ANRXIZDODWTHORERTEHET

AMXIZEBDKRA TR
DREEELTDRE

~PM, ZHIMZ~

20154 10A

EEERKXKFENARE-L

i

5 EZ




Co9d9d
@99
o9

AABELTSELAE

e NAX(MEE)IZKDKZIFS

o KRUERIZCKARETE

o PM, DREEZEICEAT HEFMR
FRRFEEICHEITHEER

KRIZBITHHR

o RRUBFRITZRDIRIREZEE IIKEXE

g

g

5




M X (Haze/1EE) &IT

o IR T RIS BLHEIZBEITAXREIR
RS OHIMAKLICIYELT-1EA, FETh
- E40Y

ZEHRE(EVR—2)IZ&KY, TL—2

VHAHR—IVIZHRENEZEIZEYAE

BN
e’

Co9d9d
@99
o9

CEDS

Yt 3o

B, §2=(ZHAT-H45A~10RI1Z& A5,

(N FAETR—LR—IKY))

o MIFINME (PM), ZERIERE. AV, =

RILER. —BIELIRFBTFENEENSH. T

RO EIRPNRLFIRIE (PM,5) ThH S,



(XY X )
' Y ]

A XIZEBKRRAFTREPM, .
(201259A ~11A, > >oHER—I)

Sample set no Period of sampling WS (m/s) WD (°) PSI* PM, 5 (pg/m’)?

006099
OCow9

Dunng smoke haze episode

1 16/9/2012 to 17/9/2012 23 202 59 56
2 20/9/2012 to 21/9/2012 2.2 198 64 63
3 30/9/2012 to 1/10/2012 1.9 192 56 54
4 8/10/2012 to 9/10/2012 24 205 53 51
Dunng non-haze period
1 3/10/2012 to 4/10/2012 2.1 125 26 24
2 29/10/2012 to 30/10/2012 3.2 86 28 27
3 31/10/2012 to 1/11/2012 1.8 87 17 16
4 3/11/2012 to 4/11/2012 2.1 131 22 21
5 6/11/2012 to 7/11/2012 1.8 635 18 16

WS wind speed, WD wind direction, PSI pollution standard index
2The data were taken from NEA, Singapore

(Behera, et al. Environ Sci Pollut Res, 2015)
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Table 2. Adjusted Mortality Relative Risk (RR) Associated With a 10-ug/m? Change in Fine
Particles Measuring Less Than 2.5 ym in Diameter
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Adjusted RR (95% CI)*

5t A 1979-1983 1999-2000 Average

£ 3t 1.04 (1.01-1.08) 1.06 (1.02-1.10) 1.06 (1.02-1.11)
i i & A 1.06 (1.02-1.10) 1.08 (1.02-1.14) 1.09 (1.03-1.16)
i A A 1.08 (1.01-1.16) 1.13(1.04-1.22) 1.14 (1.04-1.23)
= 0 i 1.01(0.97-1.05) 1.01(0.97-1.006) 1.01 (0.95-1.06)

*Estimated and adjusted based on the baseline random-effects Cox proportional hazards model, controlling for age,
sex, race, smoking, education, marital status, body mass, alcohol consumption, occupational exposure, and diet.

Cl indicates confidence interval.

(Pope 11, et al. JAMA 287: 1132-41, 2002)



RUIBRBRORC -RRREANDEE

o KEDARELE
X . $966,000 A% B Hh

o K[E3I6HKX

006699
09099
(XY X )
[ X )

xR ELIzaR—MAE

o PM, BE10ug/m3ERIZEFESIRY

LT

- RIRFREE
- HEIRE S

FEIE

- 2fFIRFERE
« IDOEHAEZE
- INMEESE

]

1.83 (1.11-3.00)
2.21 (1.17-4.16)

1.24 (1.09-1.41)
1.21 (1.04-1.42)
1.06 (0.85-1.34)
1.35 (1.08-1.68)
1.28 (1.02-1.61)

(Miller, et al. N Engl J Med 356: 447-58, 2007)



AAYIZFIL=FO/NREBBRAR 5T
FEAYTAIL=T 12150 /MR ($3170048 ) 5 R IZ.

Adjusted Annual FEV, growth

10~ 18X F Tt ReZ BFREL. PM,;FDKX
BREDEFRZMELT=.

1WE(FEV,) DEFERREREXRTF RO R

R=-055
12.6 - R=107 § 12.6 - p=0.03
124 1 ¢ BN p=0.25 2 124 ¢ SM ¢ LN
122 1 o 122
LM -
12 > g
L8 e ¢LB oML
g & AT R AT LE
< 1161 2 < 116 ¢ '
144 L r ! ¢ UP < 1144 *ALA up
1121 % 12 -
11 ¢ 5D E 5D
108 - ' ' ' - L Y . : : ; .
25 75 125 175 25 2775 , 3 ; ; o ¥
PM, 5 (ug/m’) Acid Vapor (ppb)

(Gauderman, et al. Am J Respir Crit Care Med 166:76-84, 2002)



18 (FEV,) DFH R RE
BE SR ERIEE LR DE (%)

006699
09099
(XY X )
[ X )

More Qutdoors'

Less Qutdoors

Difference in Growth?

Difference in Growth

Pollutant? % (95% Cl) % (95% Cl)
O3, 10 AMm.—6 P, —0.83 (—1.66, 0.00) —0.35 (—1.25, 0.56)
NO, -0.82 (—1.56, —0.08)* -0.21 (—1.03, 0.61)
Acid vapor -1.01 (—1.65, —0.38)*** —0.31 (—1.11, 0.49)
PM g —0.63 (—1.60, 0.35) 0.20 (—0.80, 1.21)
PMy —0.80 (—1.51, —0.08)* —0.01 (—0.86, 0.84)
EC -0.74 (—1.44, —0.03)* -0.09 (—0.87,0.71)

j(_\./ﬁ

BN THRIITERARWVEIHNMEREDRERICHT S
DEENKELN,

(Gauderman, et al. Am J Respir Crit Care Med 166:76-84, 2002)



I

R

FEV, <8 0% of Predicted Value (%)

09099
(XY X )
' Y ]

’
o= o 3
L )
9
DB REO LR ERRFTR
[ )
10-
R—0.79 e UP
g|  P=0.002
6 ¢ LB ®nvy * L
4] ¢ SD
AT oML
LM **LA
246, o LE
0 LN . | | |
5 10 15 20 25 30
PM, 5 (ug/m?)

18i% T1# = (FEV,) AMEAE (FRIED80%Riw) DHEEI B (.
PM, ;D &R EHETHIEREMEDL.9ETHoT =,

(Gauderman, et al. N Engl J Med 351:1057-67, 2004)



298
iR MR RIELDEAR 3
3
nl-lﬁ A 30V
o0
o
(AT =F/NERHRE TH8EREH)
1.00 —
High PM, s - Communities
1.50 —
2 120 oUF
= .
1] Low PMZS
% 0.90 | Communities
N »
£ 060 * AT
—> BM* oLB
030 = AL R2 = 0.42
e N P =0.01
0.00 | | | | |
5 10 15 20 25 30

PM; 5(ng/m?3)

HR(/\f—KLb) fiitgee S EZ D BEBICHT SmEEEDL
(Islam, et al. Thorax 62:957-63, 2007)



PM, DR RFET (REEPA, 2010)

006099
OCow9
cooe

[ ¥

R

# HR 2R

A BA fite
IDMIE BA#E
I 0f 32 % EELIE
5B - 5 E aN
FHA. ZERE. BaEMH N
ST A&
IDNE % BA it
BNEER EER:L

AR R 15




RAUSROBRB[BARANDEE 6
ERIEARL R + RIERS
- — 1 1 ............ >
([ 77o— | [ mERE /R | [ DS
AN N ¢! ;
F5—9  HE#E BER MR R 3 4
ﬂz? Bﬁ% S ,EYﬂt
A4
(F5—omzd | | mEIRHE ] | =Rk
~ 1 é( 1
| DFREEIN - R DT E
\ /

DMEERIZEDEL

(Newby, et al. Eur Heart J. 2015; 36: 83-93)




) E%ré‘i',f}:ﬂﬁ',} RN AR HERS (IARC)

KREER P RMECEA A
&é (Gr()up 1) tntu\ (2013£:10ﬁ ) . 17 October 2013

|IARC: Outdoor air pollution a leading environmental cause of cancer deaths

H

“i:ﬁ

Lyon/Geneva, 17 October 2013 — The specialized cancer agency of the Waorld Health Organization, the

International Agency for Research on Cancer (IARC])._announced today that it has classified outdoor air

pollution as carcinogenic to humans (Group 1).

After thoroughly reviewing the latest available scientific literature, the world’s leading experts convened by
the IARC Monographs Programme concluded that there is sufficient evidence that exposure to outdoor air
pollution causes lung cancer (Group 1). They also noted a positive association with an increased nsk of
bladder cancer.

Particulate matter, a major component of outdoor air pollution, was evaluated separately and was also
classified as carcinogenic to humans (Group 1).

The IARC evaluation showed an increasing risk of lung cancer with increasing levels of exposure to
particulate matter and air pollution. Although the composition of air pollution and levels of exposure can
vary dramatically between locations, the conclusions of the Working Group apply to all regions of the
world.
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Change’ 95% CI p{E
PEF in morning
BN PM, 5 -2.86 -4.12 ~1.61 <0.001
BEst PM, 5 -1.34 -2.99 0.32 0.113
BIERB PM,:  —0.35 -1.89 1.20 0.662
PEF in evening
BT PM, 5 -3.59 -4.99 -2.20 <0.001
Best PM, - -3.40 -6.47 -0.33 0.030
BIER PM,s  -1.38 -3.84 1.08 0.271
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(Ma L, Shima, et al. J Epidemiol, 18: 97-110, 2008)
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I 5E HPM, 52485 T 19) (ug/m°)
<13.9 1.00 1.00
13.9-18.1 1.03 096 1.10 1.01 096 1.07
18.2-23.5 1.02 096 1.08 1.06 1.02 1.11
223.6 1.01 095 1.09 1.09 1.03 1.16
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(Ma L, Shima, et al. J Epidemiol, 18: 97-110, 2008)



——— EEEEN

HFRYEICRIBIERE

ERHE | (EMEHE  (BEE
J L
BALEERE (PRS- BERREE. MHASE))

HFRDE (PM,,, PM,) ICRIRIFEESF

i

_______BHA | KE _ WHO

24FFR S 35 ug/m* 35 ug/m3 25 ug/m?

PM25 * ***%*
& 15 15 pg/m3 12 pg/ms 10 pg/m3

oM 24F5fE ¥ 100 pg/ms™ 150 ug/m® 50 pug/ms
Y gy — — 20 pg/m?

* BARDPM, DIRFEEIL2009F9I8 F
> SRR TFIRYE (SPM) IZROEE (B XKZTPM,IZHEHE)
o REDPM, ;DIRITELE (FF14) (£20125F 12 A RET



PM, DR Eﬁéwﬂt

("5‘2255—1

BI5E B 646 %
AAERH 49255
BIEREERBEH - 196
RIEEEFER 16. 1%

OBEREERFE( 19B)
MIREREEZERE
(EROFE(Ihhbh o IEER) (405/)

ARFEEIERR
(BEROEEICXYIEBER) (88)

006699
09099
(XY X )
[ X )



smnls 988 o
RO &
(A RNE I
N E (N gpigigh
:.

(ug/m’)

40

35

30

25

3 — S —
10 43.3%
324%  276%
: 294% 333 %qa1y
Sy I 133%
0 I | I | ] I ] L | .-
T2 13 914 15 16 17 18 19 20 21 2 23 4 25

—

£E)

e £ I i B s JEEBTHIER
i A EFRET EEIERE (RHE) ICHIF DM ERR

{7 e B B

REEENEEOAEGER

B IREA



006609V

TR DT OB M ISt

i}

LA IS e &t
i L1 A1 E TEINDHEZ
H ¥ #54E (ug/m?3)

T% SRDNEOENTHORERDH
I 2042 LLMEENFTEASEITELY ,
= (& =% @1&%« HLTIX AL T,
EECABTEENEEND,)

II

T'l'

s

I 70Kl SATHERFT DBE LA, B

SHETL BEAOZENSLNDE

(RE ) BEME AN B H1=00. KA DEALISER T B
o) 5L

e 3

ERIME L FREROBRERERNOHIE. N, SHES,

REATHUNIFIRIEPM,)ICEIT2EMREE L. FR25F2R



(EENGEIZEZASEHS

o PM, . D1HFEHEMNT0Ug/MEBZHEFEIND

Co9d9d
@99
o9

EEE. MEFEFNMTEBRENTHOND,
o TDHE . BN THORFRIDHLIVEEZEZSH

ENHER NS, ENTHRICEDRFZ&/NR
ICL.ARDBRAZDGECTHIENEELLY,

o T_T- s ;d)ﬂE?&j(%(t
ENAHoNEDITTIEE

ATEUVRY BB ANICE
LWDTEFHZFDREHNT

DITHRZERILT DBHEIFTELN,

[ RE<EBADGZEIEE?

TR FRMR TGO, KE O KK EIBE(Air
Quiality Index) TlX. 150ug/m3Z 8255 EI1ZTXTDH

NI oo HEINEFENZEF

HIFgHRZT1ELTLNVS,




REOARTHEH(AQ)

?k D AQI 2
PM,:H BEFE BEREBETF/ (X
144

0-50 0-12 B AIREITIRIF T, BRI

(%)  pg/msd (Good)  [FEAERIFEST=LELY,

51-100 13-35 hiEE REFBLEEIIHBREHELA. B GANIX, BREFHE (T
(:%]) ng/m3 (Moderate) ﬁB@AO)iU?k%?%E%K LOWENEBIDRADFIZEZDHED
AIREEN B D, IDMIFBERE,

101-150 36-55 ®EBGEANIZEE ﬁxﬁkkli&%kﬂ’%’i’&& g R ERE, SHERD
(%) ng/m3  (Unhealthy for THEZNIEGELD., DE- Rk FHREUVRIDOAN) (F. BRREIX
Sensitive ,.,\,..,\%\.—Jﬁ"‘%&l)\?1 (XY [TBLWENEENZTIEZ HRE,
Group) RIOMEZ B,

151-200| 56-150 | ZEISEZE [IXTOANIZ, HHEEDE [-BIRID AT, REFEITHEL
(Unhealthy) |[R~NDEZEEE5Z5AREEDN VWESNENZERIET S,
bY . BURIENI[E XY RZI7ZE ?"\’Cd)kld: Eﬁfjﬂ
%Z*i.“’é%zé‘f““'lih“dbéo LY

MJFJL &E(;;Uﬁzzu@% i ARE,
BEEZ BAEMADD. |~ TRTOAML. ESEHEHE
Unhealthy) FARE,

301-500{251-500 5 BEICEILIBERZH:- 9T
(F#84)| ng/m3 | (Hazardous) |® AIZxL. 15_%’\0)%*2“
BIF 9 mIREEAE L




RL—7I281TS
Air Pollutant Index (API)

A

“lee”

Selec I
s N;' 1:’ J: SEOKSELME
4

SR X ¥ S
mnnn DOt u n
ARy E I _ [ N
HE(mggigign B B

[ZDU\TE L

L. &b

EWELDZEAPIET B,

m]] (FEAEEPM,,)



S X X g
S e . ) P 4
“/Jj] *\—)b'hh H’% R
[ X |
Pollutant Standards Index (PSI)| °
PSID #E AR IR WK R
! (B 3¥: Good)
SORT —mevicmmuL
(G2 K : Unhealthy)
101~200 —EBRGE AR, #5M (BEMSECESR) EFLERLWVCEAZTBHERL T &, Fit.

ERE L BENFERLOEAZTHER/DRICT HIE, DIICEERT 5%
DHHAZE, MENF-BHLLNENAZTHERITLL,

201~300

(FERIZAME - Very Unhealthy)
—RERLGAX #ENELEHRLVEAFTDEENHRTILE, 7. ERE L. B
NEBEB/NRICTLIE DRHICEARTIBFROHIAIL. BAZTHEHEITLE

&

301%8

(f&b% : Hazardous)
—BRGAR. BEAZHER/NRIZT S L, Fit. BRE. DWICBEERIT IBHED

HHIAE, BAZTHERITHE,

PM, Z2 6D RREEMEICDOVNVTEHL.
ROUEWLLDZPSIET B, (IFEAEEPM, L)



BREZEFICHITIER

R A DR E DRRS

o IEBLEDMN

REZAITHAN Y RPEHEBEXINKY

BELVRET

Co9d9d
@99
o9

BT ELDRREMEN DD,
o OLIEALLIZHEITEIEEFBEAENKEL,

IREEAE (]

THHoTHLIE

I0

5275\’9153 :< =

= T%)_&f)\tﬁ_f L\o
BIZIL, IREDEZE. &, A, IR

T #{E35ug/m3) KUIELEE
B ENAONDZENH D,
BN ARDEIITFE

A

B E D

IEIREEIR . E—V 70— EQEILLLEITER



E%F Iﬁ%ﬂ%'h;I'E\T,\%ht

Co9d9d
@99
o9

-1 :7:_%L/ mI}EJXH#'j: R

o j(_l./:’%zc/)EJ

SONHEOENTOREEDOMLULVES)

’E’G%ét

TiBn9,

o ﬂ?%k%&’(bﬁi;%%%l EEDHASAA./IMNER. T
WeE L. MERDERITEREL. KYIE 517‘ 1T
E)m\tﬁihé
o NI BHIGEII. TRIVZERT 5,
® EWI:(QZLIZ\E(:FSC’C:"E?L%@*&’E.:
T RREZO. BANESEMZESSC,

o ENTOE!

EGE MDBRIRIZEHEET D,




o BN DEEIZEST-TBIR. FAXDIRIZEHL

Co9d9d
@99
o9

MEHELTHS,
o FIIFFHANDYH A XEEFHT S,
e ZNMHBPCHT . EOTAUIZIERB D TEAELN

FIITT B,

12 ZEXNRENHED H7EONMEFET S,

° &,
o EITAGAH. IKRZFESGEENI-BF. ELVY),

® 7Z7/E )

IIIRENRLIATFTE . DEZETD,

o BNI-MSELNSTELLEITHLDILERE,
o FIMETHDELDZERELFEALLLY,




mMm—wo L 00T
eeenoo 1 0501
T | or0T
EEEERN — omHOH
EEEERN | ONHOH
1 ot:01T
1 000t
1 o056
| ot'6

1 osi6
w 1 oz:e
1 oTi6
1 006
1 05:8
| ot:g
| og:8
1 oz:8
| o1:8
00:8
0S:L
1 otz
1 osiz
1 oz
1 o1iz
1 00z
1 0s:9
1 oti9
1 og:9
1 o0z:9
1 019
00:9

Z B R
(1053-f&1)

ERAPM, ;REDHER

350
300
250
200
150
100



(XY X )
[ Y )

FERNBRELPM, RE
(RAVMSURDOREBIZH T D245 R EXRE)

500

006099
0OCo99

0- Ei; 1
BUEE AN NDEREROPM, SEELIEEICEL,

o BEZDWVEVRE 8 ug/ms3

¢ —ATHLEEEZEDWNSRE 71 ug/ms
(Osman, et al. Am J Respir Crit Care Med, 2007)




odevV
Y
) ¥ 9

ZEAPM, iR (248 T19)
BERFEER

006099

Country

[CJScotland

1 = -
000 Ireland

100

T
107

T T T T T
Coal Peat Wood Gas Smoking
Fuel type

EEZMNNDRE: F19143pg/m3 (5 K463ug/m?)
(Cogagins, et al. Indoor Air Pollution and Health,
Environmental Protection Agency, Ireland. 2013)
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