A N FRYEOCRREEICEY 5 EEMEHE

4.1 ERMEEOEZ A

BN IR E DR BT AE BV AIFHEO R BT OV T, NI F R
B/ EFEEME RS B CRMENE LI 5 THY, BARMICEDEX FIZBoT,
BB 7R AT ST, -

PERPLRELENED LN TV ZEEHES L ERS, Bon B SMm R,
iTHE S, BWEOA~DEBEORBELEZEL, RREIC BT AKEROEBE LT
T IO B LB RGBS ADBEICFELAOEEEEP B2 37 L0 N5 T
EENTE, BREMIOL, —REFZHHRLLIZEEREICESLKBRIZL- T, 20ME
~ORBELEELBLORE - RSBRLEET LI, BERORCIIBEE—F
BRMELEEZ TR A MICHL . —BEF R B RET 5 b E 2B T, ADR
LR TS LTRSS AN EELV AR R RE LU CRSNEBEERENED LN
CTWB, —H FERSERYEOREEET SV T, SICERSh B AITAD
RFEEHERIRBENEHILOTHDIILND, BEHBEIC LT ELEL TR~ THR
RIBFIE T AZEBRDOND, ZOHEOFIZiE, BE(ZOBREE CIIEESRELANES
HAE) BHIWELBER VR RHY, b MBI U T Lo TB i B EE
ERETRIIELLTNE, BEOH MBI >WTIE. EOH BRI ET 38 E0H B
AKX L THEBERISRVERO R (B REFER) 2R, Sbic, FHREREFZEL
TEHEEED B REL TS, £, MEORVHEIC ST, ANDRERIC B RIET
BTN EYR2) RSB BAR EE O R L A TR TEBELT, ZOYAIL
TR SRR RSN B 2L TRV B TS, |

ZOXSIT, BEEAT AORELRETS L THESINAILRE LWL TR E
ENBLOTHY, RRBRFHRESNERETBBLICE A TH, BB ADREICHENSN
BHD TRV,

— 5T UM RGBT & RS THERESNALEL I, HiRIc ko TREBREFO
KT NET22Lbb0 . FRM R ESSHEICB VT, EFITBIT A8 NS F 1R
B~DEHIRE . RHREIC TR B BEDOEENE ELELICT AT LTELN,
ZDTED BT R B DR B T I Th U B OUAY b ST
EBTERVDE, . RSN DI b1 B2 A S O R TR TR0 B A
ETD, T, ROVEOA LRI BT M NI R E ~DOBREA 057 % T HTEE+
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Zaf:afjmﬁﬁ%w;?é&ybﬁ?ﬁﬂbﬂxé:k%yzawﬁ%%??ﬁ%@%ﬁ LTS, £, |
BHED R ER GBI B\ TR PR 2 BRI TRASI T
VB, R RICE SR — KISBHRN b EOREKEI I A ORES, HEVE
—RDYRIL AR TS BB YR BV YRS MR Tl S MBI T 1
EAEPEBATIHEAL T, |

BN R DR BOBN T, B FORTERIICEV T, BADRE~DER
LLT AR O CRESNAL O T2, B/ NS IAAR Y 27 SR A Higk iz
BT BEShBLOTHS, BADEHHKICET, ELLT 1960 ERME 70
BRI TR RSB R AE L SRRSO T R B S O AL Rk T
BRI SRR R B SN B — AR ~ DR E AR U DO R R B O BN S L
BB, BRI TR RIC A BN B M M F IR E O REER BT, 200
SERATFIEOIERICTY  FI TR TTHEL 2 o7 BHED K R BEREE COMBEY A7 D L
FETTHOTHB, TR THARU MG F RN BT SR E M RICE N, 42
LU CEESh AR A7 O ERIL, EMEHERT A EA ORI ER RS
BOTIIRVOE, AREEDBRDPLERT <EREYRI 2T T oD THD, BN TR
BRI RE S BTLICE > T, IERERRICI T SHY %7 OEMSEb . &
BB DREI B[ HELIRD,

BAEDE 2 i E ST, ERAOTMOMELL T, B RIS R — RS BIR»
AR B R £ BT LN B L SHUABE RS RUE L, MU N FRG B OB
HEDRTEIC Y 7> TOMEHED B RLRBIMFRITT BLLbIT, fie T, BB E— P BHF
ERTEELILNIEEZAROMEBIT 7,

RO T KRFRIE~ORBI T TR BT 5T BHEN, T
Bli b~ T LD EEAEE T B L5 % b, BUNE T RBEIC SV CO BT
BEAETALEADNG, T, OZFLIRC, BREL STV DL PSR H IR
BB, 2 THETIHE (vulnerability) &V IESTELZ b AER BEETHEEADND,
AR OBANSIE. RGBSR OF BRI L CIVBIETHY , T, IOKEREEY
AP BELSHEE X HNORE N B ORI T BH ORERBICOMEIRE S
B LIRBETHD, BN TR B OB EEDREHER R BT I Y o T, Bl
R T B SR TRV RIUC I T, BT - B IR H T 5 E LRt R
LUEERM RHAVIES ARV E - BB T AE RS TN RERERRELE
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REAN R ST, BN T R DR A A L) BB K % R TEL, Zhvk
RRITTAILICE ST, S OBEMERENE BT T2 E bR T AR AR
MY BILIRTEBEELLNS, | |

BRABEICRNT, ZRIEERS BRSSO B EREREDLN TV BMEIT ST
i3, HEZLICRFRR RO W TER L UV RRAVMNIER- TS, ZBR{LH
HOIREE IR E L, BERE XA S L R R A OB RO O I
SRR B AR R RIS B TBE b In. FET ORI B AR H R AT
BRI TNB, BALEAFF L NCONTIE, IR IR S ORI R A 1 & B
BEOHEIETARENMRICE ELTEESN TS, “BLER T, FRSMERS
B OB EM RN ER L NSRS I A RSO KR T M BRI,
fﬁ@éﬂt%@@Tﬁﬁ#%%#ﬁtwm&%miﬁﬁmﬁﬁﬁ@%ﬁmmﬁjﬁﬁﬂ
DFEL ;Ob\“(‘%f‘o#“cttb\ﬁxﬁ""h‘:ﬁﬁéhé r%}%ﬁﬁeb%@{ﬁm T EELTESESH
“Cb\%’;

ﬁ&h?ﬁ%gmﬁﬁ%ﬁcowfm:mﬁﬁgwﬂfoﬁﬁwzﬂmﬂvwm%

S I B B A OB RN BT BT bh TR, ERMTRCEVTHEEAY
SRR ED IR BRI R T S5 i B E DR BO G, EE
FHTURRA VR BA_ETHBLE RS, EEAMAOERTEOBRIHC, &
BT REZVREAVIIEREIELY B AT, FRENIEOWT, BN TR E ~0
B — RABIREIEEL T, BN L IRE KR L., RETILHED A 22025508
B RVET I LI Th B, BEDTURRA M RET S ICBNTh, DT R
A NCBIS BB DL BE KR BERRLL TEAT30bE b3,

723, LV EBEOE MEREE, EREEO VEEESLLEL T, 1020 T
BEICBIAEILELTENAERBESND, UL, BEHRICBWT, FICEEEQEKN
RS, BEEEOR VRETEL BRI UL E TR TS BLZBLRN LTk

BT ANERDD, ZHiL, E%ﬁ%@%ﬁﬁ‘fﬁmﬁ%mxﬁ‘»&b?&?ﬁﬁ@"é#?ﬁ@ﬁ%
%h%%ﬁ?%&%géhé

4.2. ESRFEEIZ Eﬁ?‘%ﬁ“%iﬂﬁ@iﬁ&fb%zﬁ
AR R BRI MEFEENERESRE u.kb\'cﬂ‘éz‘%t%zji k%o% =HIBR
BFELCEMREFE L OV TRICRT AR EEL COERA RoMER T,
EHRBEZEOKEZM RO ISV T,
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o HiEaR— MR LR R BT AT LY ThD,
o T, IVRVCERRERAIRES. BRENEVE BB T TAE LR
— LR e SR TR SN IR BT 5,
BRI MROREIC S oTE, WICT T FRAEELC, REREREIC
ST A MBI B D RO 2 R A PR RICT 5,
¢ BB BER LB ek S - EF DR IE
12 R RIE LB ORI, 22 - BRI B S A KBt IR R
- BECEATVRRAPORME R OFE
- TRETORESEILMTRE
o REFM EOBE. WYI OV THERET S,

\_ne@%zﬁaﬁf-@—c ﬂ%ﬁ?ﬁfﬂﬁkﬁé@“é%ﬁ%&ka‘ﬂ‘t%b LS 2T, B3
BT BV TEEH RO T 7, )
® FREHIM (ﬁ%ﬁﬁf"ﬂ)éﬁi@-ﬁ‘é@i%@*ﬁ%ﬁ;ﬁ]ﬂa’ﬁ@?—&ﬁ%éz(‘:
® EHMENHZAITIE. ?ﬁ]ﬁ:’?ﬁ?ﬁ’%ﬂ“éﬂ'cb‘Zf)u_&&t)‘j(ﬁfﬂjﬁ%kﬁ%%ﬁg‘ﬁﬂﬂﬁzk
@EE%E%@?‘BF‘%&%&LE&#Z:F%ﬁyﬁwén'@\é_&
® HFHMEIZLBEAIIL, PMes EHMEE OEEIHSE, 202 Y HIC 2R +5
CRENTOBIE,

EHIRERBICE TR FEMROMBIZ OVTIE,

® [FA—OBET VA TITbNcBEMM I S REER T 5, E—HTiTHt
ROMALERMTMCBV CEE b OIS SLT 5,

o EANEEMRORER S/ro T, RIRTIHERZEELT, Eﬂﬁﬂ%ﬁ%%ﬁk
DWW REHRT U RRAL M T3, i@’g@ﬁb\ﬁ%ﬂﬁ%ﬁfﬂﬁﬁﬁ I
. —I—é}f;ﬁ%’ﬁkﬁ@f;ﬁ%miﬁ EMOREE
. R BEORE, 2R B#Fﬁmfxfz@l%)iﬂﬂwéﬂ%ﬁﬁﬁ
. {p%ﬁf%éi/ﬁw/b@ﬂﬁ&t)\}“’rﬁ
- RS T O TR R AT T35

o BEZEIHE LoEZE, BV OV THEE T3,

CNBOE X HLHHET, BN BT 3B RITRT IO RALLI T, 5%
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MROMMEToT, |
o TREHM B O£EOREDIL, A RSO FH LML +4372
BOBEF—FHbHIL, ‘ |
o RESEAEOHAITE, WEESPRENTABILROARMED LN SHE
eIl D RS DR RREIC BT ERRITREh VAL,
o BESHEHEICLOHAIL, PMys SEHEL ORBHES, ZOZ LT SN
BERICRENTNBIE, |

43 EEMFMICET 5 RHBELEICET AEENE

BERFE T, KEBRWEDVREFBOAESEFZTHAIC. KSBLRWEOBLE
B M DY A VS REFUIELIEENCN S, COEBTIL. BN 5RSERMED
B — RS BRI AL D LR BRI LU T B UM TR B DS
R BHE DA IV TR TR DT IC ST O R 22 T2 155 B E R B B,

BB — RISBHROEE (V27 DA ES) LB EGEICET 5 EBINEL ALY+ < TOE
B RICBOTRSH TSR, I — RIS ER OB R & BEARIN T VB4
R BLIHAH R R ERE MR U RIBEN TS, —F, BE— RSBIROR
REAB CEBHBITINTOEHE TH-Th, EEMRMLOREIELITIARL
CRVEDIT, BEERICBEELOLHS, - -

ZIT, FIORT R TR, BORUE S RO Moo COEE AR EE L F
T\ FET LT BADZURRAL M, ORE — RISEROBEE U227 OKEE) ¥
PRI B AR DR A BV T <) — B L TRL ., OB E — RISEIR
OIREHRTEBERNTRENTOBERARIC VT, TORE — KIS EHRORIR I 1
TRRERLT, ENENOHRONEERLE,

431 BEETY RRA > & LEFR
4.3.1.1. EEFRARMIBEOPM s REDOEYER N RELGE
FE T2 T AL R L e MFZRIC VT 2FEL . DR B T R OB AFE T
A CERL T, 28, LI OO RBETLLTRL TV AN, BRERARTL
SRR B T R A Db O Th A, ¥, i, BREBKAECLMEREEART LY
RAILTOBHEF I W TR PICRR#S L, : .
SNBOFFIC R BHRMD PMa.s e BEFIBE D FIUE CEL LTI KR 5UR
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7 b (PMa.s JEEE 10 pg/m3 ¥4 720) 2D 95 WISHKRE (TR, LR) B USSR Higo PMy s
¥ TR R MR EERTE D T RAE LI TIE) %10 4.3.1.1~4.3. 1.3 loRLe,

7235, AR 0 BB YR O EHRESEHMD PMes i BT BB EATSN TS
BAIIE, FLRVHBOTHBRERTRUL, $e. PMes BESHRICIBbOTHEEE
iR E CHB ERBIR L,

1.4
1.3 — 6 17
—— G FHHR
.2 .

o ! e ACS
§ 1.1 =t ACSHEER
?é 5 AHSHOG (ma | €)
. 1.0 = Dutch

0.9

0.8

0 5 10 i5 20 _ 25 30 35 40 45 50 |
PH, ;. BEE (ug/m)

4.3.1.1. £FTRKETHIEZHROELD (LR : TSRO PMas BESHE
D FIAE GE L < iXFHEN TR 5 U R 7 b (PMes IREE 10 pg/m? 729 ) L 2D 95 %
- EEKH. TR : SRRSO PMes REGHE & 2 0P RME 5L < ITFE))
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—e— 6T

—o—6 S

= ACS

—a— ACSHEZE

mﬁuza

= AHSMOG

——WH (FEIREB)

—=butch (fEZRER)

0 5 10 15 20 25 30 35 40 45 50
P¥, ; BEE (ug/m®

4.3.1.2. DLIPRBFETIEETAIEZAROE L H( LK - S Hig o PM, s &5
FEAD P RAECE L ITFHEICHT B U X7 H(PMas #EE 10 pg/m8 472 9) & Z D
95 %IEHEEM., TK : BFFeeZiiio PMs s BESF & % 0 PAEGs U < iIXEE)

2.4 —8— G#W
S Bl —e— 6 WWHHLE
O e SRR LY S —t—ACS
o 8 ' —r ACSHLER
X 1.6 = AHSHOG
=4 —— KR (104)
., e ZRFE (154F)
1.0 =—FF=—Dutch
0.8 =05 |0 (B 1%)
0.6 s | (F 1)

4] H] 10 15 20 25 30 35 40 .45 50
. PMys BE (pe/m®)

X 4.3.1.3. FBAECICETAEZMAOE & » (L FFEtSHiRo PMa s IBES
B O FRAECE U < IEBEICHET 5 U R 7 Hn(PMas EE 10 ngm? 72 0) L FD 95 %
BEEME. TH : PrEed S liulo PM s BESH & 2O REGE L < 1ZF51H))
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KE 6 TR TIE, AVOFABIEOBBMIL 1991 F£5T0 16 £LL L THY, 25
B DMRAIEC, IBATEC R OO B A B DIE L LR ISR~ B
RELOBEERRERLNTND, PMes 20D ETERKIGERME IS TRICREENE
KRR RIS, PMos BTV THE 1079 405 1985 ZE04E A EAHEATIC
% W= (Dockery et al., 1989), i‘]i‘éﬁﬁ??*ﬁ’ﬂiﬂ‘ U AR OBER A 1998 £ T
IEEL, AEIHTARBRIVTEL COBILE, AV TABRID 6 HHHFFEIAY §
% 1980 4Es5> 1989 EEIR (55 1 8 LT UKD 1990 455 1998 48 (45 2 31 I T
DMy BB LFE T LOBIEA KL T3, 6 FFHLIRAIA T, AEFTICRIT HRKRIEN
KT ilaoTe e, 1985~1998 D PMes A I DWW TIL, FHHRBORK[MER D
PMio JEE R CNBEE, SEMDIEEL TV B(Laden ef al, 2006b), VDT AR RITS
SR D 6 FTHEED PMa s XY 18.0 pg/ms THY, ST 11.0~29.6 pg/ms3
Thoic, KECHHHEERROE 1 #TH, 6 B4 PMy; FHIHE (1980~1985
1) 12 18.1 pg/md ThoD, BEEHETRE 11.4~29.0 pghm® Thhore., 55 2 HICHE 6 TR0
PMgz s X (1990~1998 £5) 13 14.8 pg/m? THY, BT 10.2~22.0 ug/m? Th
Ofco Fie. WD 6 WHEMED PMas FHMRET 16.2 ng/m® ThY, BRI 10.8
'~24.6 pg/m3 T ot (Laden et al, 2006a), | |
ACS(American Cancer Society) W 7El%, KE TEEEN-AIM &R — MR THB,
ACS BFZRiz oW, VDT VEF%R(Pope ef al, 1995), FEHT (Krewski o al,, 2000,
Krewski et al., 2005), #E#H % (Pope et al, 2002)33F STV B, VT AT
My s B L FE T L DB A T B b 1 BOBH ORI RISV TN ST, BB E
EHOBER 5 (ZIP 2—F) IE-SWT, HEF2FHIRICEE TTHD, FHTHO
PMys EEER: EPA OXSBIEROMERRITE SV CHESII 1979 4500 1983 450>
R R RAED FEER T TV B, ACS BRI TR, A VYT VRO BB 1998
EFTERL, REAKTREOHEEZEM (TARKIFRME 4 WHE. PMzs %) L7z |
FERPHRELTA, PMas BRETL 1979~1983 Eo)"@uﬁ{mzbnz—c\ 1999~2000 &0
Fefih EPA RS HHRINES — 2~ BTN, SHHOREEF Job oL LR
FEHLBEOTNENCOWTRUTN S, AYVFABIRETIL, 2150 PM, s FHIRE
13 18.2 pg/m3 THY, MEFEFHIT 9.0~83.5 pg/m?® Th-o7e, Fie, ﬂ-wwwﬁmﬁﬁ?ﬁ
BT Lo TE U RAURENTEY, 20 PMas FEIEEIT 20.0 pg/m3 T
HY., BEGEHN 10~38 ng/m? Thot, ACS ILERIZETIT. PMes FITRET 1979~
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1983 47 (61 Hui) T 21.1 pgmd THY, PRELFERIL 9~ 34 pg/m3 T, 1~999~2000_¢(116
i) Tr 14.0pg/m3 THY, IREFFEIL 5~20 ng/ms T, &0 FH (51 Hilk) Tk PMas
FHEIREIL 17.7 pg/m® THY | IRECHHIL 7.5~30 pg/md Thotz,

AHSMOG 72t ZH THBIL B DT S PMes B (1973~19774) & 15
ERER L B OFET L ORIE S 4L T\ 5(McDonnell ef al., 2000), AHSMOG
BFFETIE, HEEF PMas FHIRENT 31.9 ng/m3 ThY, BEREIT 17.2~45.2 pg/m? ThHo
- | | .

WHI #F2Ei3. 36 @ Metropolitan Statistical Areas I[ZEETBRE DL EHRBOE
FEOE 50~T9 RO BEZ &M Eak— 65,803 ADTF —F & FNT, PMas ~DEEL
DML EHBDTEL R R L O SR R Ui (Miller of al, 2007), WHI B9 1994
~1998 FEICBIMHE R BEL T, K 6 FE /OB T, BEMD ZIP 2—RI Lo
kps5 30 < ANEARDRBIE 573 DARIERD PMas IEZEID Y The, FEFTICIT
2000 FEDETHHER TS, REHIRD PMz 5 FHEEIL 18.5 pg/m?, IREEFEEIT
3.4~28.3 pg/ms Ho7x, |

AZRIZI81) 5 S Rad— MIFFETIX, TRZAEHIR 10 48 (1984~ 1993 £F) DR X% 6 H
KD SPM 3 % 35.5 pg/m?, JEEFPIT 22~45 pg/ms ThH, PM2s/SPM Db
0.7 LU THEFHS 172 PMos IR B IY 24.9 pg/ms, BERFHIL 15~382 pg/ms? 'éalbo fro 78
FEHIF 15 47 (1984~ 1998 £5) © 6 HED SPM FHIBET 35.2 pe/ms, IEAEHIE 21~
44 pg/m3 THY, PMas/SPM D 0.7 LL-CHEF S PMys THIENS 24.6 pngfmd,
BRI 14~31 pg/m? Tholo (KR BRI RO TR R WLARMEEEZERERG
=, 2009), AEGEHITUC BV T—ROHH CRARICHIE S PMas BEEL SPM 5
DHATB BT 0.6~0.8 [T BIEND, PMas IEHE OBEENELSZ, Ee, ZOMOD
BIEREELE T HE 15 ng/ms BEOERIEL BET N ERHBLELLNE,

#7345 O NLCS-AIR B4t (Dutch BZE) i3, 55 55 69 RO B &k 12 FARRBLL
T 1986 fFIZBARAEHL, 10 FEROBBHE RS BES TV B (Beelen et al, 2008), PMs s
P BT PMuo BEE L OO LLIT S\ CHEES T, 72 PMas IR (1992~1996 £) 1
28.3 ng/m3 THY, FEFHIL 28.0~36.8 pg/ms Th-7z,

IR =— DA ZABIE, 1992 41T 51~90 B0k 14 HAERELLT, 1992~1998
DT LR RIS R DB SV T~ e, PMos IV BRI EL R &T — IS5
BT VLIRS - (Naess ef al, 2007a; Naess et al,, -2007b), HEE PMa 5 JEH)E
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EE (1992~1995 £F) 1% 14.2 pg/m3, JEFEEIZ 7T~22 peg/m3 Thoi,

4.3.1.2. BE— REERIBT 515K
(1) RE6EHBIZRER

KE 6 HAHIAE T, PMas IR ERBERAIAN 6 MTOHTHBRD, PMas BENH
bi&As o7z Portage 2B RE T LL T, fhODERT DFET=ZED b Portage 12 HTIIfED%
HEEL. FECROYE PMys R RITRL CREMICIHET 5115, #8510 PMys i
ExEE Cox HGINF—FEFMIED, PMos QRIRE X VDT EDLEHETD
HEERVTOS, B 431413405 F AR CRE U % i, BREME NS0
TH5, [0 4.3.1.5 11FREC, RS SHIM O TR LT R ERK R R,
B 4.3.1.6 ITHRIIE TREN TV SREOHIEIL BRI LN T IO PMes FEHREL LTS

HoOWHETHD,
1.60 —&— Portage
—B— Topeka .
L1 e
) —— Watertown
Y b
1.40 % : —4— Harriman
o130 - N ¢ StLouis
X 'T | T — Steubenvil
F 120 7 1T eubenville
oo X
TR0 e # -------- -1 1
100 ol
l X ¢
1) o S
0.80 : - . .

PMZSEE(:‘ZQ{E Ug/ms)

4.3.1.4. BRI LOFEHRELFETRERT 95 BEHEXEOBMAE — AUV

FARRGE GEBMAR 1974~1991 47)

(Dockery et al., 199312 F-3 % 1ERR)
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140 ‘ - . —@—Portage

_ —_ ~Ml— Topeka
L e I —A— Watertown
—4— Harriman

{l'z 120 _ ------------------- w )(0 ------------ + ] © —~StLouis
= o e —— Steubenville
E 1.10 | T 1} i -

1.00 *— *

X
1 W[ _
0.80 — . ; ; ;
0 5 10 15 20 25 30

PM, ;i (RME pg/m®)

4315, #MHZEOEHEELETELERC IS %IEBERMOEAR — $LEH
g5 GEBFHIE 1974~1998 4)
: (Laden et al, 2006a; Laden et al., 2006biZ #-3 X {E5)

: #1990-1998
1.30 o X % 1974-1989
1.20 - %
E X
1.10 - o
oy }
& X X @
¥ 100 o
e
0.90
0.80 - ¢
0.70 ¢ . : |
: 0 10 - 20 30 40

PM, ;iR (Fi{E ug/m®)

(04816 HWHITLOEHEELFBERLOYAR — 515 (1974~1989 48) .
% 92 8] (1990~1998 4E) 7 ' -
_ o (Laden et al,, 2006biZ 35 & {ERR)
INbDIREDD., KEGE TR T, BERMEQIRIO EERHRLNWERATOIRE
1% 11~13 pg/m3 THY, 15 ng/m3 2 28I THEZIIRV S, 2R TIRIP EHLT
WA EHERIE N, : '
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(2) ACSHHZE
. Krewski SOFEENTRE

SKECH RN T, MO FHRELL TR AT BERE, 2FETYX
20 B RBENRCETOBEET 11~14 pg/m? THY., 20 pg/md B2 BEH CRFETY
- RIDEBIRERRHBLNIE,

#(Krewski ef al., 2000) T, ZH ENOHHRICIT 5T

FrAARRY AN (SO AT T OB E R L L) & PMy 5 OB
B (22 0) & 2T CILEE — RS B E Z DS R B R LR (H ) RS TS

HHURY
07 B8 ns 1o 14

BHAEVARS

HAVAS

K 4.3.1.7. 23T -

oF

20

1.6

¢h3

(K 4.3.1.7.),

2T (F A FRM Boise hEES)

Wiy Ry

w 1H] 20 a8 30

S8 0% 19 11 L2

DMEERBIET (74 5 Boise RS

#my Ay

1 15 B £ 40

AATEE (74 7~ Boise mER)

Win) AT .

PMesBEE (ug/ms)

o3

03 02

G4

1)

<40

2T (F ¥ Boise ﬂi’éﬁﬂ)

PMasiBE (ng/m?)

DFREBIET - FidSAFET DR Y R 7 & PMas B EEOBAIRK

P b S e i — RIsBER (F e 95 %EERMEZTRT.)

ACS LRI I IV T

(Krewski et al, 2000i23&-35<)

T, —REINEET A GAMICE AR L—V 7 (K 4.3.1.8) It &

5T, PMes BEL LT, DIFRER T HBART R RTOMOIEREOBEFRERTE
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NERORE — KSR OB ER B AR ES B, T ORI S S
S0 T PMas BEED AT B R AR B SCVB,

e Bl ohswEsEe
0.21
& 0.1
§ o
< 011
= 02
% 03
04
WS ASETS | Bl zomoER:LFE:
= e e
-3 — o= e
o /'/‘r \-\
X
" &
B
10 15 20 Y 15 20
PMzs iR EE (ug/ms?) PMas REE (pg/m3)

B 4.3.1.8. PMos; BEIZXTIEELE R @E’J?Et@’]“ﬁi’j‘ Vx7 @ﬁ%&%x?‘mﬁ'{hé
VTR — RUSBIS (TR 96 W%IEEEM AT )
(Pope et al., 2002iz#-3<)
ACS HEEMFETIX, 12~13 pg/m3 % T EIZHE CIXREE — RISEEOFERREMOIFE
IERBIEDTTEN TV, L LARMRD, KIS 2 EER BB O LI, K
EEIIC BRI AR SR BICL R ET L0 THY , BE — Kt EROMEHE RS EE D 5.
PR 5L O TR, '

(3) WHIBF% : ‘
- WHI 45, abﬁn’%ﬁ.@:;wﬁtacov T, ?Mz,s PEEEAS 11 ng/ms ajv«{;»%z;*ﬁﬁ
AEELLT, AP WHL PMys BEDBIEERL TS (H 4.3.1.9),

WHI B2 Tl RO AR BEROEHRER 15 pg/m? % FE-THY, Zha T
EL5 B BRI BV OO — RIS BIHR 2 HONBZ R RSN TS, LinLAaas, &
OB B 5 D M AR B IR 5% A A 51 5 — B R 2 R o TRY,
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YRIT 77 B~ DRNTD B TS, Fie, BEREELLT 2000 0 PMa.s 8 EED 1 AV
TWBZLhh, BERECET A FREEPAZINEELLNS, |

DIERBTLIC & MR YR

: . H
0 3 6 9 1215 13 21 24 27 30

LLLEey EIE LR LR AL LS AR Lt et s Pl |
0 3 6 9 12 15 18 21 24 27 30
PMes BB (ug/m3)

X 4.3.1.9. PMasBE L DMERBET & OBRK
( Miller et al, 2007 12F-3<)

(4) =FFRak— R . |

C REIE ., S—RTAURHER, W, W, BRI, BMI, SER OREEE
RBEOBIRL LT Cox FINF—FEF N ERAVTAF—RIHELTROIGER TIE, £5E
T T B, b IZ PM s B EBAEIMCST T2/ VAZIT 1 IHo0/haV v A8
RSN TV, HisSA Tl BREUBAHT PMys BELOMICA R EOBERS T,
@‘Ei%%%‘fﬁ%%@EE?‘@UZ&%’%?-—'C%E)ME%M%:vz-?m—;v%&iﬁﬁ%éh@\fiw
3. PMes IR ELORICIEOBEEII b/ o7z, B 4.8.1.10.12 5 25t 10 485 R,
4.3.1.11.1c B3] 10 B8R, X 4.3.1.12.12 B &5t 15 £ BHWER, K 4.3.1.13.12 8
LB 15 SEBBERE TN E AL, 2%, BT, KE 6 BHRASIC S BRI
T, PMes IRERWVTWORERIR P OFHRELL TURLI
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HMATET-105EB 1 (B & E)
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T e
B R EESUN USSR (Y SR , :
: L T Y e Y - E-xE
DR 10 ] y SOOI v B I BB
DR a0 deeeeee L T 1. =~2axm
| L : - 48T
; 120 oy WS ‘[ T =xE-#E
! 1.00 . > l )L - — R i i
| T S - I ------------------ !
| Q.60 Jmmmmmmmmemm s B
i 0.40 ; . : . .
j 0.0 56 160 150 200 250 300 350
i PMp s B EE (1984~ 19935 FI19) (ug/m®)

€ 4.3.1.10. HIXKZ L OEHIPEE L AP REOBMAR (10 43885, B&H)
(REKTFBFRICBEIRTIRDEIC L 5 EHBRZEFATRNS, 2000CHE 5% (ER)

R4S ABETo- 1045385 (F) ]
2.60
240
I LT - ;
U S ) S ~o- EiE - R i
D 480 e - BB
_5 ' Xa R H
E L R I B s s -~ B
oo I I 1] - KB
129 A A T — KIE- 8
1.00 . i |
080 frormmmmmmeerres e l ------------------------------- :
" 3 .
060 J---reomrrmmm b e R
0.40 : . . . - .
0.0 50 100 150 200 250 300 350
PMy s EE (1084~ 1993 £E T8} (pg/m®)
At ATET 104 B B ()
3.50
n +*
3,00 foreremmemm e e CRREERRRINN £y SERRRS
P D L o T
PR 00 e 7 SRR B NN P N~
fé‘ _ i B2
1.50 """"""""""""""""""""""""""" '.‘""""': """" LT = +§ﬁu'#iﬁ
100 . 2 K-8
t ! — K- 4
[ | > -
T T SENNEL= RN 3 BRSNS .
0.00 . . . : : .
0.0 5.0 100 150 200 250 300 350
PMy s TREE (1884~ 19934 B (ug/mn”) '

H 43111 MK & OTHRE L ~F— FLOBHE (10 FBH. B4R
CRSIBRITIR DRFRIEIT I 5 EMRBHETERTE, 2009 1S ER)
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mACAET-15EBH (B R

| 1.80
FBDO fmerrrr e e mreen, e
PO o EE-HE
Booqzo fo B x T = ER B
K 4 - B
2 i .
1.00 * 1 ] 1- —— BH -3
P e A -~ KR - HE
' I — K-
B0 frrrmeeennas s s e
040 +—— - - - : : [
0.0 5.0 100 150 200 250 300 350
PMy 5B EE (1984~ 19084FTF H48) (pg/m"®)

X 4.3.1.12. #IEK I & OFHRE L V— FEEOBAR (16 F88F. HicEh)
(REBYRIRIBLTFIRDEIC LD EH ﬂ%@%ﬁ%ﬁ?@?ﬁ?fé 20091z £ 5 & ER)

BiAA ATE 154368 () |
1.80 ;
F T it Eattt |
¢ |
& My T | LB
X 0 4om e = eemeeefemnenc] .-
E | P - RAHE
1.00 . i . XL
0.80 S l _________________ PO > KR M\
’ l — KIR- B
Q.60 ofmmere e s T R e ;
. i
; 0.40 . ; ; ; ; : i
, 00 50 100 150 200 250 - 300 350 - |
- PMy s B { 1984~ 1998 4F 5 BIHE) {g/m”) ' 1
| ‘
At A TET -1 B4R E (&)
3.00
LT R e
PR E— e R R B - EH-HE
?__;:‘ - BB
i Y S : ) - 4 B R
| —— BH-8BH
1.00 . | 1 - K- A EE
= + — K- BT
{1271 e et ;G } :
0.00 . ; ; . . .
0.6 5.0 100 150 200 250 800 350

PM, 5B EE (1984~ 19984 T I9E) (pg/m®)

(44.3.1.13. #HREX T & OYEHEE LW TRLOBWAR (155885, HLH0D)
(REFBRIBR DB EIC X 5 REBEZERER S, 20091223 X /ERR)
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ERFR AR — MIFETIL, 5T PMas BB 15~27 pg/m3 OEFD R TIIHAAY 2
O _ERI BB T 31 pgim? ZRBXHEM TR, KR - CHBAR YRS D LR
BELNT, MiBSAFEEYRY B ERT2EET 27~31 pg/ms L& X bhiz, s PMs i
EEHERHC I B £ 5 peimS B DRSS B AU ERDD, '

. 432 ETBSAOITY FHRS >k |
BN T RDEA~OEHIREIC LB MA D RRAL NOIER B R R RS
R~DFERDD, TNEOTZURRALNDY S, RREERA LB e 0 BEE ey
Ui S DR RN BB, SNSRI B BB TS, BN TR
EYRZFMFEEME B SRS IR T, I CILRE L B L 0o R 72 (S
DEEAERECH BB Ao CB, 1LENTVSHR, BNLT RO E~0 ERE
I LA MR R R ~DEEIZEL T, Jl%ﬁb’ﬂﬂf?ﬁcciéﬁﬁﬁiﬁﬁfﬂ%ﬁﬁ%%tlabf@\5:2:&1
HEThB, Sbiz, SRSV T, EHichblsAEMHRIZB VT, BADERD
BHCEE BT TSI, a— MR R ClooCh . MR IR I
FHRBHC OV CHAEBT R L B8 Db Bhote, LIeioT, IRER~DOEEIZ
+BH R OB Y e 5 ThE, THECTREN TR MR OMHOEZ FICRS LI,
s — MO B b PRI, B0 B X Ui, S, BRIV TIE PMa s 253
RSN TORNEA T, SPM ORIER R AV CREFEL - E S5 RL S DI,

1.3.2.1 ST RIBILOPM; EEO PR VR EGH

1974~1979 £, KE 6 P B TIMEEERBELHERMIES L, BEED
R LUFER B R T A L I R E S E SN RE R A O REEN TS, 1980~
1981 SEDTEICEL ST T, BHEOUE REXAROWHEBOFERIL, PMos
SR RPELEOH BN HL NI, FiEEH 28 (FVC, FEVyo, FEVors. MMEF) &
DRNTIIBEER L bR oo (Dockery et al, 1989), 648D PMas I ELIT 21.1
pg/ms, PWEEHRIL 11.8~36.7 pg/m?® RART 1 FFHME) Thoe,

SKELHTH D 24 FHNCIVT, 1988~1991 41z 8~12 B0 B AR 13,369 A%
SLU T RIE DB SR L TR IR L OB A MFL IR R Dockery of al,
1996), BT OERAEEORLRVE IO REIL, RbIEROBWETOREICHATEE 1
ERZDED 1 EEL EOREXRERILILIENERIIE o, T, N TR
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HICEEN SRR KX R ORI St LEEL TS, Fin, PMa1 & FVC &
U FEV 10 LD BREESHRES TV 5 (Raizenne ef al, 1996), 24 # T PMe.1 R EHIFH
i:,t 5.8~20.7 pg/m3, IR AT 14.5 ng/ms(1988~1991 4F) Th-7e,

1977 5 Btk AHSMOG BFFEIT Y\ TH6,000 ADa— MR L LI TiZ N
T, SRORKIER TR EL TPREBEB L OB IS E ST 5(Abbey et al,
1995a; Abbey et al, 1995b ), 1987 FEiTiI KM BAEIEER, BERE X AR TEA LD
FEIE, BLIC DWW THR s, 1967~ 1987 FICZ2E CRRAIL - R LHEE S PMas i
BE LT VB O RER SR R L O BB B b NN o T, SHIT, 9 D DZEBOITRIC 1966 4

 PBEEELTOBHEEES 1,868 AMCEEL CEMATL R, HE PMas A 20

pg/ms Z B2 TrHAE L, 1977 Enbe 1987 ENbOH TREREIRORBELOMIZE
B HLNILBEL TS, | | |
- BNV T AN =T EEAF - MR E SO 0pOHRERRIN TG, 12 DAZ2=F
LIV CREBIERNRESI, 1994 ENLBBARERDENAESN TS, BT
=T TR T, 1993 4RI 4 4E4 (9~10 ) . 744 (12~1328) . 10 44 (15~16
) B O 1996 FEIT 4 4 (9~10 &%) ThHote it 4 2OV TRk — 355, V7 a2k—h
IR EETCEI AN, 1993 FOR—RAF AL FRER R CTONRFERFERITAK
SR 55 B ) IR L OV vz McConnell of al, 1999), 12 DX Mo 1994 220> PMa s
SEATPLEERE 15.3 pe/ms, BEEREIE 6.7~31.5 pgmd Th-ote, iv—hE{KD 1996~
1999 FOEEDRELIIERL O B SRR SN, EA BOBEEEOHSH T PMys i
2 L B3 58 7 (McConnell ef al,, 2003), 12 ORIEHTD 1996~1999 £ PMas
HPREELE: 13.8 pg/md, BEEREAIE 5.5~28.5 pgfm? Th-te, T, 1998 Fark—ho
R ERICEII4FEHRR VS @i@@?ﬁ%@auderman et al, 2004; Gauderman et
al, 2000), 1996 LEk—h0> 4 EBHNE R (Gauderman ef al, 2002)BREN TS, 12
DREHIRD 8 ERID PMs FHBRE 13.8 pg/md, BRI 5.6~28.5 pg/md T
7= (Peters, 2004), | | _
T2l (FAY) O 2 >0 Hifmsd— MIFE (R 1995~1998 £ & U8 1997~1999
)M RE D 2HmETONFREEREOBEEERRESIN TS, PMos BEIX 1RETORK
D72 ESTRDEE LO MBS S TV VB, PMas BEEMMOWER L2
BE. A NEESOERICIARBAICE ST, HEEESS 27 A5 F AL THERSh
Teo T2 PMas FHIMEEIE 18.4 pg/m3, WEHFIL 11.9~21.9 pg/m’ Th-7z(Gehring et
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al., 2002),

FTF OHAETR—MIERREICRITIEA BPT LA —EROBELRTITIL
DEEESIEE STV 5(Braver ef al, 2007), 4 ETO @'ﬂﬁ%@?&fﬁk PMosIBELD
BIEATREN TV 7z, PMes BESHHONEICE SV CHIER S A7 AEFIALT,
%G QIR BEMBICHE ST, 17 PMas THIREL 16.9 pg/m?, MM 13.5~
25.2 ug/md ThoTz, | |

AFTE DAL FVAINT, 4~6 FLDOFEONEALIFR NO 2B § 2RI E s &
AT 5( Dales ef al., 2008 ), PMe s FE VI MR FRRBLICE SKEIRAHTIC LY, iz
W A7 2EFIAL TR NI, HEE PMos THRERT 15.6 pg/m3, 55— L ZA/ ffiE
14.2 pg/ms, 95 /—E2ZAEIE 17.2 pg/md Thoiz, '

BAICBIBREDY S, BERLI SRR SR ARG STE T, 1992~1995 4
EEETO 4 ERRESEL T, 63 R0 11 T4 (19 RH58) TR SEmREEN =S h
e (BB REIRAR, 1997 FHEEBITAHIT 300 ADDE 1,800 AT, 44EBDER
SHRE LKL 38,330 A, EALIE 15,140 A Choe, MIEMEROEA BEERARRE
'SPM BELORICHEERBEIRENTWAE, AEHETOEABFEERORIERL
SPM R ELDBEEIZALNRP 2T EESN TS, FAERIRICH TS SPM BEIL 28~
57 pgfm? Tho7: (K 43.2.1), -

WARSH AR LL
T
'

0
0.00 0.01 0.02 0.03 0.04 0,05 0.06

SPMZEEE(ma/m™)

K 4.3.2. 1A BRERFBEF S 4 v XL SPM RE _
GRETFRKGELER, 1997IE-3<)
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BN TR B RS ETE T, 2F 7 HERICE CNRO SRR T OREE
DIEFBEFERE T OWT, b OB EHLEREY, 2007), PMas BESS 3 5%
M T BRI E B/ NEOTFRBEREOEERIR T A BRIERORHEL BEL TV 522
R A RRAL o T, R AR & 207 AEROF R PMas
b LUl KRB DA R~ O S BEL O\ VB TR ASRYE S, 7 HUoD PMa s 2
EI3 AT T 16.5~25.0 pg/m?, ~—25( PETILEAIIEE 25.2 pg/md (BT
B 19.2~28.4 pg/m?) Th-7= (4 4.3.2.2)., |

BEtegs : Bt r-As
1.80 2.00
T O —— ] L T @
e R = B o
AP SRS ——————— N 180 o g
 1.00 : Y ! fo 120 o : """ “ |
L 080 o] & 1.00
g 08 _. Py T T
ﬂl 0.60 - R ﬂ‘-i 0.60 e e :
W 040 oo e, B 040 e ]
) T s B Y N
0.00 1 : 1 ) 0_00 1 1 . .
0.0 10.0 20.0 30.0 0.0 100 20.0 30.0
PM?_ﬁf.%g(pg/ma) PMz_sIEE (}Jg/ma)
- FElEeE-EA
1.60 .
LI T 1
H - 4R
Ty B e 1
A o &
D 1.00 @
e ®
I
L R @
B .
BT 040 oo o
B e
0.00 : : (
00 10.0 20.0 30.0
PMz_siJ%fE(Ug/ma)

0 4.3.2.2. BADEGEEY & | B AR ORESEE & 2 VEROTER 24 v X
th & PMes BEE ' ,
‘ . (BRERE, 2007I2F5<)
Ee BN TR ~0 B IR BRSO R RE LTRSS,
WHI B CIRIEC DR, BN TR E ~ ORI L DI BB ORIEL O B
LRV BMiller ef al, 2007),.
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Diez Roux et al., 2008 {27 77— MEBIIRE(LAEIC B 45 MESA BFRED 5,172 ADF
IR T, BT R E~ OB BE RN L O BB A R C, M NEIEEY
PM. 5 BEfR L OBFE A HEL T\ 5, PMas BEIT 1982 455 20 EFaﬁbE{:’sE@.:gdwc
HertaN Tz PMuo BEEITX T B A DTS, HEAE PMa s 5 (2001 4F) DT {HIE
" 16.7 pg/m3 Thotz,

4.3.2.2. RE— RIGERIZET 5158
(1) WHIBF% . )

WHI FFZE I, SR PMas I B &0 M B 2 BB 1= L BT B3 BRI T,
DB R BOFEIEIT OV TS, PMes AR 11 pg/m8 DL SR BRAKEELLT, ~NP—F
bk PMo s I B DBIMRETL TS (R 4.8.2.3.) . ¥ 36 DT L0 L MEREEIERED
PRk PMes IEQBENFEN TS (M 4.8.2.4), WHIBFECRERCR koI,
C OB B B A A —RERL B SRR o TV BLE 2 b IBERE
BT AR HEEM SR E LB LIS, |
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LM EREREOHER Y R
]

HESH

2 0w w . m 7w

PMasiBEE ( pgim3)

v v
L4 ¥ L]

- X 4.3.2.3. PMasif & .LMERBIE L DBE
(Miller et al., 2007 Supplementary AppendixiZ#-3<)

RRFAHF—FIL

a 5 10 15 0 =
PMasiREE (pg/m3)

X4324. HRHIRTE O PMesRE L T — P L OBATK
' (Miller et al., 2007 Supplementary AppendixiZ £-3<)

2 AT+ IL=TFHHR

1998 iz 4 4, T EE RV 10 FE ThHo - FHO R EL 4 FHEFRIEL
SEHEL . fTHEASIEHE (FEV Lo, FVC & U MMEF) O RS L 7 IR & O B R RE U
HRPMEL TV B(Gauderman et al, 2000), & 4.3.2.5.~4.3.2.7.TK| EF‘@%E%‘H 12 D
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\

AERNBHEEZRL TS, 44EHT 2 B _ LB LA RARESNE 3,035 AD5h,
N—RTAFIT 4 FAEDTR— T, PMas B (1994~ 1996 £ O SEHHE) 23 fiiRa R
RO T LA R EEL T (T 43.2,5.),

1996 4RIz — N> 7 4 R4 1,678 ADRIMHERE S 4 FEIMEFRDEL SEHL
( Gauderman et al., 2002 ). T ERHRIE (FEVL, FVC ETUMMEF) 0k &E L PMz_s BE

(1996~1999 4D IIYE) & D BEIEMEIZ OV TRL TS (F 4.3.2.6.),

1998 iz 4 AT 572 1,759 A%, Eﬁb_%ﬁﬁvc 18 FRE T 8 F- [ Alifne ﬁﬁ%ﬁ@wﬂb
LI REPHELTWA( Gauderman etal, 2004), SAEMEFO FEV1 0 DREEL
PMz 5 2 BE (1994~2000 =0 FHME) LORICH BRADHEBERZLNZ L, 18 RIFRT

| FEV1o 5B (FBHE®D 80 BUTIADEIEE PMys MELOBESTEN TS (X
4.3.2.7),

BT =T PR BT, SO E AT 5 BN 25 A HIRD PMas ﬁ
BB Bt 15~20 ng/ms P b T3 L Hintie, AFAEICRBY VT, FEEER 10 pg/m?
2 FEIBHRAETL TSR, ThHOTHRER 10 pg/m # FESHRL, TR EHR
15 pg/m3 o HEg Iz B \Tﬂﬂﬁ% BORBICEP DD LRI BILIIBEETHS,

12.6 -

124 | S

122
oA RV

12
11.8
11.6 +

11.4

188 (FEVw) RREZEW)

11.2 - o @ ML
" @ sD

10.8 l I T T T _—— ; —
5 10 15 20 25 30 35
PMzsiBRE (pg/m*‘)

¥ 4.3.2.5. HIXBEHEE L 1 HEFEVLOREZOHAN (1993 ﬁ—:n R— I~ 4 5
BEF)
(Gauderman et al, 2000l -3<)
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1264

12.4 1
12.2 4

12 A
11.8 -
11.6 -

11.2 1
11 A
10.8

1#E8 (FEVL) BRI

114 4

+* SMN

* LM _
o~ +LB  eML

sar TR —-y_

ol : o UP

¢ SD

25

¥ T T 1 ¥

7.5 12.5 17.5 225 275
‘ PMzsiBE (ug/m?) '

W 4.3.2.6. HEKASEHEEL 1 DEEFEVLOREROWAE (1996 £ahk— |k « 44

1B

(Gauderman et al, 2002i2FE5<)

oUP

LEE (FEVie) BIEE (FED BO%LLTF) OFE

N . i 1 ¥ [BEE 1
10 15 20 25 30

PMesimE (ug/ms)

X 4.3.2.7. i{ﬁ[ﬁlﬁiﬂzﬁ;ﬁf*a 1 H&(FEVy. o)ffxf*é%i (ﬁ"zﬁwﬁw 80 %LLT) ﬂiﬂAa)
A X (1993 FEak— b - 84EEH)

( Gauderman ef al., 2004iZ-3<)
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44, REMTHICET 3 EHBERSCET 2ESNR

BRI RIT OV T R IRE R B BT 3 4 R L AR DE L HI Lo T T 5
biz, MHERICENT, INRVREBEREZIZLATRETSHY . B—0BET 1
DIDEHZ LDOYAI DHEP AR THIFE LA X2 I T 28RS T AL ER
FBRLLBIT, FOMOTURRAL M ANTIE B ARICBIT B2 B A il b L CREST
HrELliz, .

BB, Hx OEFMRBOREICENT, PMs IBED B EHHEDER 98—k Z A0
8 (BL 198 75— BA B L1ND, ) BSRERTU VR Th, B ADIERZARIC 1
T, PMes BEDERET —FZAFEL A EHEDS L FHERL T 98 —EL ZAUEET
L,

441 BEEIFRA U MELERR -

1979~1988 4EDKE 6 MATCTRIET , Bl IR, fiZe & (F COPD I XBR Tk
PMa ’%c‘:‘b Eﬁ@ﬁz‘)ﬁﬁ%}éJ}’L’Cb‘\Za(Schwartz. et al., 1996), FHTHD PMa s XA
11.2~29.6 pgfm’ Thote, 6 BHORABETHDE, FTYAIIE PMas BE 10 pg/m?
4729 1.5 % (95 %CI: 1.1, 1.9) DML b iz, Fiz, HukBIDFB VA7 8% PMas
HBEE 10 pg/md 7Y 0.8~2.2 % (WA THE) Thoe (M 44.11),

1.04 —8— Boston
T : —Hl— Knoxville
L T e —&— StLouis
" ) ) —4— Steubenville
102 e e 5 O T —¢ Portage
R 101 Lot R T S ) e ——— Topeka
= : : -2k
= |
= 1.00 >k
B e
T e
097

0 5] 10 15 20 25 30 35
PMZEEE (I‘iﬂﬁg Ilg/ma)

M 4.4.1.1. ZHR PMas EHREE & BT U X7 HEERED 95 %{SiEXE
S0 PMo s 1 1T E B E R B D B/ IME b B AR 0D o i
' (Schwartz et al,, 1996i23-5<)

1999~2001 0/ —A AR AFINCREDD 7 SOEDO LM EREBRICLDFHELTF —F L
' ‘ 425



IR D PMas IR EDT — 25 EL, BH DERIC oW TS PT VBT T AR AVWT

| AT LIRS B A EEh TS (Holloman ef al, 2004), 7 ﬂﬁﬁ\?@ PMqs FEIRET 15.6
~15.7 pug/m3 Th-7z, PMas %E?ﬁfﬁﬂﬂﬁ"é& Y B, FRERU2 AROLMERRBIZL
BRI DT, ‘

BYT =7 M CRIE) 9 BT 1999~2002 £ B BT (SFET, LKA, BREESE,

i REB R UFERFE. 65 R E, Bk, N, FBTHTTR O THLBL R RN
W&EEN T35 (Ostro et al., 2006), ‘PMz.s SEHIR L 14~29 pg/mB'C‘EOTCQ PMq s IR
BT 2FET EREBRARET, ERERE T ORI S,

| BFEDSEET 1986~1996 £ 11 £ DLF T LRTB R O BRI RSN T
v5(Burnett et al,, 2000), PMa.s IREL I 13.3 ng/md Tho7r. BLTRL BT, Hilk
5, B, =0 VRO FET L OB, T4 DR 2 CORE PMas
B kb K&, BT R OERBES OREELRRL THOAEBESN TV,

HFF 12 T 1981~1999 FEDF - LA RIEYE OBIEM I SV TR M TbE
(Burnett et al, '2004)0 12 #577> PMas THIBEE 12.8 pg/ms THh-olz, B TROE
(PMa.5. PM1g-2.5. PMio) IZ2WThE, BE—{E R EE TN CIIRBREBR HLNCHR,
TR BRI T EBE R E T T M LA TIA B TR 2o, | |

KD 27 HIR T 1997~2002 3 CD PMas BB LTERBITE - 200 BHEHEI BED B 1
HFIz > TR LB RN RESTTWA(Franklin ef al, 2007), £HUIED PMa s i)
FBEEIX 15.7 pg/m3 THY, HUIKHIOFHREIX 9.3~28.5 pg/m® @%ﬁlﬁ'@%«:f@ T, K
[ 25 HIgk © PMas B SR C O BEMERFIL . TAI=U A BRBER =y VRS H
WA OBEMEITEEL CNAZLETRR LTV V5 (Franklin et'al, 2008), #iTiHIZEHHID
PMas EHIBEORBEIZIAZE 9.6~34.4 ng/m3, %é 6.7~-27.6 pg/m3 BEZFE 7.6~26.0
ng/ms, k2 9.5~32.1 pg/md Th-otz, - |

BAICBIAHITELT, — RS D PMas BIEHADBHS 20 OTTEIZ LICHL B &kt
Jat 5B O PMesIREED 10 pg/m3 MIFTxi 33 BFETCOURY OEME—RILMEET
7 (GAM) IZ XD HEL RITHIRT LOBHER B IR RIS ST B IR,
2007), ARHTIZIE 2002~2004 £ ETO 8 EMOET T —5 RUATREOREMES A
T3, 65 R EERSRIC, 276T | IRERBIET R UERAREBIL IS OV THT
LTkt R, PMos BT 3 A TUAZ ML 1 2B 5BA BB, 20 HUSiz 3315 33
FHEROMAETIIPRBE B TR FICEER LARZLNLORHTR,

4-26



BRI BT OV RIET IR B AF T LT AR YR i/ IS hote,
Hitig 3] &:-%né&‘—‘%Kiﬂrﬂiﬁmzm\Ti&ﬁiﬁﬁﬂ@ﬁ@ﬁ?’@%?ﬁﬁ@&:ﬁ:’éjfﬁ#?rﬁwy%héiz%
BMBpol, B 4.4.1.2. 50 4.4.1.3 I3, HBRIOLFTIRY (57 1 B) TR 5EH T
BERCHEBED 98 N—EL ZANAEEDBEG, K 4.4.1.4.4K 4.4.1.5.12 13 HK RO RE
WEFRBIETYRZ (771 B) T 2R MEHRER O 98 /S—Er FANAEL D BRER
Ule, $ic, BR 28 REBCAHRH 9 Mo H 0% A I8V Th, HEHERICA B2 LAH
BONSB BB LBESH TS, ST, AL LA 1T REL I BIE
FRRESHL TV S, SELHEEICLDFET DI L, B—5RETT M LEEH Y
WEEFAONTICENTS, 57 3 B~5 B CHBRARVLA RISV HMERLTHEY,
BRI 5L 64U T OEFTIIY B TRRAS AT BA LR SBONCLRREN
TV e, FHigo PMa s FHIREOHEI 11.9~22.9 pg/md Tholz, iz, Mo 98
R—F A VB 81.4~55.1 pg/m? Thole, 770 AR T 1 RIZBWTHEHZFHICHE
2R D _E 5 R Ui HiRiz do ) BRI BE SRS (H ERMEDER] 95, 98 R Ut 99 5—E &
AN IZBT B, FRIBO R TFHBETH BRI O LR EZR 4.4.1.6 ITRLUE, 98 /%
— B FANERBEHBEER T, URAZBIVRE LR LTV AEAR LIV,

120 : : —S—JbEEHED
A e EmERLET
15 - T S D —O—-FER LS
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——BHIREHET
. —O—XERs AW
—0— KERFFRH
—— EERHET
o - E ¢ o
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1.50 - - —m— L EE AR
A —a— EHIRMAET
L e ~0- BB L
: —O—FEHREHFN
130 oo e - S ERHET
o - —— FERWHIT
120 prororoeeeseeeeeens e R g = R
- l g . . —a— BHBERHEN
o 110 g ;j 7 | —O- XERFEOH
X :' ¢ L ﬁ g —O— KEFFRH
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090 e o8- . —~— BERRERT
1 u _ : —— ERERAAT
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PMg,sFEE(EFﬁJ{E Pg/ma)

B 4.4.1.5. #BHB PMosiBED 98 »—k & A NMHE & FERSEEBIET U -z JHEEME
BOED 95 WIEHEEME —FERISRESET (57 18) -

80
70 A ) |
—&— FH, cvd, Lagl

60 —l— A H, resp, Lagl
= —&—5FA, cvd, Lagl
% 50 —W|-FH, ovd, Lag0d
ﬁ —8—FH, all, Lagh
{Pz 40 —&— JI[#%, resp, Lagt
'iz-l\ —ll- 1%, resp, Lag?
ﬁ 30 —— 1, resp, Lagl

—8— 7, resp, Lag2
—— %, all, Lag2
—B—HH, ovd, Lagd

10 = B, all, Lag1
——HH, all, Lag0d -
o5
95 96. 97 98 99

HnR—E51)
4.4.1.6. BAD20HKITEIT 5 BT B4 5 AT TR R A B 2 B 40T

SNTCHIRIZ BT DEREFRD U R 7 DEL (a2, cvd BREFEBILLT., resp:
MRk SRR BFET)
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4.42. RSO FRA 2 b

ABz B E T RARA LR ELI R R EIC o\ CIE, KET ATAGT T —FIES
WTELDF T ERREUIIFFREBRER CERSB RS C LB ABEL BN T R E ~ D48
YRELOBEERRESH TS, RE O PMas BIER» L 5.9 <AV ERICSHS 204
ERZIBU T 1999~2002 0D 65 RN LD AT 47 T RAGE W DWW THRGK B R Ok
VB uiéll‘)ﬁT“?%ﬁ@’Fﬁbfg(Dom1mm et al, 2006), PMzsiBE (FRZLOEEHE) 13,
YH#y 18.4 pg/m3 (BHLFEE 11.3~15.2 ug/m8) Thotz, ﬂ%&%(—‘ﬁ“m'twﬁ%&:ié
ABET PMas BELOBEERBOH LN, LARELOBENFHREL, 10 pg/ms Hizh
1.28 %(95 %CIL: 0.78, 178D ABBEMARD b, BRIBRBIZLBIAZ LR IT. %
E RO H BB MERIC ST, SHIT, TH O BB R, HURc k> TEDYIZILn
SN TWB(Bell ef al, 2008; Peﬁg et al,, 2008), i |

¥, 7TV AD 6 FHTOLMEBIZEA AL OBEMERRESN TV S (Host et al.,
2008), £HHID PMys FHIEEIL 13.8~18.8 pg/ms Thotz,

BAICBITAREEL T SN F R EREREREGES, 2000505 5; BH
BRI O A AR, KIS A BB R O— /MRS RIp B 5
T 3 ooEMERRELE —r7o— BT AREICEVTL, EREMRTORKH
PMos IEEELL 1T SPM B ED LR AL —r7n—EOE T LBIEL COAEARRENT
WRGREEA, 2007), BHABSRTOWA BBIROTEH MO PMos TR 25.0

pg/m3—9843="%‘4§7-4%u@§—63-8—ﬁglm3‘f§90710 KIKEEITE A BB IROFAEIAR
10> SPM FAIIREEIT 35.9 pg/md 98 »S—les el LI 03.5 petmd ThoTe, RO/
B2 0 B R LU TR (2 /N8 D0 — - A R8I0 PMa s AT 23.1 pg/ms, 23.2 pg/ms
Thol, MUEREEL XSS Ma et 2L(2008) DAFFRIZ LD, FRBEICEE T AIER
3535 PMa s 0D 24 B R R FE 0 I ST 4T DU CORENT Tl SR ABETAR A B8
ROKBOEAMSTIEYAY I, B8 B 45(13.9 ngfm? AHEIZRHLC 13,9~18.1

ng/m? TiX 1.010 (95%{E#IK #:0.957 , 1.067), 18.2~23.5 ng/m? Tit 1.062 (95%/E4H
K[4:1.017, 1.109), 23.6 ng/m3 Bl ETI 1.094 (95%(SHIK AT 1.032, 1.160)Thb, HfE

BTl ., 24 B#F‘aﬁqiﬂzﬂi;%ﬁ?ﬁ: 18.2 ng/m3 %‘:ﬁxékﬁi" J%ﬂwé_kybwénto
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4.4.3. REFOEHNBEZEZOHRIZE T HPMesinE

AT LOBEESRITL QW AEEZRA RICBIT AR R HIR O EHRELZD 98 —+F
VEANERF 4.4.3.1 F 4.4.3.2 ICELd T, TR 98 P—E U ZANAEDRRE
AT, KE EPA RUDY 744 =7 e it SR TR E O RS BT B
EEBDHBLD i:i:%' | AL T/RL7( California Environmental Protection Agency, 2002;
Ross and Langstaff, 2605; Ross and Lar;gstaff, 2006; U.'S.EPA, 2004; U.S.EPA,
2005 ), 7235, THLKESOLE T, SEEHROBMOEELNHHEEE 98 1 —ty 5
A IMER BT A BB LIRREN TS, |

BEETTHIRICB TN T4 O 8 E M1 5 98 /S~ AANED HBREN TR,
39 ug/m? ThH-oiz, i—%ﬁﬁ?ﬁ?%@ﬁ%ﬁwx&ﬁﬁéﬁbﬂ\5113%'6‘0)_ 98 S —tLH A
JET 28~59 pg/md DFEHE Tho7e il ZOFMEANTHHE TRVAMRL AL TV,
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§ 4.4.3.1. SHBRFEIIAFETIETAIERETHICEIT 5 PMysRE

Ty 98/ ¢—& 10 pg/ms¥ = v
s 1 S (ugfm) | FAME | FEHDR7©5 % CD
4 Australian cities 1996-1999 Simpson et al, 2005 9.3 - T: . 1.01(0.99, 1.03)
W :9.6-34.4 IT: 1.01¢1.00, 1.01)
. o7 . <
25U.8. cities 2000-2005  [Franklin et al, 2008 :ﬂﬁ:g_ﬁ;i - Iév; }:gégl_ldg?'lﬂ)?')
’ 19,5391 ST:  1.01(<1.00, 1.02)
6 1.S. cities 1979-1988  |Schwartz et al, 1996 11.2-29.6 - T 1.02 (1.01, 1.02)
: ' IT: 1.01(1.01, 1.02)
6 U.S. cities 1979-1988  |Klemm and Mason, 2003 [11.2:20.6 - gf’l.’D' i:gig:gg; }:ggg
: IH:  1.02(1.01, 1.08)
6 U.8. cities Schwartz, 2003 11.2-29.6 — T 1.01{1.00, 1.02)
, T 1.00(<1.00, 1.01)
20 Japanese cities 2002-2004  [BREH, 2007 11.9-22.9 31.4-55.8 R 1.00(0.99, 1.01)
- lev: 1.00(0.99, 1.01)
12 Canadian cities 1981-1999 [Burnett et 21, 2004 . 12.8 — [T 1.01(<1.00, 1.01)
: Burnett and Goldberg, IT: 1.01(1.00, 1.02)
8 Canadian cities 1986-1996 2003 (Reanalysis Burnett{13.3 39
: et al, 2000) :
IT: 1.01(1.00, 1.0D
CV:  1.01(1.00, 1.01)
O Calfornia counties 1999-2002 Ostro et al, 2006 14-29 - [R 1.02(1.01, 1.04)
TH 1.00(<1.00, 1.01)
D: 1.02(1.01, 1.04)
7 NC cities 1999-2001 = [Holloman et al, 2004 15.6-15.7 CV: 1.1101.08, 1.20)
T 1.01(1.00, 1.02)
27U.8. cities 1997-2002  (Franklin et al; 2007 (195 ';2&5) - §¥ }3}&%3”123)2’
R: 1,02{1.00, 1,03)
100U.8. cities 1999-2000  [Dominici e; al, 2007 - - EP ]]:ggg‘lf-log)()}fll])l)
T 1.01(<1.00, 1.01)
B Calfornia counties 2000-2003 Ostro et al, 2007 19.3 - Cv:  1.01(1.00, 1.02)
: ) R: 1.01(0.99, 1.08)
0.6-59.8 IT: 1.00{1.00, 1.01)
13 Japanese cities 1990-1994 Omori ef al., 2003 (SPM). - R+ 1.01(1.01, 1.01)
: CV:  1.01(1.00, 1.01)
13 Japanese cities |i  1990-1994 [Yamazaki et af, 2007 ?SPGNE'? 4 - CE: | 1.01(0.99, 1.08

* 8y %Fﬁ*?ﬁ%g(ﬁlﬂ?ﬂ‘bfwéﬁﬁﬁ R ERRNOETHERROF T O P FERELTT)
T: 2B, CV: LAFRFBREL, CPoLFRBF L, CH: Bl R: RBKEBIEL, P: }Hé% IH: DR

D: &R
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ﬁ 4.4.3.2. BHREICX %’)ﬁEthB@Téﬁ FHHIRICEIT 5 PMes RE

FHgr |98 t—k | 10 pg/ms &= b
| B S AR gmd | rAniE $A% Y %7 (95 % CD
Phoenix ] ‘ T 1.02(1.00, 1.06)
71 4D 1995-1997 Mar et L, 2000 13 32 CV: 107(Loz, 1.11)
Phoenix Mar et al, 2003 CV: 1.07(1.02, 1.12)
(7 ) J9M) 1995-1997 (Reanalysis: Mar et al, 13 32
. 2000)
Santa Clara Fairley, 2003 T: 1..08(1.01, 1.06)
(BY2:8=7H) 1990-1996 (Reanalysis: Fairley, 13 59 CV: 1.08(0.98, 1.07)
1999) R: 1.05(0.96,1.14)
Coachella Valley, .| Ostro ef 2, 2003 T: 0.98(0.92, 1.05)
(HUIA=THID 1995-1998 {Reanalysis; Ostro et 17 © 38 CV: 1.04(0.98, 1.10)
al., 2000)
Montreal . ] T: 1.02(1.01, 1.03)
TS e 9h0) 1984-1993 Goldberg et al, 2001a 18 43 ,
Montreal . R 1.10(1.06, 1.18)
5" e 9h) 1984-1993 Goldberg et al, 2001b 18 43 CV: 1.01(<1.00, 1.08)
Montreal T 1.02(—, =)
8" 5 o) Sgggherg and Burnett, : R 1.04(101, 1.07)
: 1984-1993 | (Reanalysis; Goldberg 18 4 [ HEF1030L01, 1.06)
CA: 1.01(0.99, 1.03)
et al, 2001a and CV: 1.02(0.00, 1.03)
Goldberg et aZ, 2001b) AR
Montreal A . T: 1.0200.94, 1.11)
S A" 993 1984-1983 Goldberg et 2, 2003 18 43
Detroit : T 1.01(<1.00, 1.03)
(2 oHM) 1992-1994 Lippmann ef af, 2000 18 55 CV: 1.01(0.99, 1.03)
R: 1.01(0.96, 1.06)
Detroit Ito, 2003 T: 1.010.99, 1.02)
(STLHUM) 1992-1994 {Reanalysis Lippmann 18 55 CV: 1.01(0.99,1.03) -
et al, 2000) : R: 1.01(0.96, 1.06)

*SEH AR S s

g fﬁg; CV: DMBERRBIEL, CP: LIFRASET, CH: fiHif, R: FFLSSHR AT, P: Hizk, TH: D

LA DT FRAL PO BEEEHEL T %E%HEU)EP'C Eﬁ;ﬁzl:f?%%f*& 98
R EANBEOEREH T 5 RS 2R ATFHREL 98 X—BL FANELXE
EPA D% %4 L IBHL7~(Ross and Langstaff, 2005; Ross and Langstaff, 2006), |

A SR L0 BB HEL OV SEE RIS HRMITRREY 08 S—EL a1
fEIXFIF . 17 pg/m3, 47 pg/m? ( Sheppard, 2003; Sheppard ef al, 1999)., 17
ng/ms, 47 pg/m3 (Burnett ef al, 1997), 18 pg/ms3, 55 pg/m? (Ito, 2008)Th-7z,

PR SR O AR L 0 BB 2 R L O SRR RICI T DR TR Y 98 /5—
B EANBIZENEN., 18 ug/m3\ 48 pg/m8 (Schwartz and Neas, 2000), 25 pg/m?, 60
ng/m? (Neas et al,, 1995), 24 pg/m?, 69 pg/m? (Neas et al, 1996) Tih-o7z,

»L\Jfﬂ%’ﬁ%@%ﬁ&@ BEEME AL TV A& 2 R (Peters ef al, 200D I3 RHIEY
PEET 12 pg/md, 98 /S—ELZANAE 28 pgimd Th-oT, ZORRIT 24 ﬂ%%ﬁﬁﬁﬂﬂ)—%ﬁ
0 2 RFRICINOREIC KRB E R L TV D W REME S 55,
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4.5. EBMFEICSWTERTREEHA

451 BEREAHNE  BEEEAT SEIHT HE

MM ROAO SR ERER AR R BT s ERMIHEEITIOA T,
%«mx%m%-mﬁsﬁ%ﬁ—m%@%&:o_mﬂ:}:, TR I ST IRV ERERL
N TR S TR A AR LS BB B SR, FREORRIC Ko Th LY
BB BV ORELEBO MO BEEEORS (BRE - RSEROBEESORES) OfL
AOTENEETHS, | -

HiE OBHEIC S Cik, —AHERIC oI RS M D 4515 AV B B AR o
TWBEHIREINDSH DD, @ﬁ'ﬁybir‘%‘u\%‘m BV THBESZ I RERIEL2ERHS
LB XL, R RIS TS RS 5L — AR DB A LRI
B, | |
HE OB ORI LTI K Oh DR LM RS, SHRERBI B oH%ET
BRI B TRSR R DB EE DS R TR BRI T BZENRESN TV B, 5
BRI B VIR TR ~ DM B I B S D LR IR AR SE R A0 K oy RE R
T2, Thbh, ABREOEREIC L URSHARVERICRENTIIAERYAY AR
BENDBARDD, T, EABBRTHETRIWE~OWEIC LB~ 7n—EDET
BRLD KN LR RS, RBLEIE T BLE 2 LN DR DB L, HEAY
= X BRI D BN EL OB 52 5bOTh5, ENRRTEC 4 5HE I, fuh
| ﬂ@“ﬁ—ﬁ%%u%@yx&7ﬂ&-—@ﬁ:%?o%@%ﬁ@ﬁv\bﬁ%‘cd\ﬁ%ﬂt%g«@ﬁ%ﬁb:J:
BEBEEHIL TWBIERRIN TS, BI2IE, KBRS R TSRk
DOAEWERIZRBITAIAZIERIDRENWZENRENTWVWA,

ORI BNV RN E T AE ORER B EE I ERE T AL NE
T R RICE TN DR RS —AER L B SRR R A BB AL
RENTOB, LsLAasts, BEHREE - BB A T35 BV TR0 E B20
BT BT TERRE T, BN T- R 27 B G E B AR 51
CRENTWBLESIC, BT R A 2B R R R LU RSB R
BT R T B I B R TAA S UIHE RICKES T, K
N TR DR ESRELSBREANES REL, ShEHEAICT BT E- T,
£ OMBHATNE  BBIEEH T BELRE T HREHEE AT 5L TEBLE LD
N, '
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4.5.2. RE—-RGERCE T STHRYE -

WML T RIEY A TR PR B AWE TRADN TV BIIIC, B RO
K-> TidfEx 037{:7&%%&%%1%’%‘5%%73%50 Sz, EHaR—MIRICESEE
— RIGBERORTITENTIE, B @E’?fﬂﬁb:%ﬁ% exposure time window &EE{TH
HRERACH ML EREENAORMMBRICESIHNECERTALERDD,

£ DaR—MFE T, REHRIIEEID 20 EREOHRIChoTHY, ZOED
FELRRIEL T RRAL LT, BERELOMEESRIFEIN TV, ZO XTI,
— R ICRBEER SR EICEEL W EREELL Cox AN —REF A TRIFENT
BY, U RFEAL BB RO L ORI OBRE IS D BN AZ VI EN AT DN T
TIZEAE AL Lo TR, KE 6 FATRFFEOA Y ABIIETIL, 1974 L5 1989
EFCORELMOI L, PMas BEDOBEET —F B AFE T 1979~ 1985 £ XA
FEATICRIV TV B, ShIT, TOIRMIZEETIIIRESH O 151 (1979~1989 ) &5 2 1
(1990~1998 4E) 125U C, IRFERELL TENEh 1980~1985 DO FHIIE, 1990~ |
1998 $a>${izsj{ﬁ7&ﬁﬁ W, B ED E@S@ﬁ%ﬁ%}bf‘:o Villeneuve &HixAY VDT
— BTV LENRET ML T PMes OB 2B ELIMATEIT, REHHN
DFHPEE A B AT IR/ R SRR o7 LREL TV V5 (Villeneuve
et al., 2002), —J7, Schwartz LITILEFFROT —FE AT, RERHSCHIH L TUX
7 EDBIREIENTL . PMes ~DREIZ LBV R DOREINFETHO 2 ERIRE L
T 5EHEL T A(Schwartz et al., 2008), _

X 4.5.2. 11T R LI, REICEITS PMio BE X 1990 £RLIBE FHEMICHY,
PMs s BEEBIEE DT R RLE F RIS, KE 6 MATHAOR SRS HEEE
L2 L TH IR THEmICHY, %b:%‘%&f&ﬁ?@@?ﬁi%u WERREFILTNAS (K
45.2.2), AAITBVTH, SPM BEOE FREAEH LA TR, PMos BEK 1 Th
A BT OB CIHE TERAZLR TS (8 4.5.2.3.) , ZOXI7RRAEL LN
HIB R TAREERBZ LR IIE, BEEEO BRI BT R 2D,

USL2RR G, EOBREEEH - iR OB BN ELRBREZELIHE T2 R BRI
STVRVRIL TR, ERMFHHICE VTS 2A R CRASH QO AIRER - S
DAL ER T HLERDD,

4-35



PMeasiRE (ug/m3)

100
90

- —8— PMyo
I ) PM2,5

B (ug/m®)

©

i

1990

1991
1992
1993
1994
1995
1996

[ 4.5.2.1. KED PMio & PMas BEDREL (EHHEROTH1E)

<http://www.epa.gov/airtrends/pm.html>

45":

—a— Steybenville
—— Si Louis

-~ o&- - Haiman
-« & = Watertown
e Topeka
|3 Poriage

404

351

01

254 M

‘nA".;.'" O."A“aﬁ.,‘ .“‘*‘."A"A“

26- n, ’:'A"‘#"A
'ﬂ“ A.MA.,ﬁ.,ﬁ
L) ol 3R Rt
104

Rate Ratio
o

U —
- 1979 1981 1983 1985 1987 1988 1881 1883 1985 1897
;3
4.5.2.2. XE 6B SHIR D PMy s B P21
(Laden et al, 2006bizE-25<)

4-36



70
~— % R(SPM)

BEEREPM)

FHECEMes)
FEA TR (P M)
BER (PMey)

60 -

R R

50 1

e

RE(ug/m?)

" 20

i

10

o

O o N DD D DD P PN DD DN DS A
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X 4.5.2.3. HARD SPM & PMas REDEEL (SPM 132E OREEHIE R O EH{E)

- 4.5.8. EOMOEETAEZHA

ERATHEIZ BT E%ﬂﬁ@ﬁo?ﬁ%ﬁkﬁ@bé%@fﬂ@@ﬁ WZOWTHBE
T HUNERDHD, E?ﬁﬂﬂ?u%@?%b:ﬁH%nﬂz%%‘?}ﬁrﬁﬂ:ﬁﬁbéﬁﬁ%iiﬁb:ari?ﬂfcz’)\ KEIE
DRI T LA T, ASBRME ~DREI HHsRIERE, +Thbb
REREEOMEREE THS, Hb A REBRIIBEIMEAL A TR, EHREK
HLCARRER S CHRELE AR RERES ATV BRI BL O THS,

Fe, REBEIIIBU ML TR E ORI, HETEOBELHS, T ROE
AR R ORI TH BT, RAMBOE OB EDEBE I k> THREDRIF,
rebT AN HE, EPA DR RE LBRNT SHAITRN T, AVOR TS RIEES
DENCEETEUNERDD, ThbOREREI A/ EEOREREr kL, ot
HOT BB COSTRIENHEN, RELEEEE0BEOFAICBIERE:
ROLIL 2o TVRNEE Z BND, -

FRHHC BV RRE BT LN, URZHEH S O RICH BE RIFLYS, RYREYEIC-
W Cox BT — 7 L SR RN 72 ke 720 TRY, ZOMOKIHEF L2 AV e
RAR TN TS, FHIT AL CRE — RS BRI B SRS KR B b B 157
RIUIHThHBLEZ BNS, FHRE I T SRRFISRATIC SV T — R iniE

EF I (GAM) BED IV B TSR, ZOMIhE— R LEIZET A (GLIM: |
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Generalized Linear Model) & RV e fEATRERB EV N, ZOXH72RRIVFNT TIIZHEET
LR BERREETOREFEOHEL KIS BILLILIL2oTRY, YRID
jt%é@ﬁﬁ%%'lﬁbﬁﬁhﬂiﬁ%%@f’ﬁﬁﬁ JFEFICREVWEDEEB 2 BND, LD,
R ITAA— R BRI L5 Tl B RO— BHAREN OB M), S
IR E I T AR RIRITIC SV Ch YA/ R AR EF VITRIFL TRELED
BrEERNEE X BB, |

HEERTIGRYE BT 2R . RRGAMEORREZEICETIRENEORERE
RSB L CERRTRHEEELL LT ER ThS, FARKRKERDE LB RADE
. EORESKEFOBBICEL CEEEE - T 5, —F, KEBERUEORAETK
KF OBREIZITHIRZERHDIZD #Tk'%?ﬁ%%gw%’%wﬁ MRTDIEAORENT
HIRIC L > TRRB TR DS, T, HERKIGEMEL ST ET VBT M
/NS IR E L RKIG I E L ORBEREL WhWwAE EIHEN S LNEHBE-0MH
HEERARHZLNH AL, BN F RO BT E T 2RI REICRY BET DB ELHD,
EFERRIGRMEAORBLOMARFCEL G T RYESRREOHIKIZB T
BiZERETHDETHiEL fﬁﬁﬁbﬁk%ﬁ:‘i‘%%’%‘b BREILTFETIHRENREL, ZhbD
HARRKKIIGRG A L ORMITH EBRRPERIRED BEEEHRETHRFMALE N, L
LR, SELLU TN TR E IR IS 2V I RIR R KGR B 2 WU ABLF

DIFEFHRICL- T, BCREOMORERERRLEEL TEHEE LMD,

TURRA IS EOBEFBOSE AT OMRE CBILTIE T, —IRICEBEO XKL \{%Jﬁ'&
B BEEEOEMEREELIRLT, IWEHDOX i&ﬁﬁb:ﬁ#ié’%{teb’cﬁhék :
- BREND, ThbL, BRE-RISERIEEEOCR EREBIIEEREMI 7T
b\éa%ié_kﬁi'c%é LAl BERTRILRW T, BICEREOBV RERES, ERE
DTEV \@E%E‘é%ibﬁﬂ;ﬁ X ERE TR TEALIIBLRNW LA EE TALERDD,
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