 | 5.5 136 2.3 0.1 | 72.4
8 50.7 24.2 4.6 | 3871073 | 8.6 6.1 176 2.4 0.1 | 71.3
9 58.7 26.8 4.6 | 38,2083 9.2 6.2 184 | 2.4 0.5 | 67.0
10 63.3 29.1 5.4 1355|075 | 121 | 7.6 192 2.8 0.1 | 62.3
11 62.9 27.6 6.2 | 34.3 1073 | 14.3 | 8.5 214 | 2.8 0.2 | 58.0
?j 12 62.5 30.1 6.2 | 32.3 | 0.67|19.9| 9.2 | 202 | 2.8 0.1 | 54.9
0;— 13 65.0 30.9 6.7 | 30.3 | 0.65 | 24.5| 9.9 195 3.0 0.0 | 52.8
14 63.7 30.6 6.8 | 28.5 | 0.61 | 26.0 | 10.4 | 225 | 3.2 0.1 | 50.9
15 67.5 29.2 6.4 | 28,6 | 0.59 | 28.0 | 10.5 | 236 3.1 0.1 | 51.3
16 74.7 29.2 6.6 | 29.9 | 0.60 | 30.6 | 10.5 | 237 | 3.0 0.2 | 51.1
17 78.7 30.9 6.6 | 32.3 | 0,60 | 29,1 | 10,0 | 229 | 3.0 0.3 | 52.4
18 81.7 32.0 6.3 | 35.3]0.63|26.8]| 9.1 | 205 | 2.9 0.5 | 54.3
19 77.4 29.3 6.0 | 37.9 | 0.67 | 20.8 | 8.4 197 2.5 0.5 | 55.9
20 74.0 27,7 5.8 | 38.3 067|185 | 7.8 198 | 2.4 0.3 | 58.9
21 73.1 27.3 5.2 139.0] 0,638 | 16,4 | 7.4 183 2.6 0.1 | 60.7
22 77.3 31.3 5.3 136.9]0.66|16.9]| 7.1 189 2.6 0.1 | 60.6
23 75.9 33.2 5.2 1359067165 | 6.8 195 2.3 0.1 | 60.9
24 76.0 33.5 5.5 | 33.7 1068 |20.3| 7.0 | 195 2.4 0.1 | 64.2




HM2%E - PM2sel 22| - 2

gak AA

o 24 | 45

=2 o5

S8 | A7 | PMy | PMss | SO» | NO, | CO | Os | TA | WD | WS | RN | HM
1 | 1408 | 425 | 55 | 30.3| 068|200 6.8 | 192 | 2.5 | 0.1 | 67.0
2 | 1277 | 401 | 52 | 268|067 | 210 65 | 202 | 2.3 | 0.1 |67.9
3 | 1184 | 368 | 50 |250|065| 210 6.1 | 183 | 2.4 | 0.1 | 682
4 1203 360 | 4.7 | 238|063 |21.3| 5.8 | 190 | 2.5 | 0.1 | 69.8
5 | 1174 | 325 | 45 | 229 063|210 56 | 200 | 2.7 | 0.1 |70.3
6 | 1163 | 31.2 | 46 |236|063|191| 53 | 181 | 2.9 | 0.0 | 70.8
7 | 124.3| 318 | 4.8 |27.1| 065|161 | 53 | 176 | 29 | 0.0 | 70.7
8 | 132.3| 31.3 | 5.1 | 31.3 068|147 | 57 | 200 | 29 | 0.1 |66.8
9 | 1562 | 331 | 54 | 326069150 6.4 | 205 | 32 | 01 |623
10 | 169.7 | 33.4 | 5.5 | 310|066 |17.7| 7.2 | 215 | 3.2 | 0.1 | 56.4
11 | 175.8 | 345 | 57 | 293 | 064|204 | 80 | 238 | 3.2 | 0.0 | 51.6
sap| 12 | 1923 | 33,0 | 5.7 | 28.6| 062|230 86 | 236 | 3.6 | 0.1 | 484
FL | 13 | 1918 | 351 | 57 [ 266059269 92 | 237 | 3.6 | 0.0 | 450
14 | 180.8 | 35.0 | 5.9 | 24.5|0.57 | 30.3| 9.6 | 253 | 3.9 | 0.0 | 44.0
15 | 1714 | 331 | 6.2 | 24.0 | 0.57 | 32.7| 9.7 | 267 | 4.0 | 0.1 | 43.4
16 | 158.6 | 32.7 | 5.8 | 239|054 |336| 9.8 | 261 | 3.8 | 0.1 | 42,0
17 | 1458 | 319 | 5.0 | 24.9 | 054 | 324 | 9.2 | 254 | 3.5 | 0.0 | 44.7
18 | 137.3 | 3.3 | 4.9 | 273|057 |295| 8.3 | 260 | 3.1 | 0.1 | 48,7
19 | 1345 | 32.0 | 5.0 | 303|058 |261| 7.6 | 246 | 2.8 | 0.0 | 51.4
20 | 1473 | 328 | 49 [322 060|229 69 | 238 | 2.5 | 0.0 | 53.4
21 | 1453 | 32,5 | 51 | 335| 061200 6.2 | 235 | 23 | 0.0 | 556
22 | 1432 | 37.0 | 5.1 | 324 | 061|187 | 56 | 219 | 2.1 | 0.0 | 56.5
23 | 1426 | 375 | 53 | 331/063|17.6| 51 | 216 | 2.1 | 0.0 | 58.4
24 | 1553 | 414 | 50 [ 323 065|169 | 46 | 195 | 2.2 | 0.0 | 59.4




46 | ZOIMTXI(PM.5)2] ZZHS Wt o 2a|™& A7(])
5 | AIZF | PMy | PMys | SOy | NOg | CO O3 TA | WD | WS RN HM
1 74.1 24.8 45 (25210571203 | 25 | 210 | 2.3 0.0 58.6
2 69.4 23.3 43 (224|056 |21.3| 2.4 | 209 | 2.0 0.1 59.4
3 67.4 21.2 41 1199 |055]21.4| 2.1 | 200 1.8 0.1 59.9
4 69.4 20.8 43 (1891054219 | 1.9 193 2.0 0.0 60.1
5 67.6 21.1 41 | 19.8 1053|203 1.6 167 1.7 0.0 60.5
6 66.4 22.4 3.9 | 227|056 | 17.3 | 1.5 176 2.1 0.0 61.3
7 67.3 20.5 4.3 | 2781060 | 13.2 | 1.6 156 2.1 0.0 61.1
8 68.5 21.3 46 | 309061129 | 2.4 | 176 2.2 0.0 58.0
9 73.8 24.5 5.1 1306 |0.65 | 16.2 | 3.7 219 2.4 0.0 51.9
10 74.0 24.1 5.6 129.9|0.63]|19.4| 4.9 210 | 2.8 0.0 45.4
11 70.8 25.2 6.0 | 28.3]0.62 | 221 6.3 | 230 | 3.1 0.0 40.8
?j 12 67.8 249 5.8 | 26,0 | 0.60 | 24.6 | 7.2 216 2.7 0.0 37.4
0]_;— 13 68.2 25.3 5.6 | 2331057301 7.8 | 223 | 3.2 0.0 35.4
14 67.1 24.7 5.4 1239|0054 |33.2]| 86 | 234 | 3.2 0.0 36.7
15 67.2 24.5 5.4 | 25,0 | 0.55 | 36.5 | 9.0 | 251 | 2.9 0.0 37.0
16 70.0 247 5.6 | 23,9053 |37.0| 9.1 | 235 3.1 0.0 38.2
17 72.3 25.0 5.4 | 24.4 ] 0.55 | 34.8 7| 249 | 3.0 0.0 42.2
18 72.0 23.6 5.2 | 2771056 | 32.2| 80 | 234 | 2.8 0.2 47.5
19 71.8 24.0 4.7 | 33.6 | 0.61]26.2)| 7.3 212 2.2 0.2 51.9
20 71.5 23.4 46 | 365063204 6.6 211 2.2 0.1 54.8
21 67.9 26.2 46 | 363|064 | 16.3 | 6.2 194 | 2.0 | 0.0 56.1
22 67.5 24.8 46 | 369|064 | 145 | 5.6 158 2.1 0.1 58.4
23 67.1 23.3 43 | 358 |0.64 | 128 | 5.2 148 1.8 0.1 58.8
24 66.0 23.9 4.2 13671064119 | 5.0 145 2.2 0.1 57.7




HM2%E - PM2sel 22| - 2

gak AA

o 2 | 47

=2 o5

75 | A7 | PMu | PMas | SO2 | NO2 | cO | 03 | TA | WD | ws | RN | HM
1 | 609 | 231 | 41 | 312|062 ]| 141 48 | 165 | 2.1 | 0.0 | 59.4
2 | 578 | 215 | 4.0 | 29.9 | 0.63 | 14.6 | 4.7 | 145 | 2.0 | 0.0 | 59.9
3 | 576 | 221 | 4.1 | 265|062 | 17.0 | 4.4 | 157 | 1.8 | 0.0 | 61.4
4 | 554 | 212 | 43 | 268|063 |17.0| 40 | 142 | 1.9 | 0.0 | 62.0
5 | 541 | 213 | 41 | 254 | 061|158 38 | 165 | 2.0 | 0.0 | 63.1
6 | 53.7 | 20.8 | 40 | 281|063 | 14.4 | 3.6 | 128 | 2.0 | 0.0 | 64.5
7 | 52,9 | 206 | 4.2 | 343|068 | 11.0| 3.7 | 140 | 2.2 | 0.0 | 65.0
8 | 570 | 223 | 47 [368|073| 9.0 | 45 | 130 | 2.4 | 0.0 | 62.6
9 | 633 | 225 | 52 [389|078| 99 | 57 | 171 | 2.4 | 0.0 | 56.4
10 | 635 | 26.0 | 5.7 | 373 078|132 | 7.1 | 169 | 2.6 | 0.0 |50.3
11 | 59.6 | 236 | 6.3 |37.1|076|155| 8.0 | 201 | 2.4 | 0.2 | 45.8
f%ﬁ 12 | 56.8 | 22.3 | 6.5 | 344|070 | 18.4| 89 | 201 | 2.4 | 0.1 | 441
Ol;— 13 | 580 | 249 | 6.1 | 324|068 228 95| 219 | 25 | 0.0 | 428
14 | 551 | 235 | 6.0 | 29.2 | 061|257 101 231 | 2.6 | 0.0 | 41.2
15 | 55.2 | 25.6 | 5.7 | 30.6 | 062 |27.3| 103 213 | 2.5 | 0.0 | 41.5
16 | 583 | 255 | 5.9 | 311|063 | 282|103 | 234 | 2.6 | 0.1 | 41.7
17 | 618 | 25.8 | 5.6 | 33.6|064|285| 98 | 238 | 25 | 0.1 | 452
18 | 62.1 | 25.1 | 5.5 | 363|070 |268| 89 | 189 | 2.5 | 0.1 | 49.1
19 | 62.8 | 25.0 | 5.2 | 376|072 | 228 | 8.0 | 179 | 2.2 | 0.7 | 53.0
20 | 613 | 24.9 | 50 | 388 | 073|181 | 7.4 | 205 | 2.2 | 0.8 | 55.5
21 | 580 | 24.7 | 5.2 | 380|073 |155| 7.0 | 194 | 2.1 | 0.0 |57.7
22 | 60.6 | 28.2 | 5.0 [37.0] 073|155 | 6.5 | 163 | 1.7 | 0.2 | 59.3
23 | 571 | 25.6 | 5.3 [37.2 073|157 | 6.3 | 172 | 1.8 | 0.0 | 62.4
24 | 54.8 | 254 | 54 | 365|074 | 165 | 6.0 | 193 | 2.0 | 0.3 | 63.0




2) 724 LEEAY w& ¥ 9 gwist E4
7t2A; @ A&7 0] A} A A] SO, BT 52ppb, NO, HidEE= 282
ppb, CO Hwt5E+= 062ppm, O3 Hot5E 224 ppb o2 YEGF O T, H|ghA}

Al Al SO Ht-s %=+ 5.0ppb, NO; HatsE=+ 27.8 ppb, CO H5=+= 057
ppm, O3 Bt 221 ppb= FAF A A] 7FAA) L AE- 9 st oA
ARE I F7HES 22 e, ol At BT

g
S5k Aol g Holt Aoz selEgch

WAt WH|gHAL
30.0

25.0

20.0

S0,, NO,, O, Concentration (ppb)
CO Concentration (ppm)
o
o

502 NO2 co 03

0.0

(a8 2-29) ZA/HIZAL AL Al 7tAY LESEHO| HASE

10
o
EN
off N
H1
%
i
_Y,VL
>:H
iri_:
[
o
2
>
o
rir
3
1o
My
©
oldh
)
ot
e,
o
rir
[



23 PMasOl B2 - BHots SNI AIAY 24 | 49

==502 ==NO2 =03 - CO

s

o

=
=
o
S

-

e

=9
=
%0
=3

& 8 &

s 5 &

s o

s 3
ncentration { ppb]

e £
o
=

SO,, NO,, O; Concentration (ppb)

150 \ . \ / \ 030 0

100 ‘/ \“.v\'/ J ‘f \/ 020 9

0 WMMWM e i 010 )

YL i, mr 37 ML S 7 SHSHIENL 357 SR 35 8 s
e 2828 ey SIPLE Bhoss

(T2 2-30) A MU M- 3 0|50 AN 2HBH| BREE W

Ct. ZALHIZIAL At Al TH7|2E=E & 7|&UXE ALO[Q] &2

A AL AR A Lueh 7] 0 AR AR 71 ATRAS A1)

¢

A3l EAZ=2 1l SPSS Windows version 1155 0]-838}9] Pearson correlation
coefficientsE AA|SFTE SAF A= 2007d 1€ 19 ~20104 12 31 5<2F HHAsh
FAMLR 3L, BIRMAL ARl AR L AP AT ol &5 AlefR E2 EA
st ofmje] Z- dloleE Bt ARR 7y § ARSI 24 B2 PV,
PMbs, SOz, NO,, €O, Os 5 67§01 714812z Bt 712(TA), i =HM), S
(WD), S%(WS), 44 [RN) 5 571 g=o|tth

3 2-6>3) <& 27> BAF G HIRAIZE g7 e e 7)1 IAE
Ab5 7b0) AR BAATHE el Aol FALe] A9 PMso] PMy AR
5 06352 733 o] ATIAE YEFY AL SOx= 0.385, CO= 0527, NOx+=
0.1379) ARHEAS B9tk W ugA7) 2ol PMge] 090802 of5: 7ah Al
TAE BRI SO= 0539, NOo= 0496, CO= 05729] AdaAlE UebdS &9
3 4= I3k N0 H]SPAZIEe] PMse PMig, SO, NO2] AFHIAE 34}

ol

il

(<4

l



A1)

Ol M XI(PM25) 2|

=

50 |

S(PAIlE1—g) [243] GO'0 2Y1 18 JUBIIIUES $] UOJIE[31I0] "x
C(PABl—g) TRA3] [0°0 2UI 18 JURDIIIUEIS &1 UOTIB[ILI0D s

g1l geT1l STTT STTT ErAne g1l 5601 01Tt ECTT 06 zell I
: aooro 00070 00070 000 00070 0000 0000 ¥6g 0 00070 88070 (palEl—g) "Blg WH
1 #*GGg 0 xx.380— »+88Z0— +560°0 »+[80°0— «x595°0 ¥+887 0 180°0— #0880 L50°0— UOC[IE[31I0] UCSIES]
g211 STTT STTT 2211 Galt SB0T 01TT B3I 06 eIl I
: 68570 £8e0 LSTO F0°0 5E870 2180 00070 ¥ 0 Sglrn (Po1Bl—g) "Blg Ng
1 9107 0— ge00— o] #1800~ 620°0— LEDD P IT0— @00 0— *LB00— UOMIB[a4100 UCESIEad
STTT STTT STTI BOTT zg01 LB0T 01Tt 16% BOTT I
: 0000 00070 00070 €80 0000 BL00 1670 0% 0 (p1Bl—g) "2lg SH
1 #+LAT 0 #=#BLT 0= ++IET0 8000 #»=+007°0—  £50°0 ¥P00 £g0°0 UOIE[24I00 UOSIE3]
STTT STTIT BOTT zg01 LB0T 01TT 16% BOTT N
: 0oo0mo 00070 SCF0 0000 52870 g00°0 00070 (palEl—g) "Blg aOm
1 #0827 0= +x808°0 £g00- B8 0—  ST10°0 #5800 = L1T°0 UOIE[24I0] UOSIEa]
2211 Galt SB0T 01TT B3I 06 eIl I
: 00070 0000 0000 0000 geno 06070 (p1Bl—g) "2lg kAR
1 ++BL5°0 #»EIT0-  w#850 #8080 ¥0L0°0 15070 UO[Ie[31l0] UCSIEad
g1l 5601 LOTT 0ett 106 911t I
: 0000 0000 0000 11870 BIE0 (PeIel—3) "BIS &0
1 EGE 00— w+EBY 00— wBET0 ¥elo £00T0— UOMIB[a4I00 UCslEad
SB0T S80T EB0T 106 B80T I
: 0000 00070 00070 10070 (palEl—g) "Blg Qo
1 #0688 0 #1880 #+ L3S0 = 50T°0 UOlE[24I0] UOSIEa]
0111 01Tt 006 ¥OTIT N
: 0000 0000 00070 (p1Bl—g) "2lg Z0nl
1 #*EFE 0 #x LET0 L0 0— UOMIB[a4100 UCEIEad
ECTT 0os L1TT I
: 0000 1100 (p1Bl—g) "2lg 03
1 4 GEL0 *QL00 UOIE[2LI00 U0SIEa]
06 668 I
: 00070 (palEl—g) "Blg SrEd
1 #5800 UOIE[2M00 U0SIES]
zell I
’ (paTel—g) "Blg 0TI
1 UONB[2LI0D U0sIEa]
TMH N S Tt LAS 80 02 GON g08s SgINd 0TI
keiZiZy [612 Xiofvlc & RERSICHIAR Iy 1Y@ (9-¢ &)



C(pANEl—Z) [243] GO0 201 18 JUBIJIUES ] UOME[RLID0 "«
S(PABl—gZ) T3AS] [0°0 21 18 JUBDIJIUSIS ] UONR[ILIOD “wx

BBTTE SOTTE cotT1e OF11E 08T11E ¥ae08 Sigle FGO0S 59862 BBTLE 8108 Il
: ooora 0000 0000 0000 0000 0000 00070 00070 Zr1T0 0000 (PaMEI-Z) "EIS TH
1 #0870 ++00T 0= #+DPZ°0—  #x802°0 #828°0—  #xZ800 #E000—  wPI1Z0— 6000 #5770 UOMB[RMI0n UOSIES]
8OT1E CPITE 0zZ118 ga11¢ £oz0g ¥re0e £zoog 15862 8§91.2 0atog I
) 00070 00070 0000 000 0000 0000 0000 0000 0000 (PaT®El—g) "8I3 M
- I #ETT0 *xLZ00—  #xLLO°O e LT00—  #+G000— #8800 wCL00—  #+830°0—  ++J0T0—  TOMNE[RMOS UOLIES]
o cotT1e OF11E GOTIE 09z08 TFg0e ogoog ¥G862 GLILE L600¢ Il
ar ) 0000 0000 Q000 0000 0000 B0 0 0000 0000 (PaM¥lI—g) "8IS SHh
© T FRT0 #8007 0— «+$8TD #G8T0—  #=gIg0— 010°0-— #50T°0—  #xZ0T0—  UCME[3UO], UOSIE3]
W OF11E oF11E cezoe 91808 CEBBT BZE6Z L¥1ie gL00E I
] ) 0000 0000 LBF0 00070 00070 00070 0000 (PaMEI-Z) "EIS ar'y
&0 T 0P 0— L1270 F00 00— #BC00—  =FBT0 ++ 07070 #1110 UOME[2I107) UOSIES]
.M|| 0BT1TE Gcgz0e 99z0¢e Sraog BL86Z 0BTL2 ZZ10¢g I
: Q000 0000 0000 Qo000 0000 0000 (PaM¥lI—g) "8IS WL
1 = FFE0 #OFZ 00— e O0T0—  +8820— #xCGZ00— ++8BT'0—  UOMERIIOY UOSIE3]
¥ae08 egroe £C66T 1862 ZBBIT 0¥B6E Il
: 0o 000 0000 0000 0000 (paTEl-Z) "BIS g0
1 wFLT 00— e IFE 00— #+BL00 +BOT0 + 8800 TOME[RLI0S UDSIEa]
Gizog SrE6Z 0BL6Z B80LEZ SZBBE I
: 00070 00070 0000 0000 (PaMEI-Z) "EIS Qo
1 #+BFC 0 *+08F 0 #7160 +F55°0 UoME[2l0]) U0SIES]
FC00S 96862 67802 LOLBE I
: Qo000 0000 0000 (PaM¥lI—g) "8IS 20N
1 800 ++ QBT 0 #2150 UoNeRI0y uostesJ
59862 B8¥80¢ 9¥56e Il
: 0000 0000 (PaM¥lI—g) "8IS 203
1 *#B2C0 *B00°0 no[eaLon Uosea g
BBTLEZ 186902 I
: 0000 (PaMEI-Z) "EIS G ZMd
1 ++ 8060 UOME[2L0n U0SIES]
8108 Il
: (PaMEI-Z) "EIS 0TI
1 NOMERALOn U0Ea ]
WH M SHh dH vl 18] o8] {en 208 G gNd 0TI

kidiziv 612 xiofvle id RERSICIIAR Iy fviEln (-2 &)



52 | ZOIMHXI(PMzs)] Z1ZHEEE Hot A T2l H7(])

5. SA/HIZAL A2l Al DIMBX] 5 81318 =
A9 B ARl A BlAIRA) F BhobY 2 Abuny) o) EYsdTer
o] S WY B4 BAATAREUTATLY, 01015 ATk & AT

A Qg3 FpAL AR 20104 39 1990 BB(AHIAD 2 F3 BRI 2

PMio 9 PMys 5% $EE Yetd A ojnf PMy Hv5 %+ 2983 ng/m', PMos
BisEs 894uy/mE A G PMdt PMys 5% H57F S7Fetal Q23
53] PMp9] &% 5717 FE8E tA| HojErh

—PM10 —PM2.5 PM2.5/PM10 Ratio

PMy,, PM, 5 Concentration (#1g/m?)
PM,o/PM,, Ratio

11213 /456 789 (1011(12(13(24(15(16|17/18(1920/2122(23 124 |1 23 4| 5|6 | 7|89 |10(21(1213|14[15/26(17(18/19/20 22 [22|23(24| 1 | 2 |3 4| 5| 6|7 | 8|9 10111213 14/15(16 17 18|19 |20 |21(22|23|24
19 20 2
3

(a8 2-31) =3 SHA0AM AZIKE DIMHHX] s&E

<Y 2805 PN F Y SYholHY o2 Ry HFEEd, B
PRl Ca”, Mg”, K9] 357} vlgAb|ZE ool oF 3 ~ 8o Z718h9 3, Fhapar

o o

A A FAIZE B9 SO, NOy, NHY 9] s wlaz] &7 vrergt.
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=EAP mHIZAL ¢ FAL/HIEAL
00

2.0
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o
=]
A} Ratio

10 -

)
z

Al

3

Concentration (19/m?)
3

i
g
o

114
o

B
o

F

s0a2- NO3- c- Na+ NHa+ K+ Mg2+ caz+

T HIBAIZY] Hiteee SR 194(3/19)9 BdEES 9v|
AR SYSF A (2010) 14 <18

(A8 2-32) &A|Zt & =23 EFL0AM 0[28E HAEskE

<AY 23> PN F SEY 2H20A BAYRY B ES et
W A0, AT F OC/ECS] vl 34, MlFHA7IRE % OC/BC] Hi= 2302
FAIZE 5 OC/ECE] w7k 9teh T OCS] FAYUIZAL v 122 4717
% 0CY) 517} vliA 82 SIsh uhyl BCo) FA/ulghAh vl 088 Lheht
A} ol W BCY 7]el&e W AOR ekt 5, FAbIKE Fel 0C
f9o] BCxth o gol §1sh% Zel At BAbAY Atelvt Fashchng 4 ik

m EHAl mH|ZEFAL o ZFAL/H|ZHAL Ratio

-
] e
= =
2 E]
= =
23 F 12 me
s L
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2 -
5 o0
S 2 - os
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t oo

oc EC

T BRAIZEY] s APEANY 19743/19)9] BEEEE v

AR S 020100914 Q18
(O™ 2-33) ZA71Zt & 28 EHANNMO BHAYE HEsE



54 | ZOIMITXI(PMes)Q AT Hot & Za|™™ H7(])

437 - PM,59] A74Qe 7} o

Aek. d7| L s Hate] whg A7gus) B AEel JHud AEgA
E= ol EAAENA 7l edEd 7 AR ol ti7] e el g Fof
wote] a3 ez ZARRE AFD 5 ATtElESF, 2011 EPA, 1999). -2

UeholAs t7|1eH 7 Ld9ed e AF9TS B A4 wWeol 3= Bt

B Ao A= u]AHA] (PMyp)9F Zu|AHA(PM, 5) 2 ASH A ITFS HFH 2
2 grtstal, olF EYR u| AR (PM) et 20| HA(PM,5) &%= H3tol| k2
AZHel e AHAste], o] ARS HEshy] $gt A Al 138H2 d)7)
e IAR 8otz gt
1, B3 M3l o3

2 Aol A= v AR (PMio)2F 20| A (PM2s)7F 21740l v] 2] = kol gt



AddTEe 28 288k, H7]ed s= Wale] whE A4 =4 I
Adds= A ESdT

7t OIMITX|E =0|MTHX|of 2fet AL T

ARl of ot Al Hiet At t®A ] AR ;R APl A FE
i

AlZFsEo] HAAAQ] AP, TE7IA ARES ARG, AEEA SRS ARG

Z17] wf ol | ZAAR] FTESke] AR A FFSE & 5 vk ZrAIHA(PM; 5)
of =% 574 HHAEsh} A deidee s
2t AP IR o] FoJsHAl St AifSe] BAlEAl Qith(Jerrett et al.,
2009; Pope III et al., 2006).
T AR (PMio) &F PR (PMy 5) 2 QIR A7 FeFE Ao die v
31 % <G 3-2)¢ Zh AR (PMio)2F 2U|AIHA(PM,5) = QI
AZ}AEFL A AE A (time—series study)@t SRz} HAE(case—cross over
study) S o]-83}e] 7] 9 o] A7FdaF dhafol Anfu} AL n] A== A5}
%t} Schwartz and Neas(2000)= U]=r 67 ZAIE A CE 3t HHE Ao A
A Bale] F7]o] the Az HAlE 2 Py Suyt 571 A) SIS B
714 Z2AH] A L1EE]= 1.05%(95% Confidence interval[CI] : 0.9-1.23%)21t
H|3 PMys 15 pg/m' Z7F Al A& 8]= 1.29%(95% CI @ 1.06—1.57%) 2 AR



riu

GFE FL AoE B v Yt

(E 3-1) OJMIHX|(PM)2| HZHSE AR

A i
1] = 2
A 4 Ax Aol o 7|7k F8 A+ 23
PMy = ZF7IE A% AFYFE Xzt
(case—crossover) WS Z-83}l0] A
el AL AP -2 PMigs = 20.6¢8/m' 57k
Ostro et al. T A 2.4%, PMisE 10pg/m' Z7FA] 1.2 %(95% CI
EIEREARS
(2011) 0.6~1.7%) Z7}3t
2003-2007 ) l )
AETA FHES AP ES PMsE 20.6
ug/m' F7FAl 5.7%, PMigs = 10ug/m" Z7FA] 2.8 %
(95% CI : 1.7~3.8%) Z7}3+
FHAGY] FAEY wFof nAHAR Qg AE
A FAES AP o] STk AR Y
olgrg|o},
Mallone et al. 2u} ERd
o
(2011) 2001 2’004 PMy &% 10 pg/m' F7FA] AE0A JAAS AP
oL 9 55%(95% CI : 3.81~15.61%) =7}
shk= Ao Yehd
PMyp9] olzH+ F=7F HAEY Apa AE3A
==, THAS Aol A= GFE AAE 24T
Kan et al,
Astol, PMy® ol gH %7t 10 pg/m' S71sHH AAY
2010 _
( ) 2001-2004 ol AP QIS 0.26%(95% CI @ 0.14~0.37%)
¥l o2 Yehd
o3 207 EAIS PACE PMy ¥% Z7} o
AR dFE Adazel TA| EAof| uet B4
Jok 1 u| =t 207 PMy s 5712 Qlste] HALQA APy
eka et al, . N
(2005) A, 0.35%(95% CI : 0.21~0.49%), E57|4 BAZ3}
1989-2000 R O1E 2 (0.52%(95% CI @ 0.15~0.89%), A3t

A BES SANHES 0.30%95% CI @ 0,12~
0.48%) 713t
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(H 3-2) =OIMEX|(PM25)2] HZFE HAF

A} fex]
A g s | T IE A F2 a7 A7
= PMp59] A7|weE2 Ast A IS w7 =Qlo=
BE 7MYUAE e R AZTEATE AA
Zeger et al, 2000—-2005, | — PMys 10p8/m Z7}A] 654 o)A} e zfol| A Apgat
(2008) o=t AAELS THAGL 6.8% (95% CI : 4.9~8.7%)
o|glom FHIAAL 13.2% (95% CI : 9.5~16.9%)
o
— PMio—95 10 pg/m' F7HA] A TA AL 0.36
Peng et al. 1999~ 2005, %(95% CI : 0.05~0.68 %) =<
(2008) ul= 10875 | — PMys § HATH F PMi—s 10 ug/m' F7FA] A A
AU F L 0.25%(95% CI : —0.11~0.60 %) =<
— PMys 10 ug/m' Z71A] AR AL APEHEE 1.21
%(95% CI : 0.29~2.14%) =%
Franklin et al, 1997~2002, | — PMys 10ug/m ZF7FA] TE7)A AP YES 1.78
(2007) u|= 277 EA %(95% CI : 0.20~3.36 %) =<
= PMys 10pg/m F7HA HEF AFEHHES 1.03
%(95% CI : 0.02~2.04 %) =9
19992002, — Poisson multi}ile regr?ssion Et,i_j‘_% o]-8-3}o] PMy s
7b Apgel wA= S A%
Ostro et al. . UIEL — PMgys 10 ug/m Z7kA] AL APFLA -
(2006) ey of 0.6% (95% CI : 0.2~1.0%) Z7}31= Ao% Lheh
97l A4 w
11

S0 QO RRE AR e 73 GIES sH AL AR RO
14 Fas Hololth, H So] MARSE Yledewn AF AT B}
Aol A £2E 71297 ARG FE-WSCR) FHE A gste] drle
G Wste] G2 AZu Bk AZES AYH O A ek, ol
AZs) B Azwele] Fug sofst AL wA AN AvtE wotd 4
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Aol aaE A5 th, Et Davidson et al, (2006)-2 ZH|A|HHX] (PMz.5) |
et vl= =7 712 71 A2 yol 7|7 gA LR TE e A

Hol& AFEsto] ti71eh 7] #kell tiste]l AESHSITE Chang et al.(2010)>
nE) ©& BEE o =3 o] & Qg AR RS 2Hste] fir] W P
2] G919 AAsr.
(H 3-3) ti7|2Esk Hato e AL =8 g7
AR E A= | A i #Y F8 A+ 27
— 2004 thH] 2011 29919 PMys ==& 0.7¢g/m' 7fA%E 1L
olof W& AR FagE FHT
Boldo et al, sl - PMy; & Ao R 301\1] ol A HeelA PMys 7| =E R
(2011) e Qg wHd R7)AMY ZHAL ufd 1,720 (95% CI : 673~2,760
1) Z4sho], vHA 1714“* A7F QI 109k W 67 Fagh
o7 yehd
- 0= G ER oA 2000dd tir] 2040d ] ©F Fre
7|5 H3t2 QI5le] 0,43 ppb (95% CI: 0,14~0.75) Z7}st
Chang et al, e Aoz A=
(2010) - 22 T IR Qs AMYEL 0.01% S7FstaL,
27| AR 45,2 (95% CI: 3,26~87.1) 3718 202
FAS
— 20014 ©]=Lo] PMy 9] B 4= 0] A xol 7|4 7|&
Davidson et 12 pg/m'-& A3t 7HA5HS o, o]& QI%h 27]/\}“1'7\]-—[—
al, u| =t L 14,0009 (95% CI : 8,100~20,000), 57|14 g
(2006) 7,20074(95% CI : 1,400~13,0004), A&A YL 5,500
71(95% CI : —1,800~15,0004) #4T Zloz A3
— 1990 K€ 2010 7kA] 2] 717 B¢t 7| L P EA L] 5= A
o=z olslo] AEE AJHE =
Wong et al, e — PMo9] == /Ao Z 14| uqte] Aol Z7|AGo]
(2004) 16078 (95% CI :45~270%) 7FAstar, 1~16412] A9 o]
4307(95% CI : 150~7007), <4 "r&o] 1,3004(95%
CI : 480~6,6007) 748 Zlo=z FAkgH
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>
ftfo

=2
B Ao A Y] mlAIH A (PMio) oF ZPAIH A (PMz5) 9] &= 5712 gt A4

o APARE FH O B APARE F7E Aol P17 B9

of

5

whebA s A AR 654 ol A YO R TEAGT, AgAele] uetd
L ALIARE AlSlg A Aelnt AE A BRAS Ao R TRt

grlegoR g A%ITL B Ao A AR, 7 AR, 23 G7]
AFE ARIL Bast, AAD BAS o] 93] 4o ARES A hEX

= 7hEsksleh.

A, A ARe AR FALANARAFTAI A (MDSS) ol A Abg-IQl wl
2B ARES Y4 AP AR AP AHS 7|20 R Sto] BAGAL 2|2
7AF8kA] FAY AFQlo] AFTAHICD-10 code, VOO—-Y99)9F 2 Abgelel
(external cause of death)®l A= BEATA oA A|2lst4itt E Ao Alar
AHE Al9gt AAUA(ICD-10 code, A00-U99)7 AE#A AHSFHICD-10
code, 100-199)2 tjAto g EA3I T}

4, 7|4 ARE 7|AH 9] 7|4 AEE AU RS o]|@5tgon ZA oA
713t AsEE 3 AI7E 2t
(lag=0)1} o}5 Hg(ag=1) ¥
A}

AgSAT, A A BRke e,



A ARE 0§, ZulAA (M) AEE HEA] RATFATAY )]
A AR o §5Hich. BARA Gl AL 2174 o

MR o] glon], A E h7] 0@ ARE AT ek, AHA(PMo)
S} 20| HAA (PM; ) 9] SEARE A 2709 4T ke BRskol B4
A G0 QA 248) A lEZES AN, o 248] AP OGS B

=
AEstol U FELOR ALt

Y

L irledel Hzes A wy
2 AFME "rleder gt
(time—series study)S ©]&3dlo] U9 7| o] U Apgatayold o] dujt

=
P UlEAS BT AAY AT d7lede] B4 AR Bk

Y
oy
of
ok
o
N
_O‘_A‘
)
do
2
>
)

2
Q.
-

A Y] ARFES A AFALRC| B EoRSEES TSt ol 3]
3 (Poisson Regression Model)S 283}t B2 o= %

AEHE, 713482 89 5 & At 9FE v 5 Q= RS ES N
BETTE FASHAA, mAIHA] (PMo)2F 21 HA(PM 5) 7} 7ol vlAl= F%F
S B3] ) LSt H71E (Generalized additive model, GAM)2 &85}t

Qvkst W7} sopd wele the Alw 2t

LnE(Y)= 8 (X,)+ S,(X)+ ...+ Si(=)

o71A, si = I WA Aol oigt gaoda

2 AgtolA= ARGl A HEa AR BAVE kil HaE 7S, A7)

’
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S = o=

X
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FA L A HE 5= FASH] 8l vz gEy
regression smoothing(LOESS) &5 A3 Th v A A (PMyo) 2} Zu| A
A|(PMz5)7F AFgell mzl= Gkl digh & 4 292 oo g

Ql locally weighted

LnE(Dailydeath count) = By+ B, (Pollutnat) + D(Dayof week)

+ 8, (Temperature) + S, ( a humidity)

+ 5 (Pressureat sealevel)+ S, (Date)

o}7]14, S = ZF ¥4=of g Loess BEE
D = 249 tigt 7IH(Dummy variable)

BAREY AAHL EFHFT L (goodness of fit)Q] 7|Eo] H&= FAS
Akaike's information criterion (AIC)7} 714 22 7FS 7HA|= Ry o 2 AA3%
1 (Akaike, 1973), 733}%l 4= 7]F(default convergence criterion)S %83}t

ERF 7l egor QT AAFEFE 7ol BT Fdol FA FF= &

S QAR A ATHlag effect)S LIPS S Qom R thy] 2 Go] Ud A
of mlAe AT TS WA o e dBAR et AR

o et
Az} 717be] ojal FAE uh gl7] TR A A gal 19do] A5
23 6% o7 2] 7] e o] Apgel] mAL AdaTE EAstch A%

AR Qe A A AT BRAO] A #A et B Adan

U2 AASA. A7 A= SAS 9.2 versiong °]83F%aL, ALEE GAMO

>

AeA7]= A2 S—Plus 6.1 versiong AHE-3}SATE.

Lok B HEA Y HAFB) = HWrledEd o & F= STt
HHgo] n| A= AR oustug 7] ed &= F7hE Qg A e
o] Altj 9|3l u](Relative Risk, RR)= RR=exp(8) & AARSICH E3t AFt) 93] n]

S o83l gl vite Wek(percentage change)= T3 2o A4St

=



62 | ZOIMEXI(PM2s)2l ZAZEE HIt 2 Zal™& A7(])

% change= (RR—1) % 100

C}. BenMAPE 0|25t AZFSo| =X

-|>|'

n]= 3l4 2 % % (Environmental Protection Agency, EPA)o|A] 7jural
Environmental Benefits Mapping and Analysis Program(BenMAP)S ¢]-&35}¢]
g7 oo Malol] W2 717WelS BASHt 27] BenMAPS n]aolA] 27}

Ao g7 8 &4V B AAIE e W ARAsH Y ZARRE AlAEH]
At ARGt en, e ols H A Ldde B 5] AT FR Ao
gkl ok, 2011).

71 Hs e Hoto] 4E AGIEFS F45t= BenMAP| TidE= (IH
3-DI A &, d7]1edE =Y 7 Ayl eet GAstaA} e H71 s e
o F3F Ay 29 Aboldl ti7| Q=9 ke MekE AT o7 At
ATl iR AR A A EARE dEste] dir|edEde
Hoto] leEE = TS FAT B3 A AT V1R AT
Htgst= APYE A=t 7] 2 H-sE(concentration) WFb] wE AGY

(response)©] Bt AIel FE-IS(CRITFE 2E5te] tj7]d /Ao wt

oo

gl
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I IE AEE,
AlLiele RrYEE AT
L 4 l
o 28=29| , 21280 ==5= o| 22w =
scual APHG
T [ 3
QUSH T Y
o1z A LR
AILI'E.IE |__|_O<:>.|:|T
(C-R function)

(a&! 3-1) BenMAP(Environmental Benefits Mapping and
Analysis Program) &=
B9 B k] the AgHele Fsb] el Y10 Y e sl
wEEHE AT W] AP, AT AT S wrshe Ay
E, H718A8S Aoz 7|dE= d7|edE=d Y s Wl ea gy e
H=20 F= Hotof| WhE AN IF o) HIE dFAer FURtE s

93 (CR)EE A&sto] ofx A3 o] AARgItH(Davidson et al,, 2007;

=

)

Hubbell et al,, 2005).

Health Impact Function
= (exp(Beta X (Delta Q) —1)) X Incidence X Pop

o]7]4, Beta: 7| FEH = W & 1798 9T =TS (CR)E<+
Delta Q: W72 HEE FLgte] HE}
Incidence: AP4&
Pop: 7| @EH 0| L&E= Q4



AL A L 20061358 201097 ASEHAE FAOR A AYH Y
654 oA ABATS AL R U AHA|(PM)2 20 HA (PMys) = 57

=]
7hAbge] ML TS FFHOR BrHoL

D 714884, uAHA (PM), ZUIAHA(PM:5)9] AAE A3
200613 5-E] 2010871A] A A4-717E S AeSEAY] 9 712, &
A v AR (PMi) E=eF A 20| A (PMe ) s Hie AA D4 FaF
= (I9 3-2)9 ¢
A A71%E 9t e o) dE Hat 7123 dE ot =Y AAE BES
o5l & Aol W2 ALAS ZsHA e ok ' oA A] (PMio)
ol A ZuAA(PM:s) T A5l HlaA dow, Ag) ol vl

rfo

i
)3
i
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g ERCEFS
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FLUSE I 112 R (2 I N S MY 1 R (IR 1 o M1 A3 5 TR 2 DL DRG0 ERIAL SRR AE AER WO ARG O D L

DTE ZaTE
9 B 7L 9 BF HE

T T T T T T
il W11 AL AT 0L L B0 i DL L P PR
! WE

A Fyt PMyo 5% U Hyt PMeseE

=

(A% 3-2) MEAIQ| 7|&H=, OJMHEX|(PMio)2t ZOIMHX|(PM2s) SE
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2006 5E 20108 7H4] Q¥ W 7| oo WFAH o T 12,88 COR, 20079S
2 Amo] uja] && 13,28 Tolla, 20109 Ajd oz we 19,14 Colg)

62,90 %0911, 200841 Thae W& 59,45 %0l ick. Ud BF LRI B

1,015 hPao|Qlom, 54 7]7F £9} 1,015~1,016 hPaQ] AAFF 228 Sx|5aL



66 | ZOIMITIXI(PM, )0 e Tt L B2 e1n(])

71(C) B+ SE(%) Bt s 71 (hPa)

A=
Bt EEHA Bt EEHA Wt FE=HAt

2006 13.06 9.87 60.62 14,96 1016.05 8.41
2007 13.28 9,47 62.25 13.99 1015,74 8.24
2008 12,95 10.16 59.45 14,73 101634 7.81
2009 12,95 10.27 61.10 14,97 1015.59 8.31
2010 12,14 11,10 62.90 15.26 1016.02 7.45
A 12.88 10.18 61,26 14,82 1015.95 8.05

AF71ZE Fete] d' Ht v A (PMy) §E= 55,70 1g/m'0] 912w, 2007
WHE A&HH o Frashs S Holm 20109 0= 7P W2 49.03 pg/m'o]
AUt 53] 200699] YE Hot vAHA(PM) 2] |t 5% 782,55 pg/m'of A
20109 A HEL 216,03 pg/m' 02 AASHA st glt,

T3 AF7IZE Sete] I Wt Zu|AHA(PMys) B 27,18 ug/m'o] S
™, 2007HHE A&H 07 IFAshs AFS VeI ¢ Hi Zu|AHA]
(PM;5) s 20070 71 32 29,79 ug/m'o| AL, 20108 0flE 71 e
24,79 pg/m'o] Tk,

AT71ZE FEe] vl AU (PMig) &] H| gk 782,55 pg/m'o]al, F|A4ghk2 8.9
ZU| AR (PMy5) 2] F i 3hS 219,03 pg/m'0) 31, FAZES 4,22 pg/m
s Aol Adsl 27 vttt whebd g Hot v AH A (PMo) £}
ZU|AHA] (PMzs) 5 %E9] B0l 4% A9l 1% gzt A2 o]/ (outlier) &
2r3ke] AZ(missing) A 2|3FAT

-3

pg/m'o]al,
1:1:]
= 3

o= 2
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(H 3-5) MEAlQ| OJMHX|(PMo)2t =0/MHXI(PM25) S=

(] pg/m)

. o B AIEA (PMyo) o HF ZuAEA(PM)

[ wz |wean| 2s | 29 | 9z | wean| as | a9
2006 59.28 52.56 11.09 782.55 29.43 18.35 5.78 219.03
2007 61,13 41.65 11.31 464 .91 29.76 16.46 6.61 88.67
2008 55.03 31.85 11.42 304.28 25,81 14.04 6.38 98.83
2009 54.04 33.23 8.97 298,02 26.13 14.51 4 61 81.11
2010 49.03 29.58 9.03 216.03 2479 14.69 4 .22 121.59
A 55.70 38.89 8.97 782.55 27.18 15.8 4.22 219.03

2) AR o AAE AR
2006378 2010Q97K4] A A7717E 59ke] MESEAe] ddgE AAE AR

o} HET BAUS A AR o] o
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il
4 20
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oot
flo
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uicy
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My
iyl

A AF713E S Al 48 AL AFgAL

APEAE =9 AAID B2 5=l WAl Al w2 AREAS WEAL 3ok



68 | ZOIMEXI(PM2s)2 ZAZHE HIt 2 Zal™& A7(])

T T
DB A ;Y DB Pt -l
03

AR AL, AA Y Apga; 4 6541 oAb e, AM AL AP} S

el
)

T T T T
ML WL ML ;e A0l -l

T T T T T
Pt AL A iERa Do EE] AL Rl AL AL L W

AAAY, AEEA WAL AP S 654 o4k A, HEBA BAAR A 4
=5

2006928 20104717] ALSA ] AL 654 o1 AT A
o) ABAPA S (E 3-6)3 ek AT B WAL D AR St A

T

A oA 93,56%0] 913, 654 o4} A HEONA] 65,1801 9ick, AUl A

-

Lo

749, 23 AR} 654 oAF ARl 20109 A AR} 47} 96,597
68,129 0.2 T} Qo] ul3) FEsH) AAUL Aol 654] o4 A eio]
A B WL 68~71%0] ik,



HI3E - PMosOl HZEE Bo 2 AT A | 69

(H 3-6) MESAIQ Ml LE ARt

(=9 1 )
A A 654 o4 17

Ax

g3 | wEed | Hx | Ay | w3 | wzex| Az | Ay
2006 | 92,63 10.29 67 118 63.10 8.86 38 85
2007 93.61 10.72 56 131 64.48 8.90 35 92
2008 | 92.24 11.43 59 123 64.40 9.29 41 89
2009 92.75 11.59 64 138 65.19 9.52 39 97
2010 96.59 11.43 61 136 68.72 9.72 39 103
A 93.56 11.20 56 138 65.18 9.45 35 103

2006'3FE 20109 7kA] AMEEA]l A AFATET 654 o] AT 4
G| HAESE QAR = GE 3D Aok A7 IRE 9 A ARl
A APYAL o= 2358701 1AL, 6541 ol ARG TIM d-ANIAL = 18,
ok, AEEA wAEe APl B9, AA[Q] AFEAF ek e A AR
654 o] AF T4 2006 5B UE APYAL =7} AEE 02 fadh= A
Hodek, AEdA wrdstol tigh APgAbe| A 654 o) ARRTo] APA|sh= vl
76~179 %O| ATk, R AU AFY FollA e Bde A= A

oA 23~27 %Z, 654 oA} AT 25~31 %S 22T AR|SH= A o= el
ct.



70 | ZOIMERI(PM2s)2l ZAZEE Hot 2 Zal™& A7(])

(H 3-7) MS A9 Aty HHzs g9 MUt -

(=91 : )
o REEE 654 o1 a3
EE N ETEETEE I T
2006 25.27 5.10 13 40 19.38 4.57 9 35
2007 24,95 5.18 12 41 19.48 4.45 9 35
2008 23.77 5.50 11 41 18.96 4.80 8 33
2009 21,96 5.21 9 42 17,23 4.42 7 34
2010 21.97 5.18 9 40 17.45 4.42 7 31
A 23.58 5.42 9 42 18.50 4.63 7 35

Lt Ol MIEXI(PMo) SE B7H2 I8 Alress

08 BRI (PM) 5 Z7PF L8 AR o] et 93 Bokstgom, A
oA QITAIRRE STk ARIQIe] whet TSI, AREREL A AR 65
oA AT Lol BASlT, AFRUeIERE AAUANCE Qe A}

WA BUUROT QT AYOR FEIYe] BB

A8 HAAKIPM) S5 F7H2 1stel AAI AR A AT AR S 271}
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(33 3-4) AtZoll o

0.25 ~ 0.63 %) Z7}

_?4
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A Gl

&

1%
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% (95 % CI :

FATE A ARz
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2 0.80 %(95 % CI
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72 | ZOIMERI(PMs)2l LGS Hot 2 Zal™& A7(])

(H 3-8) Aol et OJMHX|(PMo)e| St

PMio 1 m' Z7} A
Apee) agay | Aams | MOPET ST gsg gena
%jiﬂ%l_o‘_ ﬁiﬂ?ﬂ%‘ Lag 0 0.44 0.25 ~ 0,63
A3 6541 )4 918 | Lag 0 0.64 0.41 ~ 0.87
ol = -
REEEmp——— A A Lag 0 0.76 0.40 ~ 1,12
APS g% 654 o]} A& | Lag 0 0.80 0.39 ~1.21

Ch ZOIMEX|(PM2s) = S7t= gt Ary et

o

U 2 AEA(PM:5) = S77F 98 ArgAbeo] tidt 9= B8k
o, AR (PMio) o] A7 G E 7t A2 np7A = A JiAd e
Gk Argdle] met st 245k

MEE-AY] A Fat vAHA(PMo) $=7F 1ug/m F7kgke] o A4
AP Aol et Log(BHi 1@ n]) & =48kt 212 (O™ 3-5)¢ £
Tdoll M et Zo] A AR (PM5) 5= S7F2 IR AA L A EuA
A AR S A9 BEdS YE AT

¥ W ZUARAPM) $E Z7H A% 9 A Logr$iy)

e

rr

e T (lag=0)7E 5U(ag=5) W7IA| FollM Hegdo] 7Hg 2 Aoz 43t

ek, A AP 654 ol AP HF FUlag=0)ollM 7 At



3% PMasOl TS Wt W e Ay | 73

AAAE, AADA AFFA o 6541 ol A%, WAL AEA

A AEHA BRAG AFGAF = 654 ol 9IF, AEHA wEAS AR

A Aol = 20 AIHA|(PM ) F&=7F 10 g/m' S7F Al AP 0.95
% (95% CL : 0.57 ~ 1.34 %) S7I5l™, 53] 654 ol Agee] AauH dads
AP 1,75 %(95 % CI @ 0.91 ~ 2.59 %) S7Fst3iet. A Azl vlske]
Ao 2 A= 654 o) AT A ATl HEEA dHAe ARy

Ao A Z AR (PM ) S 72 Q15 AFRSIE] o e 2o ekgr)



74 | ZOIMTIRIPM. )0 TS Tt L BaM en(])

(E 3-9) AtZofl chgt ZO0IMHX|(PM,5)2| Het

=7 A
Apreiel dgre | Aamw | M 0MMSTHA oo nega
wRg 3]
Aol -
A el AA A Lag O 0.95 0.57 ~1.34
At 3k 65A4] o]AF
e 1; ° Lag O 1.37 0,90 ~ 1,84
1 O
AETA HAA A Lag 0 1.63 0.89 ~ 2.37
%Ejé]ii 65/\1] o]AOP
Apro gk ol Lag O 1.75 0.91 ~2.59
- O

2t th7|12Y sE Mo mE HAUGE =X

AeAle] 2010 oA A (PMio)F 2P AHA(PM, 5) 2] Fk= 0] AlALE
Z7]7+(World Health Organization, WHO)|A] HiLstal Q= ti7]d 7|&& €A
ehal 7PgskRlE wl, vARA (PMio) oF Z2U]AHA(PM:5) 9] §5k= 722 7]
dEe 34 9 T 27 dae] AH e ST & dolM =53
A A 2] (PM1o) F 20 AHA (PMz5) 9] §= S71o WhE 23AFGALe] =—1t

S-(concentration—response) 5 X830, AZA] 7| Aol 2 A7}Y

2 AFoM= AEAl BlAIHA (PMi) @b 22U AR (PM,5)9] 5% 7fAdo R
e A FE 5 2 AU eE EA8HT

AR, BA A AEEHA oY, At I 654 o4 AR
g ez sk AR $AR 9 20109 FNIES AR S AMSS)

o, AEA 654 o] ARG F At 1,002,770 0], AEA]
(19 3-6y3t Zr,



= Al 65A1 0] & 1 3
14642 - 22680
22681 - 32730
32731 -37512
37513 - 39942
39943 - 54334

=4, AR (PMo)eF 21X (PM: 5) 8] & A2 1% A H e

oh A7kgEFel et WSt ARE HEIF HshE FA 7|Fske] mA|MA|
(PMio)®} ZU|AIHA(PMz5) 9] w714 Hi7|&S LESIGTHWHO, 2006),
WHOO A= wAIHA] (PMi) 9] B TE5 20 ug/m O 2, Zu|A|HX|(PM; 5)
AEF L2 10ug/mMO 2 Pistal QYTHWHO, 2006).

AR (PMy) =2 7|5 AlvE] 221 2010E s o] g7 e
d ST ARS AT 20109 7] L FAESGollA ST AR 99
AR (PMy) §% #3Ee (" 3-D i Zow, A&A 18 d8d 5
42~53 pg/m'o| ek, HAHA| (PMyo) FE=2] F3k Aluh2] 29l WHO diL 7] 43
7 %% 20 pg/mS GASEE rolling back to standard' HMH.O.2 1A HA] (PMo)
S5 Aol dsiyit) 71 AluE] 2l 20101 HIAIHA|(PMy) S0t H3E Ay
Q1 WHO #iL 71 24 Al aRR]I(PM) $5=30] Zfoli= (1F 3-8)3 om|, Al&A|

T AuEF Hrl A 22 pug/molA] HaL 33 ug/m' W Qo) BExsieirt,
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& BenMAP GIS

SHy 5222070 >

Lapers
Pr10_2010.200
42.30-43.33
43.33-44.36
44.36-45.33
45.39-46.42
46.42-47 44
47.44-48 47
48.47-49.50
45.5050.53
50.5351.56
51.56-52.59

Cloze

(3% 3-7) 20108 ME2A| 7 DIMHX|(PMy) s 22X

& BenMAP GIS

v HY #8000 0¢=

Layers

22.31-23.34
23342437
24.37-26.33
25.33-26.42
26.42-27.45
27.45-28.48
25.48-29.51
2951-30.53
30.53-31.56
31.56-32.59

[ ] Contral Grid
[ | Baseline Grid

Close

(O& 3-8) 20104 M2Al ¥ 0O|MHX|(PMyo) SE2F WHO

71 2dAl S&E X0
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ZU|MHA (PM5) 5% /RS RE Qg ZIAMYRL 7H40] A7k
A8l 71 Alue] 221 2010 ZuA|H A (PMys) e ASAE A8 A+
ol 71 g SAY ARE ARESHT 2010 7| L JAESH YA 54
MEZA GO ZuAHA(PMy5) &% X (CLH 3-99F 2o, A&A +HEE
AR FEHS 2127 pg/mo| ek, A (PMy5) 9] =3 AlubE]2Ql
WHO @I 7|39 A%H H& 10 zg/m'-S SABHEE rolling back to standard'
o s ZuAHA|(PM:s) =5 AlEdo] skl 71 Alue] 24l 20109 BIAH
A|(PMy5) =@} B3k AlLe] 2.9l WHO il 7] B4 Al PIAIHA| (PMys) &=4k9
Zpoli= (1 3-10p T} Zow, AA] 7 A% FEE A 1 pug/moA 1
17 g/ g 9lo] RS,

i
T
1L
o
~
ox
ol
Ol
N

ok

& BenMAP GIS

EHG $QAAQON@ = e v

Layers
PM25_2010.a0g
21.25:21.82
21822239
22392295
22.95-2353
23532410
24.10-24.68
24682525
25.25-25.82
25.82-26.33
26.33-26.96

(23 3-9) 20108 MEA| 8 Z0/MHX|(PM5) SE 2X



78 | ZOIMERI(PMs)2l ZAZEE Hot 2 Zal™& A7(])

& BenMAP GIS

v He #9940 00 =
Lavers

Ii Dela

11.25-11.82
11.8212.33
12331256
12.96-13.53
13531410
14101468
14681625
15.25-16.82
15.82-16.33
16.33-16.96

Control Grid

Baseline Grid

Close

(32! 3-10) 2010 M2A| 71 ZO|MHX|(PM2s) SE2F WHO

71E 28 S XH0|

2) OIAHA](PMio) B ZUJAHA|(PMz5) §&= /WA= A7t 274
Hao AFE A
654 ol AP HF =2 20108 vAHA]| (PMy) F=7F WHO2| tf 7]
Yi7jE LR st B Jor FAse 27| AR dae (F
3

3-10) 3 Zt}, vAIHA| (PMuo) §Ie= 24417 L

& 654 o] ATE H 22 abEshdlen, A del Bt AMGES /1 107
HE 2,501 HEHA wEAE AMYES 7 107 WY 63570l 3Tk

20109 M&A] UIAHA](PMy) SE=7F WHO Hi7]2)] 1t 20 ug/m'e &

ASHe A9, A UHRAPM) SESF A AT FE-uke s A8

23, vAEA] (PM) sk /AR st AAK] w4 =71AM 1,287

(95% CI: 0.82 ~ 1,74%) 7rastal, AE3A #HAAS G4 =7

’

~
>
ol
rlo
(@]
S
=
ol



1,002,770

(e
=

10 pg/m

635
0.000799
0.41
(0,20~0.62)

E0{E Y ZIIAE(65M 01)

M3E - PM2s2| 744G

=
=

O}\}.

A

1,002,770

2,501
1.28

0.000639
(0,.82~1,74)

(¥ 3-10) OJMIHX|(PM) SEIHMO| L}

(95% CI: 0,20 ~ 0.62

4

o

20108 A=Al ZBAHA(PMz5) =7F WHO HiL7]&Eq] o

CESRL

H 2| JHA|(PMy5) 5% 74

[}
y =

[e)
47

J)
_

o
0

IA
il

=

[ex]

3

=

3
RS

|

7] £

L

R

=

F Krewski(2000)

=
=
pud

© et
22|kt A
oz 3

T

[e)

ARt gl7] w2l vl

3 Ay
el

=
=

|

o
8

1| A H A (PMs 5) =

STE AAT AN T

T
E

pE

Xe)

FAT
ZAF
| 35

°

1

R

&

S
I ZA7gggell df

i

Fo

o] AH A (PM25) 9] ©7] =

=

BO

1 24 27| 1.349(95% CI: 0.92 ~ 1.88

[e]
H

oA A

o

w
)
—_—

3

0.45(95 % CI: 0.24 ~ 0.67) a4

[e]
-

A HAde 54 27|ANY

7A
-

RISESE

o
js

]

=
fins

o

I b Z7)APY-S Krewski et al, (2000)

&3 23, 654 o ATl A A

3
2,067 (95 % CI: 1,419 ~ 2,702

15

o
il

ZU AR (PM25) 9] F7] =E2

o
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(H# 3-11) ZOIMHX|(PMz5) SEHM0| HE E0lE 24

AZes wot ¥ BelHA A1)

% okd
Z7|AF2H(65M 04
=4 e
B A3 5
oA B A3
AR elol Z 7| Ak = =ul = A o] 27| Ak
AR Ll 27 A 27| A AR Dl 274
g N 1,002,770 1,002,770 1,002,770
QI 109 W
- °° 2,501 635 2,501
AYE
i 0.001362 0.001734 0.005827
1.34 0.45 2,067
Z AR S . . s
Hren (0.92~1.88) (0.24~0.67) (1,419~2,702)




M4 - PM2s2| HIEZF =

#4 g

A4% - PMy 59 &S 5

el gy 2y |

1. PMps HiEZE F15)
7t IS APEgY
2 Ao = offiet B2 wiET AP HAS skl PMps HiEw=S 45t
ek
N

AUV HUAAA LA ST B S F0IN MISOt= 20093 PMwo BIEH NS S AS0H
HiZ9d H=9= 4oy s

5 O3 2= (South Coast Air Quality Management District)Oll THINI2H PM2.s HH
S MUYYHQ Ui Z 1 PM25s/PMio RatioS 2801 PM2s BIZ ¥ Q7Y

hY

« 2L - 2] PM2s HIES @ 221RNE S0l CAPSS 20090] NN ST 242 PM2.s HIE 2104 Cf
Off Ui = 21" Emission FactorE ™S0t0H PMzs B S 07y
A

Addition
PMzs

MUY e

(33 4-1) PMs HHEH

e wj&A| ol disiA= PMes/PMio Fraction 0.9 2-&

i 1) SCAQMDAF )&
S 0010 BAE mEaE e olg
2) Emission Factor 28 2 A4 W2 18 9%
- US. EPA, EMEP/EEA ®= 7]e} 2918 2ushel o] AA g Bie 2e
F 2 glo]
v oljg

15) PMsi= ti7] Sol4 QS 24 dxje] ugo] ark. deh} oxo) uEwEe
27 QA0] MlEHE FAT Sk gtk weba o714 0] HiEge 13} Urte] jEa

=



82 | ZOIMBIXI(PM,s)0] AUHS H7t o BaIHH H7( 1)

1) CAPSS 2009 dlo|g 7}&

PMs B8 AFgal] 918 WA Seaate
2 AEZ] vj&ZH(Clean Air Policy Support Program, CAPSS)o| A PMy Hl&% A&

£ e iR TEF 28 48 HEFER A2t 4 HiE
H

A7hE sy,

CAPSS 2009 HEE® S FHA 712
o B1AHl z PMLO

= Aolw
=S FEF MeEHA
= b S SEXH
Al.

=t} 7y
SsZolE2HEN
= B A
e A
AL
PNE-STPS
T A A
+ @ X}
+ = gL
= R}
+ 818 &}
= RW
SHERoSEHEHR

e = S B3
= = U I el
L3RS
FIE}
= de B 2878

(113 4-2) CAPSS 2009 HIE¥ 22

16) http://airemiss.nier.go.kr/

HollA AlF16 3= 0008 %= 7]

342555.56
342555.56
53915.76
2EE639.5
1554065276
S559891. 9858

1141920534
17936.84636
TRITTE. 7454
147892.3738
11041342.11
FOTOELL.E92
1257 Z561.82
AS2EITTGTS

0B 1 2851

2GZT507. 83

TE5B62.0742
6475503 272
TL19L61.T1E8
B84656.7752
Z2108540.603
479330.2186
28380132

AT S0LEA1T S

244803. 5098

HA 78 2&

AE= HiE
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M4 - PM2s2| Hi

2) H7tzt FOMN) 71832 PMes/PMyo HiEHIE HE

2006W G7kE =) | 7) A 320l A ©H3E3E Final-Methodology to Calculate
PMos and PMss Significance Thresholds E 114 E 2F1ste] W] CAPSS 2009
PMy ¥i&=F A= wjEYd, d=H= PMos/PMy HiEH] &S 4 -835t0] =
PMs Wl&%-S A SIS sFA|RE CAPSS 2009 =2} vlas] SCAQMDo A
AAEA] 02 i viE At A= PMas/PMy #iE8l&2 09115 285}
&S APgstalon, & dAto] A-83 PVes/PMp BiEH]&-2 F5o] Ueil

o},
PM2sHIZZ M7Y ey

Y HIES 1Y PMwo HIZF MY

Appendix A.S S0l HiZ 18 PM2.5 fraction 42!

PM:s BIE = = PMwbBiIZZ © PM-:zs fraction

Total PMz5 Emission = % individual PMz.s5 emission

(A8 4-3) PMzs HIEH|IES HIZ2=Z Bt PM2s HIEZ LHE EY

17) FA5(2010), "AA Sfsido] e 2uAHA e 2430



84 | ZOIMBIXI(PM,s)0] 7S H7t o BaIHH H7( 1)

3) CAPSS 2009 Xtz& MAIZX| 42 PM HIE=E =7t & PM.s HISE

NS
L- O

Aol A= -9 APATLZATE i o CAPSSof| 23=7] o2 PM
HjEE5-S 718k = PMes Hi&5S 7i4 9 PMys s &-dol digt 844
& E0|aA SHGth F7HE e SR 2= AR 584 olEEHEe], 117
Tol, H7E =AY, H HE AT, £ oo, SHRYR, XA T
2 9 B2 o] S 2ujil FAAE 9l AAE Y] Mg gl ofFh w4k
A, A W gk I E sEEEl o vlAb A, YiR], S4HE Solth
=715l PM Hj|&229] 49 US. EPA, EMEP/EEA ®= 7]e} 23S a3}
of Z|tof| AAH HHES A8t PMy viE E PMes WE=FS APgstaich

S ) HSE )
] n2s

c20/520% <@ .
. TEN O|E 2EHI0| ‘
Ing /=11 ‘

LAY
(H12)

Hren|

LL L 1

(a3 4-4) FIIEl PMs HIEEE
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o
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0%
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0
2
Hu
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=
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a

A HlEEl= PM &%= APk QU] Al Sl ojef 22 Aw=
A HEHE AR AR 87004 delo] PM wjEEEo 2 dgslgle
| EMEP/EEA 2] Emission Inventory Guidebookol| Al A A|gt 5 ¥} U.S. EPA
AP-4201 4 A|AGH B ES AESA

W EMEP/EEA 2] Emission Inventory Guidebookol| A A|A]

Hol AR s A Ee alF Aol weh viEAlsE 2 H AASL At

i
o
E
rf
o
i
S,

(H 4-1) |89 Fug &8xt0 st PM emission factor

Emission Standard Urban Rural Highway
[g/km] [g/km] [g/km]

Euro 1 & Euro 2 3.22E-03 1.84E-03 1.90E-03
Euro 3 & Euro 4 1.28E-03 8.36E—-04 1.19E-03

Euro 1 & 6.60E-03 2.96E-03 6.95E-03

A& EEA(2007), Emission Inventory Guidebook

U U.S. EPA 2] Mobile 6.19]| 4= Light Duty Gasoline Vehicle®] PM;y 8=
6 S AAskaL Qlct 2 AFoA= oA AAgE PM viE A=
2 Agstel shgloth S BARR, W IR AEA Axe] Al

3l wE Abeol tigt zAkg o] B5E o2 US. EPACA AAS vi&A TS

fex]

AN
i EeF AbE2 YA (VKT)S v E&A=9] Fo =2 A& a1, PMesy/PMy vi&
18- EMEP/CORINAIR Emission Inventory Guidebook 200794 AJA]gF 1L

jus



Q = VKT x EF/1000000

Q : HjE=F(ton/yr)
VKT  : F3A 2 (km/yr)
EF » B E A 4(g/km)

1000000  : @BHAA S (g —ton)

A& U,S. EPA(1995), AP—42

PAY SO BEEARE DENAFHANN AT ARE o810

(F 4-2) B2 3UQ ;Y S+ 2 & TP

T A= SEH Az FA Y (km/yr)
EN-E! SIS 8,712,276 91,456,246,082
23}a) S, 7,694 63,692,471

23} 3urY 11,455 79,816,722
E23) 3urg 26 115,588

A5 BEAFEH2010), 20109E AHEX} FHAAL AR AT

) ol

S-9] A AT o) o5k o] Eake] PMy B PMss viEeo] Ad] 2rin

W 9T, Majzwuiote] A ofo] mE T oA vl @ eld

A4golt. shA| R U CAPSS 2009 2ol sl o] 2ol A wjZE = PM
]_

WS APgtL QA erowl, Bgsteto] Hsto] we] thAE v g Aol
h & Aol ol&AA Hotel PM WEEsom Ay

EMEP/EEA 2] Emission Inventory Guidebookol|A] A|A]gF HFHE3F 2010 =)



HAE - PMosQl HIED X U 2y 2oy | 87
) 7| st A s s Aol A e HhEI8S Aesir;. Wi EMEP/EEAC]
Emission Inventory Guidebookol| 4] A|A] = HHEL Ahw HE PM BiEA S

olEAte] wi7F T 23871, 4GV EeR FEste] AASHAL A

(F 4-3) OIZRL2| th7I2HE PMio HHE S

v} 7] = Hj & 7]+ £5HQ (km/hr) &4 (g/km)
Conventional 10~110 0.1880
Mopeds Euro 1 10~110 0.0755
{ 50 cm’ Euro 2 10~110 0.0376
Euro 3 10~110 0.0114
Conventional 10~110 0.2000
Euro 1 10~110 0.0800
2-stroke Euro 2 10~110 0.0400
Euro 3 10~110 0.0120
Conventional 10~110 0.0200
\ Euro 1 10~110 0.0200
<250 cm Euro 2 10~110 0.0050
Euro 3 10~110 0.0050
Conventional 10~110 0.0200
, Euro 1 10~110 0.0200
(750em Euro 2 10~110 0.0050
Euro 3 10~110 0.0050
Conventional 10~110 0.0200
, Euro 1 10~110 0.0200
7 750 cm Euro 2 10~110 0.0050
Euro 3 10~110 0.0050

Z}&: EEA(2007), Emission Inventory Guidebook

Ul 7|2l oll A TarE WHES A 4 2EE 1T olgA
o] 71 Bt wiEARE S PMy W& A= =W viEsl87]ee] 069 == Euo
1, 2006~2007H E=+= Euro 2, 2008 %+= Euro 3& 7|92 slal glo] 2t dld k=
A=l 715 Hat HiEAsE 85 AAIStL ATk 44

18) 971 £1(2010), TolgAte] & FHA A} 71 wiEw F4.
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(H 4-4) O|EX}2| HIESHI+

T W& A 4= (g/km)
50cc ©]3} 0.058
50cc oJAF 0.062
100cc ©]AF 0.014
260cc ©]AF 0.014

Am: FY7] €4(2010), Tolgate A FHARAL trle Y wiEE FA.

2 Aol s FEY MiEAlTEY W A A A8H wiE At det
= a7 g s s Ao A ' E HiEAE 4
&2 ALES ol & At SE et wiEAl 1elal d 3
a1, PMbs/PMyy H&H|-&< EMEP/CORINAIR Emission Inventory Guidebook
2007014 AAIRE 12 A&kl o, WiEs A4 o 2

Q = Motorcycle x EF x VKT x 365 x 1000000

Q . &= (ton/yr)

VKT DY A (km/H-Y)

EF : HiEA 9 (g/km)
Motorcycle D OlEA SEY
1000000 D DA S (g —ton)

A& EEA(2007), Emission Inventory Guidebook

BAe] W ol RA B2 FO BEEARE e-LehAEol 4 AT
Y4 W F FAAE e

olr

ARE o gatgom A | FY o8



(B 4-5) M= Hi7|&H O|EX SEi+ ¥ & F
JE 2A| 50 cc o3} 50 cc ©]A | 100 cc 3} | 260 cc =3}
ol &2} S = 1,828,786 40,000 909,825 873,099 45,862
SEEEE
d T
— 19.1 36.4 38.4 53.3
(km/t}-day)

AR e-URAEQOLL, 8), o[8A ASAT B

o) ZHER
F-9) A7l oJshy =
2

2
Seubebs oby) ofol ThSh PM EakS APHStR 9lX) gith 2
2= A

st PM wj&&5=5o2 AAsta US. EPA

A2 Hrol 2 uAte|| o3t PMyy U PMys

o] | Atkal Hilw il glal, ofof whE ] RS vhstal AT

ATolM=

420) A AAZH 2L HESHTE 20119 US. EPA AP-420] 4] A A€

iz
o} R silt FEHEY silt §F A% AHA] eholo] vhme} Hefo] = vwo]
e

HEEOAIN A2 thaa ZTh

192 1A (0.254mm 0]AFe] A
A}

AGA Y] A9 QA=) e 1A
g
$ ZAERe} Heflo]2
g olnt 2 4 919, E2g el el
L 2L AHA) eEla
o A9 12392 A§FHEL)0| Fo
FALO] AR W A9 Wy iR

19) AZAP/NE AL, TAEA] LE= vAHA] &
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EF = K x sL™ x W'% x [1-(P/(4x365))]

K DAR AT ol wE EAA S

sL oY silt (%)

EF & A4 (g/km)
DBk

P 0 0.254mm o]/4e] Z-d4

Z=: U.S. EPA(2011), AP—42

(H 4-6) YXt IZ7(of wE 2EFA(k)

Particle Size Multiplier k

Size range
g/VKT g/VMT 1b/VMT
PMas 0.15 0.25 0.00054
Z+E: U.S. EPA(2011), AP-42
(B 4-7) 29| silt loading %t
A ¥4y
A& 0.061
7371 0.077
Sk 0.103
F=d 9 A9 0.077
Bt 0.0795
A& YA IEA(2007D), MIAFER] B &S AP W A W =2 AEjaE WA AAZE S

(1.



HMAZ - PM2s2|

HEYy =3 o

uct

A% 7] A5(E) A% 7] A(E)
=82t 3% 0.58 - AA 2 5.58
293} BN 1.6 2 I&H A 5.58
S8 =3 1.6 H & 71t 5.58
293 Bk 1.6 k=) ) 0.58
E1A By 1.6 =t 23 1.6
A =3 1.6 =t =3 4.02
S A] Ik 1.6 st Ik 8.1
SR 3% 0.58 At £ 9.36
SR &3 1.6 E42 A 8.42
SR % 5.58 S AAA 2.46
SEA N3 5.58 E5A 71t 2.46
SR S 2.6 RV 23 1.6
H A Ay 2 5.58 RV %3 1.6
2 A 9 H A 5.58
A AHAER(1998), "ER2EZGAARANIA A B At Fokg 2AFAA

u e A 2le) A YA (VDS wjEA4e] goz
AP AlS o3t A
Q = VKT x EF/1000000
Q . Wi & (ton/yr)
VKT : F37 e (km/yr)
EF : W& A 4 (g/km)
1000000 @ TFEAAS(g — ton)
Z}&: U.S. EPA(1995), AP—42
FPA o] A9 2011 wgkH g A Hargh
& ohgat g,
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HlZGERo] A adEaet ge] B o] A4, o] SR 3R A
2] &= 9 FoF 5o Yo PMy U PMys vj&o] Algs] Ackal Hilwy
et @A =W CAPSS 2009 Zh=of oJstd vl =g tiste] PM &
& APgstar QA btk & Aol As BlEAER FEo] uAEA| ek AT
S §18l st CARB(2007)9] W 28 whskth20 CARB(007)olA] AIAIE ]
EAE= RO PMy WiEAE 2 Iby/mile® =20 FeEa Aok Qlct wiZ
o] A vlEAE=R o] Holo vjE A4 T2jal a4 Hg(0.254mm o]/
Fedae] B9 123U Ao Foi ALE oA n AsbAlL ohgt 2k

&

Q = VMTXEFx*[1-(P/365)]

Q : HiEF(ton/yr)
EF &A= (1bs/mile)
VMT D HZAE R O] Zo](km)
P :0.254mm ©JA9] A4

A& CARB(2007), Unpaved Road Dust

(¥ 4-10) H|ZEZ=Z9| HEfH PMyo BHIEHIS
(F4$]: 1bs/mile)

Cite &Country U.S. Forest &Parks BLM &BIA
2.0 2.0 2.0

HEAER o] AU TUATEA A A P o5t

on| thga} 2t

AN 2283 x [[-(A = =2 Z2-8/100)]

ol

20) AP-429} CARB(2001, 2006)9] W E2S& Fsto] wjEA4 & wj&= A2 525 A s

21) 34 18F(2009a), PMes o 7]874 7]



MAF- PM2so| HiEZ =3

s
i)
jul
0
]
fu

n

2
O
Ul

E3E CARBROO7) A = vl =R diste] 1Y B2 =2 S FHohe A
= 10H2 7Hgste wlEdS AbEshe WHES AAskL e, Uil ol
of #HlE EF=E 4] ofe] 1Y T A 02 7Hgste] vilEad<
ALretAeH, PMos/PMyp Bl EH]E-2 0.1232 2]

=
o
ol
S
2
ac)
=
Zg
T
ﬁ
O
X,
>
ofr
o
R

(B 4-11) M2 E238 U c2 TS

A= L2 (km) L2 AE(%) H] 27 e 2 0] (km)
e 8144 .505 100.0 0
A 3020.244 96.9 93.628
o+ 2435.71 98.9 26.793
ol 2476.151 91.1 220,377
TF= 1620.933 99.0 16.209
oA 1899.132 99.7 5.697
Ak 1719.501 96.8 55.024
7] 13389.684 84.8 2035.232
AR 9742.271 72.0 2727.836
=5 6699.223 73.3 1788.693
=4 7844.373 74.9 1968,938
A& 7970.116 72.7 2175.842
A 10267.034 72.5 2823.434
AE 12404.139 73.2 3324.309
A 12725.883 68.7 3983.201
A= 3206.179 83.9 516,195
A 105565.078 21761,408

& KOSIS(2010)

22) 4 7sk(2009a), "PMes W78 7% A4S gt A4

23) MRI, Background Document for Revisions to Fine Fraction Ratios Used for AP-42 Fugitive
Emission Factors, Final Report prepared for the WRAP by Midwest Research Institute, Project
No. 110397, February 1.



AHES $9) w2 e PMe] %9 ) CAPSS 2009014 PM vj&3S
PSR A e 9ol ole] S Stk WEY AYS ol FYe
ATSA2007) A5G ol gatgon], wlEAsE MR A8 o] &3to]

Q = RxAx(1-P)xS

» B &= (ton/yr)

D EHA 9 g e 7Nt R Sk wiEAS
g5

HRIAE Y WA aE

D& Yol RSt WA

P

»n Yo "9 O
o

AR SYerg et ?1(200721), Al v S AP A 9 =2 AR A Az
ks

(# 4-12) AEESE HE W&+

. PMio iH%fﬂ#
(kg/m”/month)
R 0.0072
ZA XA FTEz 0.0247
bz 0.01595
)57 4 4 0.0426
=244 0.0941

A}&: MRI(1997), MRI BACM Project(Midwest Research Institute, Best Available Control Method
Project)

& AFolA = AEFAE 713E 3571 ES 2G5k AaL, WA ALl ot

-

E3
I O] F R A] keFon, PMys/PM HlEH| &2 0.1259-2 #-8-3}9] PMys H

24) =373k (2009a), PMzs tf7]84 7] A4S fgh A+
25) MRI, Background Document for Revisions to Fine Fraction Ratios Used for AP-42 Fugitive
Emission Factors, Final Report prepared for the WRAP by Midwest Research Institute, Project

No. 110397, February 1.
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ol

e A4S
MIR(997)9] AMEHE] of5k PMy WA= ALTAPE (G55, 355
G, BFAAN, ERAE AAGE gov, S A% §EE AT Ane

A7) FAALT B FANAR tieo] FEsta Qleh

i

(& 4-13) 2010 XN= 8z i3 HY
(5F¢]: 1000 m?)

S| F7AAA v 2 A A4
7% AAE T4 WS 9 AL 71k
E Y 24,416 20,434 14,922 8,336 14,374

AR ZTESGRE(2011), AZEA AL,

Hp) EoghE

51945 o] nAtAo| A tha) PM )&% AES 918) CARBQ00DS}
WRAP(Western Regional Air Partnership) AA82E 0| &3} t}. CARB(2007)9]|
ot T2 WE = HAFAA = A ARG 2ot A= FFEstaL 9l
H, & AtolMs A ARl Al EAERE HAEHR| S - = i HARE aesho]
CARB00T)o] AIA15] WhEA1% Wheat all() 5ADS 48] PMo &S A4}
Som, SEhAlol] WAIE HAIRIAl] 29 )3, ve 4w R84, A S84
= A, 71, AEERE, ZIERbEE Al WA CARB(2007)9F
WRAP(Western Regional Air Partnership)of|A] AAJE vl&4ES &85t PMyg
&S ALt PMas/PMiy B &8]&-2 015065 283513t}

Q = EF x Acres

26) MRI, Background Document for Revisions to Fine Fraction Ratios Used for AP-42 Fugitive
Emission Factors, Final Report prepared for the WRAP by Midwest Research Institute, Project
No. 110397, February 1.
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Q . BE%F(ton/yr)
EF  : v|&4|5(kg/m?)
Acres  ZZA WA (m”)

A& CARB(2007), Agricultural Harvest Operation

(H 4-14) SHES BX| a2l Al PMyo HIEAIS

Hj &A= lbs/acre g/m”

wheat all 3.7 0.41

Z}&: CARB(2007), Agricultural Land Preparation

(E 4-15) 2010 XM= @ X

(F$]: ha)
T s
uk w2 731,161
AR FHPARER(2011), HEHPARESAIARE,
(H 4-16) sHES = Al MEE HiEAS
= A 213
e WEAs He 2 A A
(Ibs/acre) &9 (ha)
o Rice 1.68" 892074
o = Barley &Wheat 5.8" 51081
= Miscellaneous Grains 2,82) 24644
== Pulses 2.8 83129
A Potatoes 1.7Y 41915
p & Vegetables 0.08" 206148
=98 Specialty Crops 2.87 85891
T} 2= Orchards 0.085" 156247
7 et A Other Tree Crops 2.8% 51994
A ZHE Greenhouse Crops oY 91487
7| EFRHE Other 2.8” 135208

A} 1) Western Regional Air Partnership, Fugitive Dust handbook
2) CARB(2007), Agricultural land Preparation
3) FHPAMER(2011), FHPAAEFEAAR
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Ap) v 7]

UtiA g 24 AEE 5ol gl RS ulshs, Utix]e] Z$- duroz
A2 T T )R] kot uigt G2 Q] o U] B JE S 22
A7gol7t 7] o8 WEE g7] F PM &g Eoledl 7ot AoR
deiA ok 2 Ao AE Ui 9 vAMIA] wiEgS AP Y8 4
<78 AP-42 ¥ MVS 2§ 0]-8-3 WRAP RMC WS &St =d
of Aget WS Aetet S-S IAQ007) ARl FL-UrE BAS A4S
ARgatE o, PMys W& 45 flal PMos/PMiy &4 0155 AAIG

MIR(2006) At&2E ©o]-8-3}3itt

Q = RxAx(1-P)xSx[1-(P»/365)]

Q . &= (ton/yr)
R 9wz 9 gojatsns suo s 3= w44
A I EFE
P AAE Y A EE
S HiEe] AAstE WA
P, : 0.254mm oA} 74
Az S HEAAA(2007a), MAEA] wiEF AU N 9 m2A R A AAzE

S AL,

AEe AR A A= UdiAle ASE789 UdiAl, Aot 3 $= migEA],
P =2 Ao} sl 257 50l e, ojFoA & EHol ti7|ol kE s

I, 14 13] o] XA meo] 9l gt SEATS AAste] A&srH=EY
%
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R pEste] Zzbe] wjEASE Agstal glon, 7k £ 1do) wiEEE

PMps9] &A= vt 2

(E 4-19) £3Y PM.s HIEAIS
(): kg/yr—ute])

T e Ae | ¢ | AR | 84 | ugE | BE | AE
=
A2 0.23 0.23 0.16 0.002 0.007 0.07 0.07 0.029
T

227 1 o9} 89 Q00| golid FE FAL] wEZAS L
AHA|: cage FEH| A1 wjEAS: A8
A= -2 278 mvt
HSE A= BE2S A9 A AR
A= HS=9] S slurry H&

Z}&: EMEP/EEA(2009), Emission Inventory Guidebook

WET A0 A FEE AT EASY FOoB AEEIR 4
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Q = EF x NB
Q : H&F(ton/yr)
EF i E A g (kg/yr—ute])
NB N AT N )

A= EMEP/EEA(2009), Emission Inventory Guidebook

(# 4-20) ¥ 7128 ME5Fs

(£g): e
T8 3o Az %9 AR
A AT 2,818,000 404,000 123,000 63,199,000
T8 27 H & E 2E AE
At AT 69,387,000 5,129,000 950,000 2,772,000
Az BAR@01), 20129 13 19 71F) HEFFRA Ak,
A =Mzt H7lE
edazbolgt QIfIF e H7E e AAAES ANEE St &7 22
St AR AT 5= glom, Y7 A2 A APAHS HE =
T e o WA A7, 28718 H3e o DSk vieAe} w4t
Ae A=l F o2, 7H=g, HolSAl 5o Ui 23 E0] e AR
A A Qe ERF EHAZFO R Qs WA E= t7|ededlS AAEE AXA
3L AR 7] Fo 2] gl di7lede:do] digt vl AR A
o] il A o] & A= A=A W EH= v Aotk (R= 72

748te], 2008). vl=r AeEY ol ] PMys HlE&F= AHEH 7]
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104 | ZO[MIRI(PM,)0] 2SS BoH o Balay A7(1)

Qlth.28)

2 ATl e wdaZ WiET AEE 98l vl= EPAY S =3t
ol A8 = e AT mALz] ot wiEY A 9 712 S
AIATRE AN A2 b2 S o] 8ot WiEda Atetalod, W& 7
ARA] Fa gt wj &A= US. EPA EIIP, Volum I, 2001 #i13}o] wj&ake
AP sl

Q v &% (ton/yr)
113 H7&= .
%flg%w : 1.02(kg/day—"4)
Hlj & A 2= : 34,8(1bs/ton)
=0l o] 19 :8,117,322(9)
AR a) TR (2009) A=e7|E 4 9 A2Edsy
b) U.S. EPA(2001), EIIP, Volum I
c) E74F(2009), A=w7lE WA 2 AE

5Tl AT B 1919 7] Sl WEHT

w7 HrlE F e 278 Hle2 50 = 7P

28) SCAQMD(2007), 2007 Air Quality Management Plan
29) AMEARNEATAQLD), "HEA] s vAHA] 2 AuAde] AEA 9 29d ghEy =i
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Q = EF x Acres x Fule Loading

Q : Hi & (ton/yr)
Acres D AR WA
Fuel Loading D AEAG a7

A& CARB(2006), Areawide Emissions Inventory
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(HE 4-26) PMys2| ARFH A2 209 0I5t HIEESE % HIEH
&Y &7 &Y ARF v &% (ton/yr)
71el dodd o}-gZo] 1545,00

HARY 4 FAEAA 71E 1217.19

HEZZolxodY 2] A=} 1209.97
ofYA4te] A4 TIUHAAE 1,2,3F(HEH) 1188.25

A4 AZAZD SZZ2 (A2 AL 895.73
TRolTedY RV 4% 887.91

H] A ] HFEAAA 865,76

AAHEA F7135H A& ARy Fexgat 804.80

BAEA AEADTY 2453 752.42
ERolFedd Ol FAHAER) 743.55

oA A4ke I TZHEAAIA 1,2,3F(EAH) 619.97

Az AL A13] AYA 618.64
HEZ2o| 209y 7)1 3} 570.34
ERolzedd &2 R 549,60

H| AR A =g 498 51

Az A4 A A 1,2,3F(HLH) 493,25
T2olEodY 252} A 47831

H]’&_P‘?jll 7(:)]3]— 449 .66

HANY A4 . FA4 FARIAIA 7TE 418.70

AAHEA ARG A7 =2 388.58
Z2olEodY A=Y 383.09

HERo| 5o de 727 365.15

A4 AZAZY Z¢-IS 2B(FE 9 &3] 340.32
TEolxod I}EA 55 327.87
TZolEodY Al H A 29281
7ef HeEd A wtstA) 269,30

BAEA F7131 A& A XS Carbon black AJA 264.72

HE2o]E ooy =g 260.99
A4ty I T AAL A EE 248.27
ERolzedd =T 53 223.88

HARY A4 A4 9 F37| A4 _7TE 209,02

HEZo|E0HY Zor 166.93
TRolzTedy Z2IYEYAXNETY 165.79

AzxY A4 ZHFEAE AXQCA 4L 7 A9 161,84
T2olEodd NS 141,98

H] A ] FAAA 136.30

A4 71t AxY 2 &HEAATA) 123.35

HEZo|ZodY HZIOgEHZT 121,53
ofyA4te] A4 ARAANE 3= 115,94

H 7| E4 A7 E(EH " AL 111.73
T2olEodY A B 2 110,08

H 7| EA AH 7| & 109,93
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AzY A4 S AEE AxY 99.88
HERol 5o HY A 91.29
HERol 5o dY rdhind 91.16
ofYA4te] A4 AR AAA 1,2,35(EHLH) 85.80
A4 AFAEAY ARAES 82.06
A4 71et AZH_ A3 (HEAATA) 80.63
ERolFedd S5 7| E 74.51
Az A4 AAEE, 94, =F 9 343 AxY 64.57
AzxY A4 71ef 71A 9 Ay Az 64.14
205 e gy A/ 57.88
AzY A4 AFAZFAZAEAL S A< 56.92
HERo| oY 71571 56.61
AzY A4 Asx 4 EFAY AxY 56.20
A A 15 AE AxY QAR AL 53.95
AzxY A4 IR 9 Zaag AFE ARG 50.28
AzxY A4 7 9 7EAIE AR 50.00
oA A4ke A4 A GHIAIA 1,2,3F(EL) 49.06
7|l Hedd AHE 47,93
AZXY A4 718t A771A 2 A7 HEAA] Az 47.56
HERol 5o HY FHiel 46.36
AzxY A4 dE ANEE 45.37
AzxY A4 AHE AJAE 40.63
HERol 5o del AE7] 39.07
HERo| oY A 38.60
HERo| oY e 37.59
Az A4 o=, A, Fs717] E AA AxY 35.51
HZZo|Z 939 2 3411
HERol 5o de o7 33.01
HARY A4 FASAA 1,2,3F(EL) 32.14
ERolzedd ST 55 32.06
ERolzedd A 29.99
HEZo|E0 a9 257 27.59
A4 AEAZTY ALAR 23.04
AzxY A4 Hx, Fol W FolHFE AXY 22.70
Az Ax A DA 22 22.26
A4 FI15 A& AR 84 A 22.04
AzY A4 71et 534 AxY 20.85
AT A A, 82 Az s A 20.01
AzxY A4 e AE A4 18.97
AzxY A4 ofATE ZFZE A4 15,05
AzY A4 BAYE 9 HIAE AxY 14.84
A A R i o e A S R e B 13.94
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x4k AL 7 EE 12,75
AzxY A4 S| FH FEZ 11,51
AzxY A4 54 4 YRAE AZYOH AL 11.25
AzxY Ai 4, 2 9 7IEWA 5A4¢ 11.20
A4 FI15AIE AR AR Y& A4 10.83
x4k A TEAAAL Yz 10,75
ER2o|E0dY ) 10.18
Az A4 T4 8.50
AzxY Ai 221 gFulE A 8.35
HARY A4 A 2 F371EAA 1,2,3F(ELE) 7.82
A4 A, 8x Az AR, BZFH 7.43
CRojzedd 82 THHD) 7.19
CRo|zedd 82 2P (FHH) 6.95
AzxY A4 Fas, AFFAE 9 AR AxY 6.80
AzxY A4 AFE 9 AEE7]7] AxY 4.94
ERo|E0dY ESTPN 4.51
AzY A4 7HE 71 9 A Ay 4.35
AzY A4 71et vl F4 1%} A4k 4.28
AzY A4 HeE 9 gd A 3.41
CRo|zedd 82 g (F) 2.51
ofyA4te] A4 AZHPEAIE WAz 2.34
AzxY Ah AR AAHAZFTA) 2,04
AzY A4 7|el v F&53E AEAZRA 1.86
Az A GHjA= Y 1.68
AzY A4 e G 1,51
HARY A4 FAGAA 1A X 0.88
ofYA4te] A4 AGdPAAE 7HAER 0.70
AzxY Ah A AE 3% AR 0.55
AzY A4 71ef vdFE 23 AB4E 0.35
HARY A4 A . FALFANAAIAL 1,2,3F(E L) 0.28
AzY A4 22} 2] AYAE 0.10
AzxY A4 12} & A4k 0.05
Az An 22 (AHFEARD 0.01
HIARY A4 Ad 9 FE7EAAE 1A 0.00
A4 F715AIE AR QAR E Y& A4 0.00
AZXY A4 T2 AHZEAY) 0.00
A 71EF AZY AHEERAATH) 0.00

2|Mx 2= | 115



116 | ZOIMTXI(PMes)Q HZEE Hot o Ha|®™ H7(])

SEX

o
e Hued =HAZHHTIS)

5%

(a8 4-8) PM.s2| AREHY HIEH|E

Ct. HiSE A Zotol| gt &

2 AFelA PMys HiE® AHS f18 wl= @7F SO0 o719
PMos/PMip 285 ARSI, E7F = Azl BAIE viE S53 CAPSS
20099] PMy HiE9 =50] LA|stA] e 4571 Atk ELAE wfjEHofl thsiiA
S F A=A AAIE PMos/PMy 28 095 42O R 85t &g
Aot ol= Qsto] AP Ao a7t Ay Ao g AZtET viET e
Zpol 5 Zelstr] el ol “Eeld viEA A"} “w|glE WiEA AR Lo
=% HwE AAISETE o7 A “ghjlE viE A ol PMas/PMyy &&0] A|A|

2

H uiEYs ot “mighelE wiEAl " B0l AAHA] gol YAz 095
Ag3 viEsde Eedth

PMss v &= #}o]

i

Ao EE B2 o] dYoA o T6ton, AAE 570l A



ind

MaZ- PMasOl HHEZ £ Y BelHM 2w | 117

oF 450ton, A=A A F 65615tonS Vet A2 A FRolA 7 2
Zpo|7t U= 21 ghelskaleh. El/wl gl wiEAd o] PMys viEwF WSS A
B sholE w214 9] PVhs #i&2S oF 110.3%ton/yr& ¢F 63%9] H|-&-2 e
o, wjehl e viEA o] PMys HijE-2 oF 66 14lton/yrz of 37%69] Hl &S
Uet gleh wighelel wiEAIE o] e PMys &% A8 9 HiES5E A4 A
et BRAAE 2RgiTha B S Qlok ey o] 2Rt B o sl

AR Aot o Aot ZidE Aeoln =l PMes wi&% A==

(O 4-9) D|&tQl HiEAIHS| PM2s HHEE HIW

35) HAI% PMso] mlEelel & o] s o urk 2 A7vh olRoi Aok & Alolch



o
21l

oK

F

=Y

¥

aRIE

7

O] M| HX|(PM25) 2l

=

118 |

TR 22 °Nd |y iz 6°0 uohoeld ®Nd/*Nd l==ZHR 1o

ol

lo (0l-¥ BL)

SL60T'TT 99'172 £'896'9 £8'EEE'T SbLps's £0'988'T 05'TS8'TT 69'LETLT weee'ey  YBREEl Ry
SL'60T'TT 99'1Z¢ 6£'€85'7L £8'€EE'T 92'L67'9 £0'988'T 69'L76'TT 69°LET'LT TT8ER'TY TR N "
Ty =) TR AT T AT 00N TR AED B BROTS BEETH
vl ln [k E Il TR RTk |TRBNkAl| RENR T Bivln e BRI20TT | BBSHAl
o=

0000007
0000002
00'000°0¢ =
=
L
’ o
00°000°0Y =
S
<
0000008 =
0000009
00'000'0L
0000008



A% PMesol HHER FF ¥ Z2®Y 22 | 119

3. 7I1& HHEE Xt=ete| Hlw

r+

ri
2

T+= Bl AMEA AHEE PMio, PMas w51 7|2 W d4-dit=
FA Bl ARRE 7] 25 (of A CAPSS WA, S5k) 59 Afol7} 27
o] WS T vjushr|ole FelrF wEnhal Aty T1eE|she] &
Ao A= 712 2 AFAute] HUsH CAPSS 2009 € E5= A7 S AMEFHe
HAL He] AtolE HESIICH

A AR (FHAH, 2010) @ sHA oA HrE 2FE(
A AtAael & A5-AY 7k 2 AtolE yERd #
AR A5 79 71EA o7 CAPSS 2005 A=36)5 o]
o, sHA A WEE A7 AS ALfF 584, ol LEH] 559

~
ox
T

}

1

O:

i

E=)
Sl
ﬂ.l& >{t‘j

24 PMas vil&5 AH4

M A A

O

@

=
ofl

S

op

36) CAPSS X29] ¢ HiEE= 271, WEA4 44 59 Z9o] ud ool 1 9J7] o]
A= Wizl Aol7t 2 tEhta k.
37) $A4E B Awel sl A wiE ARs B ¥E A T

l‘.ﬁ:.

oV

o}d

Hrolg B8 Yglch



120 | Z0|MHEX|(PM25)Q HZHE Bt

p
i)
jul

X xH
S

A1)

(F 4-27) ATY PM HIEY AZYA

2012 KEI, A7+AT

2010 B4 H, HEAR

J.KOSAE
(2012, NIER)

712 W&
A e

* CAPSS 2009¥ %=
AE vEos
PM2 5/PMio

* (7]8) CAPSS
2005U % 2R
HFEF O 2 PM; 5/PMio
Fraction?]-&

($=4) CAPSS

* (718) AR X
Al X A
is

PMj3 5/PMio
Fraction

FractionZ]-&
e 20099 % ZRE
HFEFO 2 PM; 5/PMio
Fraction?]-&
e

7] 78 B0l A
AAEE v &

PMs 5/PMyo Fraction
g

(718) wj&A14-
s dgdo=
PMz 5/PM;o Fraction
0.9 A&

+ (7]®) U.S EPA
Speciate 4.2

e 41 4]

20128 % 7|
HAWAL U 'S EPA
AP-42, EMEP/EEA

(71&) 20099 = 7]&
Z| AWM AL U.S, EPA
AP—-42, EMEP/EEA
CORINAIR

* (7]&) Cal. EAP ARB,

RO eV CORINAIR . {7]:‘5) 2009%3_5 7% EMEP/EEA
SEw 2w AN AL 2 CORINAIR(2006)
e 20129 % 7] A7 o]& SODAC, CleanSYS
HAWH| BEE
A5 ol - (34) 20129 % 7]E
AW} i
A ol&
e S8 olE
LEHo], 317]Fto],
LHa2Z4HNE, 54
2715 TJXH%), %ﬁﬂh olg-o], (718 AT 8l
Wame | SEGR EIER . 01D 3%

HEFER, AN
FANA, 12AL ),
A, 2, UA,
A

pul

Ay

C (5 HE




AT PMosol HHER FX o Z2HM 229 | 121

7t & PMzs HiEE HlW

KEI 9123} PMos Wi&S-2 976536 ton/yr, 54 E AR AF29] PMys vl &
2 oF 177,939 ton/yr, 5+ A A& 9] PMys Bl &3-S <F 139,025 ton/yr o2
ueRstth KEL A2 39t 248 g7 A7) A9 wiEsd Aole of 1,403
ton/yr Aol Eatete Ags] vlsgt vk, A H shA Ap7e] Z9- KEI A4
7} oF 37511 ton o4+ AA HjESH= Ao ® Ve vw A zpo)z} Aok gy
Flofl A Am RN FujEFo] vlsittal siA AEFE WiETE AR

2 opUth &, ARFHREE 2 ApAdzte} SR ARt At 2folE Hol=
&0l Q&S Eelstglet Bt iEdes 24 de 227E Ew

ARt §4317] ol

i3

200,000.00

150,000.00

100,000.00

Hj = 2t (ton fyr)

50,000.00

A

" 2012 KEl, @A D} 176,535.52

" Mod._2010EH74 = 177,938.84
5 Mod._J.KOSAE 139,024.89

(gl 4-11) £H™HE = PM2s HiESZF H|

Lf. HEFE PMxs HIESE H|W

2 AFA o] o3 1P HE PMes B 2785 A=A AARE Wi 2ol
B Aro A AE3E FUsh glo]E(CAPSS 2009, 25 =)E 48 3 A4 E PMos



S~

WS o R AT wE wE Ho] W Uole Awmgkon] <1y 4-12>

il

o oA, HjAFH Ao &8= T2 H|AHEEAN Q] -2 PMys Emission Factor
= Apgsiy] 98l 20119o] <~ US. EPA AP-422 311510] PMos
v =3F A5k 2™, PMys Emission Factor AHY A] 739 da=of w}2

HAS st eEg PMys Hil&d AbolE e

- 7]et HedYde Azt o 5865tonC 2 E AFAurt o Be vESES
et Slem, PVes vWiE A5 B PMVs BiE AP 4] 18] i &g A
Al AEEE 7H ol OBl PMys wiEF 2bolE UEHd

e, =HaZt F H7IE A 109 187 A7) E TAg 2
e aziulgo] RN AAIG 7H T} o
ol Hoh ZAlE] 71EsHS

i

=
o= lEglen,

- oA A AxF oF 1451 tono & & A2} H A2 wiEdS
Uetlom, o= PMys HiEE 4HES S8 7]EHo= o] &3t
PMs5/PMiy Fraction®] z}o]el Ao =z o=

], & A9 $ SCAQMDoA A AIGH wiEdd 2t7] o&
PM25/PMi Fractiong AHE-3F1 0m, 3+ 5 BfE 9] 79
AaFiLo] diste] AE2 0= PMes/PMy Fraction 095 2
glolg| & AME3tE e PMys &SR] Xpo|7F Uehd

>}L
Ji‘ﬂ
r O
)



| 123

il
ok
RO
K

a

K

PM252| Y

x4z

lolx

of

22l S°Nd BREE o=y &1

¥ Btttk & Cl-v BRT)

£0'Lae's:

er'iL-

60T

BETT9

69'L06

60598

_K-

[2keElcln

¥ Bivlrhlo

SRR VEETT

EEEVEES

Romfale

000008

00'000'-

00000t

00000

000007

00000'

00'000's

001000'

(A/uon)2 Z R



g
‘Q,
B
L
H
i
(i
N
o,
5=
to
o2
e
fu
¥
re
-
E
o
Iz
=]

shi] Relt upat o
= qestel, S04 WEH PMps MEB 0] £ A7AT PMbs ME5S
WSS Fbste] ATATE PMs EFS Armngron] <19 4-13>0]

- AH A AR 9 T MEH oF 139025 ton &2 YEF O, A9
3919 e EES AHEY 7|et Ho g oF 42942ton0 2 71
&S YRR, th3 o & A2 AaolA] oF 41,588 ton, H]AHH 2|9
A 9F 21110 ton O & wiEeFo] = Aoz ek

- KEI d7279] 49 % ij&de of 17656no2 443 8 d7awn
sk of 37511 ton o]4 Bl WEEE Ao tehton] 49 39]9] iz
BE2 AT HE AZGALA o 2538 ton0 2, 7]t Wo AU A of
42938 tom .2, H|AFHZ| oA ¢F 21,101 tonCS. &2 LEFS

- 2 A7Anet S A ARro) MEF HolS ekl Fa R A%
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1go] R On o HE AR % g8 ARE F& o]
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© T oI A= O] G H Al

1
Wolof jul, o]a olio] A%Hel A W BuO|FE AXA

- ARy BF

+ 7hRY] 3 FES Akste] ol B oA 0] WEES Al Yl
7

« A, A7 FFAHRefiners) S 00430 Bt A& B THL

120 ppm e &2 Yr3=ofof &ta1, 2006 FE+= 80 ppm & Wr3=ojof 3

ook

3) AaAlsHE e

A48 Aol & el 78 SO = 71419 A9 7HQ1AdEHENYCRR
Part 210), AF52HENYCRR Part 217, 6NYCRR Part 218) S-2] AJo] tfj S A A5}
I 9031, AR oA 19kW o) 4fo] 4918 o Hskllzl(Large Industrial
Spark-Ignition Engines)¥} #A-& A=z} tAAR vZ==Z oAz, NOx
MACT, CAIR 278 =5 A§3l1 ek E3k AlFA| A tsjrz dxo]
TS ok Ql=dl, UebARl 23 ol Qo= AJHE F43t 2] A4k Al dfgh
#7128 AAIEFIL QITHENYCRR Part 212, 6NYCRR Subpart 220-1, 6NYCRR
Subpart 220-2, 6NYCRR Part 227, 6NYCRR Part 231). Ao} thd A5zl W&
< oS Zrk
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Y EA QAR AL, 200360 el Aukg Ao et vz
T TRIYS ASIEon, of FAE PM, NOx 181 gejego

- AEA wlE A
¢ 20029 109 20952 A= A=tl, AH52He] NOx, PM, &b g8l
dibeteta o] wiES AlRtsta FAF 9 [fAE AR
TNl &8t AsAs 54 71 wlE7]1ES WEsholok shar 1996
A 2L AL B olof She A Wotofgt
o 85001bs o)) Ty ApaAbe]| gt T3 FAlof g W&
nem, o] A= Al H B 5& ESHA| e ARs Akl ddE
H 2AFEAF7E 5 ol = AolA] ke W AAE Q= Ae 5185HA
e I3 F8 F(M) ER3 E tg /A Z=HHDDVs; heavy duty
diesel vehicles)& & HALS SH=S 4 (F WA, T8 D 1A

il g= PARCIASEPA) SRPAE - MDA [Y))

o5 K
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- A WEH§7E
+ CAAQ] Section 1770143 Az EL o} 20H)2} S A5 AFE2} wj2
5871Ee AHsto] Slstden, &% AsAHlight-duty vehicle)of
gt &S 87IEE 2H3 A=
* AFAEA A= 2] B2 wjE5]-8 7] (Low-Emission Vehicle,
Ultra-Low-Emission  vehicle, Super-Ultra-Low-Emission = Vehicle,
Zero-Emission Vehicle 5) % 8118 2838155 slo] A5} A% 7ol
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68242)
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v =& 2152} ATV(AI Terrain Vehicle), A% ¥yl ol e} ] #]
|O 7 &7 Auhg AdX & 23 AT e 2FE X =
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AsAE AR A AR 7

=
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Sk E!

* EPA9] 252 t A A= (motor vehicle diesel fue)ol] 3t A& tA
AR A" R ARES shfe] A~go® A5gh

o Aol el = AFe A U AR 2000 % o] AAkE = 9l 8500
et GVWR Ht} £ a5 1&e 2 £3) o) gl 2 (Heavy-duty
highway engines)E°l| 3] 2L Wj&Es]|&7ES 4§

PM &A1 $I8ll 7122 NOx 9 vlwetA] gsl=axof tisl 2H2t
0.2 g/bhp-hr, 0.14 g/bhp-hr& A|AJsaL ¢l om, 2007d L 2010 Ate]o
YA Aof tfsto] AlgH
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(E 4-28) siY 2f|ME C|™ AR HEI|E

Ol

ol am HC+NOx PM .
o (g/KW—hr) (g/kW—h) Sk
disp® < 0.9 7.5 0.40 2007
0.9 < disp (1.2 7.2 0.30 2006
1.2 < disp ( 2.5 7.2 0.20 2006
disp = 2.5 7.2 0.20 2009

! * engine displacement

A& http://www. dec.ny.gov/
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(® 4-29) HIEZ C|H Xl HHE 7|&

A w9 A (Tier) AnR=I R NMHC+NOx* PM*
kW < 8 Tier 1 2000 10.5 (7.8) 1.0 (0.75)
(hp<11) Tier 2 2005 7.5 (5.6) 0.80 (0.60)
8 < kW (19 Tier 1 2000 9.5 (7.1) 0.80 (0.60)
(11¢hp(25) Tier 2 2005 7.5 (5.6) 0.80 (0.60)
19 < kW ( 37 Tier 1 1999 9.5 (7.1) 0.80 (0.60)
(25=<hp<50) Tier 2 2004 7.5 (5.6) 0.60 (0.45)
37 < kW (75 Tier 2 2004 7.5 (5.6) 0.40 (0,30)
(50=<hp<100) Tier 3 2008 4.7 (3.5) -
75 < kW { 130 Tier 2 2003 6.6 (4.9) 0,30 (0,22)
(100<hp<175) Tier 3 2007 4.0 (3.0) -
130 < kW < 225 Tier 2 2003 6.6 (4.9) 0.20 (0.15)
(175<hp<300) Tier 3 2006 4.0 (3.0) -
225 < kW < 450 Tier 2 2001 6.4 (4.8) 0.20 (0.15)
(300=<hp<{600) Tier 3 2006 4.0 (3.0) -
450 < kW < 560 Tier 2 2002 6.4 (4.8) 0,20 (0.15)
(600<hp=<750) Tier 3 2006 4.0 (3.0) -
kW > 560 (hp > 750) Tier 2 2006 6.4 (4.8) 0,20 (0.15)

ZF: * g/kW—hr (g/hp—hr)
A& http://www. dec.ny.gov/

- NOx MACT
* MACT®} &l NOx #j&o] gt =8 4] tid2 a4 gl

AR daAld 54

- NOx HjZA|H 9 58+ ALY
=4 oA A=A Aol o8] A, %, Y E= 7IE A
SollA &%= NOx 2 VOC Hj&EA]4-2 RACT(Reasonably Available
Control Technology)& #-&

« 23%] 7THEE e mEA YRR AasteE wilEAE S5 A JHA
A HjEEo] 25% o, Al 949l A 10029 45 e

« 287 7HeE B wEAl] A8 e FEA fr1skkE wEAld
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Z A7 BAA wjEege] BE ol4 A 92| A9 H0EQ
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W7kaE 20N 71 98Fe 20X sheEsh maay

- 1o @7EL gl

23 2(Glass melting furnaces)2] EAA W
o] NOx7} Ay
& FUDANA = dA 2 Az digh EQ vi&E7|&

A= LA 222 ¥ 3](Ozone Transport Commission) 7} A|A|SE 7|

S 7}A| a1

= AEY 2L AR NOx HiE7&s A&t w8 F

(9] 5 BN oF 5% HEO| NOx a47t e

I3 (Nitrogen Oxides Emissions Budget and

Allowance Program)®] #|z]of] wte} 43 o] HA7EA B S Hdele
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1) @7k FON) 71889 ti71d S A=t

S M) g7 -8 sk=2] 2007 7138 ] A& (South Coast Air Quality
Management Plan)oll A= & 5+ W tf7|2H4 7] @A E0] vv|et L 9=4
QI PM2sf @29 718771 94 A3 A AE 9 il =siale
PM:59] 79 20154, LEBAZF 7159 79 20249 tj7134 7]+ 24S $igh

2R2 Ayt AP F) Urk
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<~]1:L%> PM2.5/PM10 Fraction

PM2 5 PMlo PM2 5
SCC MAIN - . -
SCC SUBCATEGORY Fraction of | Fraction of | Fraction of
CATEGORY
Total PM Total PM PMio
ASBESTOS
0.500 0.500 1,000
REMOVAL
ASPHALT FUGITIVE EMISSIONS 0.925 0.960 0.964
PAVING /
ROOFING MANUFACTURING 0.945 0.980 0.964
AGRICULTURE/FIELD
CROPS, WEED 0.938 0.984 0.954
ABATEMENT
FOREST MANAGEMENT,
TIMBER AND BRUSH 0.854 0.961 0.889
BURNING FIRE
ORCHARD PRUNINGS 0.925 0.981 0.943
RANGE MANAGEMENT,
0.932 0.983 0.948
WASTE BURNING
UNPLANNED
0.914 0.980 0.933
STRUCTURAL FIRES
CEMENT
0.620 0.920 0.674
MANUFACTURING
FERTILIZER-UREA 0.950 0.960 0.990
CHEMICAL ORGANIC AND
MANUFACTURING 0.890 0.900 0.989
INORGANIC CHEMICALS
COATINGS, SOLVENT BASED 0.925 0.960 0.964
SOLVENTS, INKS WATER-BASED
AND DYES COATING 0.620 0.680 0.912
CONSUMER
0.925 0.960 0.964
PRODUCTS
BAKING,
COOKING CHARBROILING, DEEP 0.420 0.700 0.600
FAT FRYING
COOLING TOWER 0.420 0.700 0.600




184 | ZO|MEX|(PM2s)Q T SH

o
o
N

@
o]
o
o
2
re
b

PMa s PM;o PMa 5
SCC MAIN . . .
SCC SUBCATEGORY Fraction of | Fraction of | Fraction of
CATEGORY
Total PM Total PM PMio
DRY CLEANING 0.925 0.960 0.964
HEXAVALENT CHROME, 1000 1000 1000
ELECT;ESPLATI CADMIUM . . .
ZINC AND COPPER 0,925 0,960 0,964
COAL, COKE, LIGNITE 0.150 0.400 0.375
GASEOUS
FUEL-EXCEPT
PETROLEUM AND 1,000 1,000 1,000
INDUSTRIAL PROCESS
HEATERS
GASEOUS
FUEL-PETROLEUM AND
0,930 0,950 0,979
EXTERNAL INDUSTRIAL PROCESS
COMBUSTION HEATER ONLY
LIQUID FUEL-EXCEPT
0,967 0,976 0,991
RESIDUAL OIL
RESIDUAL OIL-EXCEPT
0.760 0.870 0.874
UTILITY BOILERS
RESIDUAL OIL-UTILITY
0,953 0,970 0.982
BOILERS ONLY
STEEL FURNACE 0.930 0.980 0.949
WOOD/BARK WASTE 0.927 0,997 0.930
ABRASIVE BLASTING 0.790 0.860 0.919
FABRICATED ARC WELDING, OXY
METALS FUEL, COPPER, ZINC, 0.925 0.960 0.964
BATH
COFFEE ROASTING 0.610 0.620 0.984
FERMENTATION,
RENDERING, FISH AND 0.420 0.700 0.600
FOOD AND NUT PROCESSING
AGRICULTURE
GRAIN ELEVATORS 0.010 0.290 0.034
GRAIN MILLING, DRYING 0.400 0.540 0.741
LIVESTOCK WASTE 0.420 0.700 0.600
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PM2_5 PMm PMZ_S
SCC MAIN . . .
SCC SUBCATEGORY Fraction of | Fraction of | Fraction of
CATEGORY
Total PM | Total PM PMo
AGRICULTURAL
0.101 0.454 0.222
TILLING DUST
CONSTRUCTION AND
0.102 0.489 0.208
DEMOLITION
FUGITIVE DUST LANDFILL DUST 0.102 0.489 0.9208
LIVESTOCK DUST 0.055 0.482 0.114
PAVED ROAD DUST 0.077 0.457 0.169
UNPAVED ROAD DUST 0.126 0.594 0.212
LIQUID FUEL
STORAGE/HANDLING,
0.925 0.960 0.964
LOADING, UNLOADING
DISPENSING
NATURAL GAS
PRODUCTION, CRUDE
FUGITIVE : 0.555 0.610 0.910
EMISSIONS — OIL PRODUCTION,
ORGANIC AND PETROLEUM REFINING
INORGANIC ORGANIC AND
0.925 0.960 0.964
INORGANIC CHEMCALS
PROCESSING 0.925 0.960 0.964
WELL CELLEARS,
PUMPS, VALVES, 0.925 0.960 0.964
FLAGES, SEALS
HEALTH CARE,
STERILIZATION 0.420 0.700 0.600
LABS
INCINERATOR GASEOUS FUEL 1,000 1.000 1,000
AFTERBURNER, LIQUID FUEL 0.967 0.976 0.991
FLARES SOLID FUEL 0.200 0.300 0.667
DISTILLATE AND
DIESEL-ELECTRIC 0.937 0.960 0.976
INTERNAL GENERATION
COMBUSTION DISTILLATE AND
DIESEL-EXCEPT 0.967 0.976 0.991

ELECTRIC GENERATION
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PMa s PM;o PMa 5
SCC MAIN . . .
SCC SUBCATEGORY Fraction of | Fraction of | Fraction of
CATEGORY
Total PM Total PM PMio
GASEOUS FUEL 0.992 0.994 0,998
INTERNAL GASOLINE 0.992 0.994 0.998
COMBUSTION JET FUEL 0.967 0.976 0.991
SOLID PROPELLANT 0.927 0,997 0,930
BRICK, CEMENT,
FIBERGLASS, GLASS 0.146 0,500 0,292
MFG,
COAL CLEANING,
SURFACE COAL MINE,
0.146 0.500 0.292
MINERAL NONMETALLIC
PROCESS LOSS MINERAL
GRINDING, CRUSHING,
0.146 0.500 0.292
SURFACE BLASTING
LOADING AND
UNLOADING BULK 0.146 0.500 0.292
MATERIALS
CLAY AND RELATED
PRODUCTS GRINDING 0.513 0.560 0.916
OPERATIONS
CRUSHING, SCREENING,
BLASTING, LOADING 0.030 0.100 0.300
AND UNLOADING
FIBERGLASS
MINERAL 0.992 0.994 0.998
PRODUCTS MANUFACTURING
GLASS MELTING
0.963 0.980 0,983
FURNACE
GYPSUM
0.495 0.880 0.563
MANUFACTURING
LIME MANUFACTURING 0.117 0.300 0.390
STONE QUARRYING 0.146 0.500 0.292
DIESEL 0.920 1.000 0.920
OFF-ROAD
GASEOUS FUEL 0.992 0.994 0.998
EQUIPMENT
GASOLINE 0.680 0.900 0.756
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SCC MAIN PMz.5 PMuo PMz.s
SCC SUBCATEGORY Fraction of | Fraction of | Fraction of
CATEGORY
Total PM Total PM PMio
BRAKE WEAR 0.420 0,980 0.429
DIESEL 0.920 1,000 0.920
GASOLINE-CATALYST 0.900 0.970 0.928
GASOLINE-NO
CATALYST 0.680 0.900 0.756
ON-ROAD
VEHICLES HEAVY, MEDIUM, LIGHT
DUTY TRUCKS AND
VEHICLES, 0.925 0.960 0.964
MOTORHOMES, BUSES,
MOTORCYCLES
TIRE WEAR 0.250 1,000 0.250
PETROLEUM
ASPHALT CONCRETE 0.333 0.400 0.833
INDRY
ELECTRO REDUCTION,
FURNACE, FLUXING, 0.903 0.950 0.951
PRIMARY AND STORAGE, PROCESSING
SECONDARY IRON & STEEL,
METALS FOUNDARY, HEAT 0.860 0.960 0.896
TREATING
STEEL FURNACE 0.600 0.830 0.728
RESIDENTIAL
FIREPLACES
0.900 0.935 0.963
AND WOOD
COMBUSTION
DIESEL 0.920 1.000 0.920
SHIPS
LIQUID FUEL 0,937 0.960 0.976
TRAINS HAULING, SWITCHING 0.920 1,000 0.920
WASTEWATER,
SEWAGE
0.925 0.960 0.964
TREATMENT,
DIGESTER
WOOD SANDING 0.885 0.920 0.962
PRODUCTS SAWING 0.283 0.400 0.708
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Abstract

A Study on the Health Impact and Management Policy of PM,s in

Korea 1

This study is to analyze health influence and to propose managing policy
of PM2.5. The study had been classified into three sectors - 1) analysis of
concentration characteristics and physical/chemical properties of PM2.5 2)
influence of PM2.5 on health and social cost, 3) estimation of PM2.5 emissions
and suggestion of management policy.

1) analysis of concentration characteristics and physical/chemical properties
of PM2.5

Considering of PM2.5 composition( the mass ratio of ammonium sulfate and
ammonium nitrate is 37%(winter) ~76%(summer)), secondary particles is
important to reduce PM2.5 concentration. Therefore, there must be some
measures to reduce not only primary particles but also SOx, NOx, and
ammonium emissions. And there is difference in composition in PM2.5
depending on regions, it is desirable that control measures also are adjusted
by regional peculiarities.

The time concentration pattern of PM2.5 shows that road dust affects
concentration of PM10 rather than PM2.5, which means that the measures such
as spraying water on road will bring about restrictive effect on reducing
concentration of PM2.5. Finally, OC and metals in PM2.5 are important
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compounds in aspect of harmfulness.

2) influence on health and social cost

We investigated the short-term association between air pollution and
mortality and assessed the impact of improved air quality on mortality in Seoul
during 2005-2010. We used generalized additive model(GAM) to estimate the
relative risks(RR) of mortality associated with changes in air pollution. And
we used the BenMAP to estimate the health benefits.

PM10 and PM2.5 were significantly associated with an increase of risk of
death. For people all age group and elderly people, an increase of 10xg/m'
in PM10 was associated with increases in daily death counts of 0.44%(95%
confidence interval [CI]: 0.25 ~ 0.63%) and 0.64%(95% CI : 0.41 ~ 0.87%),
respectively. For people all age group and elderly people, an increase of 10ug/m’
in PM2.5 was associated with increases in daily death counts of 0.95%(95%
CI : 0.57 ~ 1.34%) and 1.37%(95% CI : 0.90~1.84%) respectively.

We estimated the health benefits of attaining the World Health
Organization's(WHO) air quality guidelines for PM10 and PM25. Even
considering the limitations and uncertainties of the analysis,

Although the limitations and uncertainties of the analysis were considered,
it is necessary benefit-cost analysis framework of environmental regulations
that examine the impacts of the air pollutants and quantify the health benefits

associated with reductions in air pollutants.

3) estimation of PM2.5 emissions and suggestion of management policy.

We had estimated PM2.5 emissions by applying most recent data and
methodology, and the results are believed to have been improved.
Nevertheless, the emissions of manufacturing sector are still imprecise. And
more seriously, emissions of some sources which have been missed in CAPSS
are large. Such sources are nonferrous metal manufacturing, charcoal furnace,
outdoor combustion, primary metal industry. Therefore, there should be some
additional investigation.

Considering lack of basic data and understanding of pollution situation, we

had concluded that there should be approach toward primary particle or
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management of toxic material. Although the weight of secondarily particles
such as sulfate or nitrate is much heavier, it is not clear the reduction of those
pollutants can make improve air concentration of PM2.5. Finally, we suggested
some tasks which should be carried out by government for 4 themes such
as: D understanding of pollution phenomena of PM2.5 2 preparation of
inventory @ acquisition of measuring data @ measures for industry.

Keywords : PM2.5, model(GAM), CAPSS, inventory, Road-map
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