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Abstract

A Study of Recent Policy to Improve Health from
Particulate Matter in Korea

Project Head: Jiyoung Shin

The concentration of particulate matter in Korea has de-
creased compared to a few years ago. However, the level of
particulate matter in Korea still exceeds the WHO guideline. In
order to reduce the health impacts from particulate matter ex-
posure, it is necessary to continuously advance the related air
pollution policies. This study recommends plans for advancing
particulate matter policies in Korea by comparing domestic
and foreign policies and investigating effective strategies to im-
prove health from particulate matter exposure.

Firstly, the association between particulate matter exposure
and mortality risk was evaluated using the latest particulate
matter and mortality data provided by the Korean government.
Next, policies and programs related to air pollution and partic-
ulate matter in Korea, U.S., and Canada were reviewed.

The results showed that short-term exposure to low levels of
particulate matter increases the risk of mortality. This associa-
tion became stronger when estimated for sensitive groups such
as older adults and blue-collar workers.

CDC, EPA, and Health Canada have established several air

pollution programs. Especially, including particulate matter,

Co-Researchers: Hee-Chung Kang - Hyeyun Kim - Kyeezu Kim
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they have provided the action plans to reduce the exposure
from various air pollutants such as ozone, nitrogen dioxide,
and carbon monoxide, which have become an issue lately.
They also developed educational materials and programs tar-
geting specific sensitive groups, such as school teachers, in-
fants and asthma patients.

As a result, we suggest that it is necessary to continue con-
ducting the risk assessment research of low particulate matter
exposure and developing related polices to protect health
based on the research results. It is crucial to monitor fine par-
ticulate matter levels nationally, assess the current particulate
matter response system's ability to operate effectively in a
timely manner, and identify any issues in each state of
implementation. In addition, in order to deliver the previously
developed guidelines and programs effectively, selecting effec-
tive media for delivering information for each sensitive groups
is needed. For specific sensitive groups such as infants and the
elderly, it is important to provide air pollution education and
programs to their caregivers or relevant institutions effectively.
Regular indoor air quality checks should also be conducted at
kindergartens and nursing homes. Finally, the decrease in par-
ticulate matter concentration since the COVID-19 pandemic
has led to an increase in the problem of ozone and related air
pollutants. Therefore, along with the guideline for particulate

matter, it is necessary to develop and promote common action



Abstract 3

plans that can be helpful to reduce the exposure to other air

pollutants.

Keyword : particulate matter, air pollution, adaptation policy, sensitive group
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o] 10pm oI5l FIAAA(PM10)2t AE°] 2.5um OI5HR1 ZH|AIHA]
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91 54, A, £, o] £ e AL HRIIA ATFFENE &
Poka glor], $AY vlol AR08 BRAuIAS AFANARE B
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Ae] 8, 9%, LESE, WIAIDA A W5 2 AP 55

shusigc

25 B4 A71E 201645E 202097H409] HlolEl BaaT
AR ] 270] 201505 H o] RojH oLt 27|dolE %] uhize

YR AEgro] AL, AFY AR HlolEl= 20209 7H] ol&°] 73
ouz, HF FAHCEE 20204 VElr T SNEES LR ot
ot AME0] pAEAI9} oA S TS ARESIAAL, A= W o
AE AN BAR E AN R AHsileH A, A, Y, 1
S5, TR GA A9, AFFEQE A4 Am e RS 1EaL
4 A A= d7129 eE AR, VAR E AASH 2 E4%
=g TS5t
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(Quasi-poisson distribution)E 7FgsAtt. TAHA|E v]ESH 7]
2 &3 A7 WAl gt *] AL Q:HE—@‘ Al IH8 Rl

9) 5ol 12 —/F A 2 ﬁ?—oﬂ/ﬂ“ E?ﬁ‘iﬂ%\—i “a_‘“ll} AR} Bt

&4 2%, H AEES 3 U(day of week) ®

ol &stAtt. YA, Bt 7|, Bt ol&d 7|, Ais=t Arg

4E o] AFES Sl HIAF ARl TS He Ao R oY

UeH, o] FASHA BAISH | fI5 A&l 7S -85t &

3} 27} 2§ (Generalized Additive Model, GAM)S A-&5}3itt
(Imai, C, 2015).

e
_‘>~_1,
e k
o,
£
0,

Log[E(Y,)] = intercept + 3 X PM+ s(date) + s (Temperature) +
s (Dew point temperature) + s (Relative humidity) +dayofweek

BV} Sl tst 7gigtol, sie 7} wiso] oje Beatso]
ok 8% WSE FPASE Heisilch. nARAIS 2 ARA 7 A

= H9(Interquartile range, IQR) G9Z2 Z71d o] AT =S
FAstaAL skl o, s EAloA wAH A2 IQR - 22 PMio
26.37pg/m*, PMase= 16.16pug/m’0]3itt. Xold S|AEAM 9] AIs
A5 HallA S AA GO ExponentialS 5t At Y=} 95%
AFFE S5k

et A2 183S H(Zeka et al., 2005) GLFE(Lag 0)FH 4
A A7t 9(Lag 4) B7] Y= H7FotLAr oFtt.
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A7717H2016-20204) &<te] A&d vAHEA] s $E2 (19
2-2]3} (E 2-1)3 2t 20169 O1F-2 M A 92 PMiodt PM2s &
Ee A&H R fashs FAE Ho, 2019990 20184 04%‘&
FAHTHE thh F7FIEAT 202090 oA BIAHA] BErt HE
59 5 7MW SAE 7155t PMio®] 587t B SRt 41.58
pg/m® 1R o™, PM;s9] HalsEE 23.79ug/m’* 22 WHOS| dA)
HAEA] Azt B FE B FEQ] PMyo 71 15ug/m’, PMas 71
Sug/m’BHs 2 $E& 715U (& 2-2)% A AL A4
AP 8 VIR TAHA ke QIE AFY Aiedx
(Relative risk, RR)S H7}stgic}h. B4 Ay} nq ] L-Zo] ALY
el S71e of Fdaael Adan BE G5t S Kol %
o 284 Lag 0(FLEID] &7t the A QEIET A UErge.
™, PMzs w2 QA% 98 452 PMo2] 22 St 98 S2HT
A HeRg

—_



H2E =Uo OMHER g 2Holz ¥ % 23

(22 2-2) M2 Xiej DMZA| S& HBR(2016-20201)
80 47.79
70

60

50

40
26.17
30 24.66 2281 24.67

o - - 20.66

Particulate matter (1g/m?)

20

10

2016 2017 2018 2019 2020

Year

=e=PM25 =e=PM10

(B 2-1) N8 XY DIMHA| 5= E4(2016-2020)

Percentiles
GBS - : Mean | SD IQR
Min 25% Median 75% Max

PMio

o | 514 | 2599 | 3297 | 5236 |198.29| 41.58 | 22.78 | 26.37
(ug/m’)

PMas

s | 186 | 13.99 | 21.40 | 30.14 |135.28| 23.79 | 14.42 | 16.16
(g/m?)




24 DMEXIO 2 Y NS Bt A HE 53 A

(B 2-2) OMEX| =E0 Al Stgol| et Zots o724 2t

PMio PMzs
Lag

RR 95% ClI P value RR 95% ClI P value
Lag O 1.004 | 0.997-1.010 | 0.253 1.005 | 0.999-1.011 | 0.098
Lag 1 1.001 | 0.995-1.007 | 0.783 1.002 | 0.996-1.007 | 0.606
Lag 2 0.998 | 0.992-1.004 | 0.522 0.999 | 0.993-1.005 | 0.699
Lag 3 1.000 | 0.994-1.006 | 0.967 1.001 | 0.995-1.006 | 0.772
Lag 4 1.001 | 0.994-1.007 | 0.876 1.000 | 0.995-1.006 | 0.982

1 D) AAA] Zo] AHEHEAIQR) S7Ht el W 23
2) 59HSE 47129 EA(PM o E= PM, o) B8 (date), YAME Bt 712, Bt o1&H
25 B AEES 8 A(day of week)S ©0]-&31HL.

\)

(® Hof| 2 vAHA] g3 AFe] Aol Higt 24
H 2-2)01A TNHA] g2 e Fo4S 22 o
g Ao M s ool FAE nAHA] Yol FHefd=
AT, HAOIA = vAHA] Lag 0, Lag 1 =52 ¥ A&
=5 Hou AdAol FofstAlE AL, @*éoﬂfﬂh PM2 5]
8 Lag 39] Bk 77 AMGS] A d =St B ot
QRIS B o, 53| Lag 09] =&0] thE A7|1EH 043*%01 7V
ot YERATE PMio®] 7% Lag 0, Lag 1, Lag 39| k&0l AP
Ofet gl AL HA

(B 2-H= Aol IE TR Ed ARl Addel diet 24
Zito|tt, AHTL 0-194], 20-34A4, 35-64A12F Q19 7182 1L
2T 654 ol FoE Lo A48T 4 B3 35-64A, 654 ol
IFoNAM S mARA] gz A% Aol AFdivE B W2 dEolx
Hoh A2 7 YeRdT. 0-19419F 20-34A41 ZFollAle vAEA] =
S= A ANT f19 Y] FofRt ATAS F2 ¢ e, 35-644] 11
Foll4= Lag 18] PMy ¥ 9] ddaHde Eou o3t 52 ofY
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H2g =Ue OMHER] g 2Holg F & 25

AHRR = 1.010, 95% CI : 0.999-1.020, P = 0.07). 654 oA} 1%
A& PM,s9 BY =27 AFEZEY] f-ol3t AT|AHS HoFlo
(RR = 1.008, CI : 1.001-1.015, P = 0.035), o]A9] Az}oj x|} SA}

S B EE Lag 19] A7} 33 AL AT 5= AUtk

(B 2-3) 20| M2 OMHA| =50 AMYo| Gatdol| thet Zots 2lEs 2t

PMso PMz.5

a4 Lag
RR 95% ClI P value RR 95% ClI P value

Lag 0| 1.004 | 0.996-1.012 | 0.299 | 1.005 | 0.998-1.012 | 0.195
Lag 1| 1.003 | 0.996-1.011 | 0.436 | 1.001 | 0.994-1.008 | 0.719
@A | Lag 2| 0.999 | 0992-1.007 | 0.814 | 0.999 | 0.992-1.006 | 0.789
Lag 3| 0.999 |0.992-1.007 | 0.863 | 1.001 | 0.995-1.008 | 0.694
Lag 4| 1.005 | 0.998-1.013 | 0.169 | 1.004 | 0.997-1.010 | 0.326
Lag 0| 1.020 | 1.012-1.029 | <0.001 | 1.015 | 1.006-1.024 | <0.001
Lag 1| 1.014 | 1.005-1.023 | 0.002 | 1.009 | 1.001-1.018 | 0.032
o4 |Lag 2| 1.003 | 0.994-1.012 | 0.496 | 1.010 | 1.002-1.018 | 0.019
Lag 3| 1.012 | 1.003-1.020 | 0.009 | 1.008 | 1.000-1.016 | 0.046

Lag 4| 1.003 | 0.995-1.012 | 0.462 | 1.003 | 0.995-1.011 | 0.471
1) TAIRA] o] ARZIESIIQR) S7FRtel whe A
2) SHHSE 417129 SH(PMo E= PMy5)3 EA(date), DAHE Bt 712, Bt oled
£k, Bt Gt 8U(day of week)Z ©1-83191E-




26 DIMEXel 7 A JHMS ot 24 3 S8 o7

H 2-4) 0| M2 DMTX] 20 Aol Hakgoll oiet Zots al7kas Zat

ﬁF‘_é PM1O PMZ.S
oy | 9

RR 95% CI P value RR 95% ClI P value
Lag 0| 0.997 | 0.937-1.060 | 0.914 1.006 | 0.949-1.067 | 0.833
0-19 |Lag 1| 0.997 | 0.936-1.061 0.920 0.987 0.930-1.047 | 0.663
1.003 | 0.942-1.067 | 0.938 0.998 | 0.941-1.059 | 0.950
Lag 1.007 | 0.968-1.048 0.740 1.004 0.967-1.042 | 0.830
20-34 |Lag 1| 0.990 | 0.951-1.030 | 0.613 0.993 | 0.957-1.031 | 0.720

Lag

2
0

Lag 2| 1.012 | 0.973-1.052 | 0.565 1.005 | 0.968-1.042 | 0.812
Lag 0| 1.010 | 0.999-1.022 | 0.074 1.009 | 0.998-1.019 | 0.108
35-64 |Lag 1| 1.009 | 0.998-1.021 | 0.110 1.010 | 0.999-1.020 | 0.070
Lag 2| 1.009 | 0.997-1.020 | 0.132 1.007 | 0.997-1.018 | 0.185
Lag 0| 1.006 | 0.998-1.013 | 0.129 1.008 | 1.001-1.015 | 0.035

+65 |Lag 1| 1.002 | 0.995-1.010 | 0.537 1.002 | 0.995-1.009 | 0.537
Lag 2| 0.997 | 0.990-1.005 | 0.467 0.998 | 0.992-1.005 | 0.636

1 D) AAA] Zo] AHEHEAIQR) S7Ht el W 23
2) E8ERE 712 EE(PMio Ea= PMy )T 7 (date), YAPE B+ 712, B ol&H
25, B AdEES 2 A(day of week)S 0]

A7} 21845 Ae) o] o] 2ok, 1ok 1
FoIHE Lag 09 o] 71 Z5HA UEHLOMER = 1
1.001-1.023 for PMjp, RR = 1.012, CI: 1.002-1.023 for PM,5), Tt
skl ool IFolAE mlARAISH AREe] £-013 Agke] tehiA]
gkt

i



H2E =Uol OMHER g 2Holg 3 & 27

H 2-5) W= $F0| M DMEA| =S50 Aol Shbg0] e ZO0KS eHEM Zit

Z;_l_g_ PM']O PMZ_S
512 Lag

- RR 95% Cl P value RR 95% ClI P value
Lag 0| 1.007 | 0.999-1.016 | 0.092 | 1.008 | 0.999-1.016 | 0.073

=S
op |Las 1] 1.001 | 0.992-1.009 | 0.883 | 1.001 | 0.994-1.009 | 0.731
Lag 2| 0.998 | 0.990-1.007 | 0.710 | 0.998 | 0.990-1.005 | 0.535
Lag 0| 1.012 | 1.001-1.023 | 0.037 1.012 | 1.002-1.023 | 0.022

158 |Lag 1| 1.007 | 0.996-1.018 | 0.194 | 1.006 | 0.996-1.017 | 0.218

Lag 2| 1.002 | 0.991-1.013 | 0.696 | 1.005 | 0.995-1.015 | 0.351
Lag 0| 1.012 | 0.998-1.025 | 0.097 | 1.015 | 1.003-1.028 | 0.018
gt | Lag 1| 1.020 | 1.006-1.034 | 0.005 | 1.018 | 1.005-1.030 | 0.006
Lag 2| 1.018 | 1.004-1.032 | 0.010 | 1.015 | 1.003-1.028 | 0.017
Lag 0| 0.994 | 0.964-1.025 | 0.702 | 1.001 | 0.973-1.029 | 0.974
tﬂij_)ﬂ Lag 1| 1.004 | 0.974-1.036 | 0.787 | 1.000 | 0.972-1.028 | 0.973

Lag 2| 1.002 | 0.972-1.034 | 0.878 | 1.000 | 0.972-1.030 | 0.976
1) AIRA] leZo] ARZHLIIQR) S71tel e 23]
2) SR t7]12% S4(PMio E= PM25)3 ER(date), DAE Bt 712, Bt °1&H
2%, B AHEES 8 Y (day of week)S 085135

(B 2-6)2 Yol 2 v|A|HR] &I} AFgo] AT/ gt 24
Atolet. APYA A JEFAEE o]8oto] T}, A7t 2 T A
Ap, AR SARRE, AHIA 9 ) FARRE, SR AR, A 71AR
24 29 A, el i SARE, S8 -7 RR 0 ' Ueglow &
A AT Sl T SARRRE S -7 FE] T1FOIA PMys9) & A
T A T FoR 4 Aol ERIE ST ERF PMS] A ETH=
A Z PMys eZ9] /18 0] =4 Uehth S FSAR 1504=
PMz59] Lag 1 Zo] A ET |ofdt AHES HICHRR =
1.025, CI: 1.002-1.048) &3 -7IAHBA 2E0]AE PM,59] Lag 0
Eo] AMY YT Fogt A EATHRR = 1.008, CI: 1.000
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ook
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-1.015). & IFo0A = 23]3 AR Lag 1 lego] A AH
¥ Z9 AWdE EHh

(B 2-7)2 SWH O mE vAHA] ka3t APGe] Ax/de] digh
A A ol AFgALR S é‘d*o*ﬂi Hof 7|20t wlE, w4 =,

olg, AMd IFo = e vE IFoIA Lag 09 MAHA =&
I ARG AEt Folt °§«] Aol HEHUHRR = 1.024, CrL:

1.006-1.043 for PMjo, RR = 1.021, CI: 1.004-1.038 for PM,5). T
g AFE T4 Lag 0, Lag 19] WAIHA] Lt ARG 2HS] Rofet
ol BEE . 3ig 240 23 *PJJZ} SoIA vl 159 B
e 45-49419 2™ APE TI52 Wt AZ7E 80-8441947] W=
of AHE 259 4% Aol =2 & é o= lgf mAHA] ] ABdo]



2% el DMEX] g 22ols Y

(B 2-6) 20| M2 DMTX] =20 Al ¢Iakdof st Z0ps Slf=A Znt
o | e Pho PMys

RR 95% ClI P value RR 95% ClI P value
Lag 0| 0.979 |0.938-1.022| 0339 | 0912 |0.932-1.014 | 0.183
A |Lag 1| 0.936 |0.894-0.979| 0.004 0.940 | 0.991-0.982 | 0.005
Lag 2| 0.972 |0.931-1.016| 0.212 0.961 0.921-1.003 | 0.069
Am} Lag 0| 1.006 |0.973-1.039| 0.743 0.990 | 0.959-1.021 | 0.517
9 P |Lag 1| 1.008 |0.976-1.042| 0.621 | 0.999 | 0.969-1.031 | 0.970
A Lag 2| 1.001 |0.969-1.035| 0.939 0.995 | 0.964-1.026 | 0.742
Lag 0| 0.989 |0.957-1.022| 0.506 0.986 | 0.957-1.017 | 0.371
%‘if;} Lag 1| 1.000 |0.969-1.033| 0.985 | 0.985 | 0.956-1.015 | 0.329
Lag 2| 1.005 |0.973-1.037| 0.781 | 0.995 | 0.966-1.025 | 0.725
jrepe Lag 0| 1.007 |0.982-1.033| 0.565 0.997 | 0.974-1.021 | 0.816
o] Lag 1| 1.004 |0.979-1.029| 0.770 0.999 | 0.976-1.023 | 0.957
T g 2| 1.018 |0993-1.043] 0155 | 1012 | 0.989-1.036 | 0.301
Lag 0| 1.015 |0.933-1.104| 0.731 1.035 | 0.956-1.120 | 0.400
%_%_.}jjf Lag 1| 0.972 |0.891-1.060| 0.522 0.967 | 0.890-1.050 | 0.420
Lag 2| 0.966 |0.886-1.054| 0.441 | 0.958 | 0.882-1.041 | 0.315
23] Lag 0| 1.022 |0.945-1.072| 0.371 1.014 | 0.971-1.059 | 0.524
NAZF |Lag 1| 1.028 |0.981-1.078| 0.246 | 1.029 | 0.986-1.073 | 0.185
T g 2] 1012 | 0.965-1.061] 0.630 | 1.005 | 0.963-1.049 | 0818
Lag 0| 1.014 |0.988-1.041| 0.288 1.020 | 0.996-1.044 | 0.098
E}%{i?;f— Lag 1| 1.022 |0.996-1.048| 0.095 1.025 1.002-1.048 | 0.035
Lag 2| 1.000 |0.975-1.025| 0.990 1.014 | 0.991-1.037 | 0.235
- Lag 0| 1.009 |1.002-1.016| 0.009 1.008 1.000-1.015 | 0.041
b |Lag 1] 1.004 |0997-1011] 0299 | 1.004 | 0.9097-1.012 | 0.284
=4 Lag 2| 1.001 |0.994-1.008| 0.844 1.002 | 0.995-1.009 | 0.581

1 1) PAIRA] o] AR AIQR) S71te] T 2
2) SYASE o712 ZH(PMip = PMs)T S (date), DAPE Bt 712, Bt ol&d
2k, B A=t 89 (day of week)Z 083135
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H 2-7) EQMEI0N M2 DWBIK| ST Aol Si2k0l Tt HORS sz 20}

PMio PMzs

SQIME | Lag
RR 95% CI P value RR 95% CI P value

Lag 0| 1.024 |1.006-1.043| 0.011 1.021 | 1.004-1.038 | 0.016

& |Lag 1| 1.003 |0.985-1.022| 0.732 1.001 | 0.984-1.018 | 0.942

Lag 1.006 |0.988-1.024| 0.525 1.000 | 0.983-1.016 | 0.939

2
Lag 0| 1.001 |0.993-1.009| 0.833 1.004 | 0.996-1.012 | 0.308

oro |Lag 1| 1.004 |0.995-1.012| 0.402 1.004 | 0.997-1.012 | 0.297
o Lag 2| 1.003 |0.995-1.011| 0.419 1.004 | 0.997-1.012 | 0.254
Lag 0| 1.001 |0.983-1.019| 0.953 1.008 | 0.992-1.025 | 0.337
o]& |Lag 1| 1.008 |0.990-1.026| 0.369 1.012 | 0.995-1.028 | 0.165
Lag 2| 1.006 |0.988-1.023| 0.542 1.006 | 0.989-1.022 | 0.504
Lag 0| 1.018 |1.008-1.029| 0.001 1.015 | 1.005-1.025 | 0.004

AP |Lag 1| 1.016 |1.006-1.026| 0.002 1.006 | 0.997-1.016 | 0.206

Lag 2| 1.005 |0.995-1.014| 0.359 0.997 | 0.987-1.006 | 0.479

1) A eEo] ARELIHIIIQR) 71kl the 2}l
2) SYHSE 7129 E2(PMio E= PMys)Th 'S_W}(date) AR Pt 712, B olEX
25, B AHSES 2 A(day of week)S 08332

(I 2-8)& APGHle] ©E nAHA] &3t APTe] Ao digh
A dato|tt, ApgRIe] whet BIAIARHKCD ZE A00-R99), 4%
3 FA$KHKCD FE 100-199), 51874 AEEHKCD FE 120-125) 2
2 URon, AxEw A3l A9 vAAPge] BlsiA] ulAHA]
Z9] g0l A YeEAT HAH R Folgt ik YeRR] o
ottt % 7+ AN JIF-EA OP@ £ et A@Ado] tEA
Ueht=A] BlaEAs 997t 9lod gk A=t 9 u|A|dR] Eo] &

o A 59 2Ho7 3t 27} AL A QT Aot}




H2E =UQ OMHER| g 2Holz FM & 31

(B 2-8) AIYER0 ME DMEA| =20k ArYe| Shkg0f gt Z0kS aREA Zit

2o | Lag PMio PM2.5
RR 95% CI P value RR 95% Cl P value
Lag 0| 1.003 |0.997-1.010| 0.352 1.005 | 0.999-1.012 | 0.098
M [Las 1] 1002 [0996-1.009| 0534 | 1002 | 0.996-1.008 | 0.502
Lag 2| 0.999 |0.992-1.005| 0.648 0.999 | 0.993-1.005 | 0.707
Aviae Lag 0| 1.006 |0.993-1.018| 0.395 1.009 | 0.997-1.021 | 0.145
EQQ_L Lag 1| 1.008 |0.995-1.020| 0.236 1.003 | 0.991-1.015 | 0.613
Lag 2| 0.994 |0.981-1.006| 0.325 0.995 | 0.984-1.007 | 0.406
—_ Lag 0| 0.981 |0.956-1.006| 0.133 0.992 | 0.969-1.016 | 0.527
a-s. |Lag 1| 1.003 |0.978-1.028| 0.833 1.002 | 0.979-1.025 | 0.883
T Lag 2| 1.003 |0.978-1.028 | 0.837 1.002 | 0.980-1.025 | 0.847

1) AR eZo] ARESIES (IQR) 37kl 12 A
2) SRASE 7] 9.9 BUPMyo EE= PMo o) 9t (date), 248 B 712, B o1&
S, BF =t 8 (day of week}S O18313S:

AR =23} AR 95 7ko] ATFAL sko]
Sithe ot 3 Aolae 9L &4 Lag 05F Lag 471419 X

ARINE Briok=d, A
YERA] Qksktt. ol s ARRiES il =+
HAHA] S=7F Fasks FAIE 2832 ol old9] nlAHA| =& 5
TEO AHAoE Aero] uAHA| glolgE 2437 Had & AU
ot 28y 53 B4 ZioA= Lag 02} Lag 19] vlA|HA] go| of
A= AFY A3 7HE foftt AidE Elom. Lag 3 B+ Lag 49
HAHEA] =52 A= |25t A4S HolA] 2ttt

—_&4
R
-

N
S
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)
b
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-
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23t 23S Sofl T 2 I3 nMHA] 2T ARSI e B
s Ao BlAEA) 1w oA 2ol JIS v 4 YL Sl
o ]

Foll digt A5 A&HH o= wrastal QtkLiu
et al., 2021; Wyatt et al., 2020). Z|* 2021 WHOOIA= B2
Agk uAHA] I 7[5 AABHAIL (PMas: A8 Sug/m®, PMio:
Bt 15ug/m’) (WHO, 2021b) 39| B]AHA] F= 9435] o] 7]
Hib= 2 A2 1613lS f ulA|HA] &3} Fn 3 23 44

Al&siA o Aot
T AR 2= vAHA =53 AFS 7S] G442 A g1l
EHE Folt. 7]&9] AFFolA = o]gt w442l

O (Bae, 2014; Achilleos et al., 2017; Pothirat et al., 2019),
5] lag 0, lag 1, lag 29} HIA|HA] ©7] &3} AFFR7Y] A3H/do]
BuEdtt S04 APt AolAE mlAHA] @7] =& A8
A dgko = QIR APYTEe] A¥dS ERIg HE 1tk (Zhou et al.,
2021; Yang et al., 2020). & ®AOA = w|AHA| o ¥ FUT A}
7] Ado] e 7] w2l vMHR| Y] =g Ht Al&SHA &
Ity 7t 7IEAE 2ASHAY YA 2 ool HAS A5 HE
AFEENA EEE ATk 5 AET nAEA] =& - AA L at
87} 315 Zlolth. EFF PMys7F PMyokth 5AZHS] RIAHA]

Tt ARFe] =7] Aol = R18f| PM, 52 131/d-2 PMioEth

o7 *Eixﬂ Rom, ol EAoME 7|E] AT} vV =
PM259] fIsi4do] o A Yetstt Eﬂrfﬂrﬂ ?}—ﬁr PM,. 5ol Hiet 2YE g

= A&siA ZdsletE] PMys 11 et A&AQ0 TH

han i B W%
o] o g oot

flo X rﬁ

o xe s

E



uhAEto R 5% U2l nAHA wE0] A7 Feo] FEAA
A Urehgtehs ol s B4 A2 A
oA o] AA] AA7elo] Artt 1eZE 9] £
ol 71 AhsE F83to] A0] A eF SEE AAY 1 5
207 7HE3QITHE Aol YA, Y AL B3 54 1FIA
49| nEAY o2 GFo| Rt A5 Uehdths 2L AT 5 9L
ot 53] Wurt ol o)A TlHRA F gi3lo] B Ao Uekgt
ou], ge ol ulshA THE65A) ol 1ol
S #oRet Aow ekttt 31 AS)7t nest Asle] w2 1gshn
Ol S Teld o 9o nwA] eFo] ok AT Hgko] A%

A 71 = 1o, ojEel e divlste] S 3 1SS o
o= 3t vlAHA| “H— g ASsiA Es) U 987t e 22
2 HQIo}. E9) sk o9 i 52 7 AEolA= vAEA|Y
=E JFol HEhA] oy, Gele SARE 5014 Q] nlAHA]
= JFol thE IF0l BlshiA oAl Uderdt. gt SARPE
Fole= A= I=BEAAETE 290 "= T2 F3Y AR
I d<estal dFEolH, At SA14 kFo] 7heokal, 79 Aldtd
gojet wdthe B8 = sk AR olH Y, 25, ARAY Pkt
A& ZIstal v (L&, 2018). TEpA B2 25 Hlsf A
oA 9] EFo] Wil AtV kgl M 2 9L ok 1T Y
7Fs7dol Qe olHt Adhe Tl SAKRL B 71EF AojoM 9] &
ol W2 A= At vAHA] i3S EeR Ao & " e o]
W= AARI

g 242 A& A9 nNHA] &0 AR AR dvge &
AstRoY, 75 A= dHE 242 AFsHAY Ee nAEA] =54
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AR AFEA) e o2 A T S S TRt o] o
A0 NG A4S ool YA 3 SV HY 02
o] dEstP o, Ay HL 2018W AN 7HA] A5, FH7| A
2 20229714 FA5H= AL ZRE AASTATHIARA 95, 2017)
o] FHRorR = Y HiE S, FAEY, U AS BS, FY 7
g A Boprt lod FAEY, Ut A B 9 FA 7|9t Eofof| of
ot 393 4 FATA = o2} A

(B 2-9) 20174 DIMTIX] 22| ST ST FTH(LE

S0} 5H 2T
apez | B3 SOMIOL | - BE Muslol 55 BEMole WE £1
DIMBR] B2 | - SORAIOH DIMIBIX| X2 o &Iz ZE

- Ol0|SS I3t AUIE DRt

BIZAE DS BS | - Of2I0f, S X DIMBIR| SHY oM M

5 oIma} Y MHA | - SHm AL HSAIY St

- DS TR SOPK= AlOIMHIA

s o | merm pm o | - BEYM S H8S 28 9 oluAAY s
- DIHIBX| 272t S2HERID) £7

AR BARA FF. (2017). AR P2 FEqoA L&

ol % R ulAEA el SR

)
ot
o,
N
®
ok
)
L
)
[\e]
(&)
—
O
5]

A4 o]l BEWY AL X

P
ol
2
Ir

A,



A%

4]
o &
Al

Ry

st

o]

3

S
=

HE AF

A
=

|X‘I
]

3

ot
X 7|
Af

el

b

=

2

]
=

ct
=
S

At
2
=

S
9|

AIpAef A o

2|

=
A
=

o

=
T

HS71E &2 &

HH
o1t

=
=
(=]

ofe]

10. OIMEX| IsE A= N =Y
Al

12. SOFAIOF OA|
14. Ol

13.
15.

1.

42
=

=

SOFAI0} CH7|E
d}-

A& (2019). HAHA ] SAAD(2020~2024)°14 A&

1

BN T

< = =g oX

N m_-‘mﬂ =K

B oo owm S

T W iy

T o __Hmwﬂ ol wor

| uw O L

s a X = K

T a4 N L:nlr & M .

L ol - Y

O o op ™ | 5| BNE (|

o =T 70 TH S I el i o Ao | k&8
- QX 71_ X =z | o 30 NS | g | B
8! ‘,_ mm N No =) E_.M_x K | EJR ]
BoOEFex % | zm 3T SE|AG
= L 0 HoRD | oE Xz | miE | KON
5 T o = Ko Koo | Ro K1 | F RO | B <
K! < UE e X __Smm ok ok | wrdiof! | < AT
2 o = " = FX|HATA | TR MR
) ﬂo Nell~al ) |G 6 | ON |
1! N o oANF &
oF ol ° 1ru ! =
ou Wofp B iol oH
x T K " Ko oK oK oK o
N - B g | B % | L8
o Mo X° uw ﬂm ! e <+ T

[e] N- = e

o m X g &o W_ mv_.._ *
OV ,mﬁ P o =
o < o o . =3
& = H WA e 5 @
= TrEmmoa g =g
© R R "
(45} ﬁo 7_u UL ~ ~

42
=

]_

=
A PARA

of, A EE &oF, 7l

AA



H2E =Uol OMHER g 2Holz ¥ & 37

7L, IUHZ BSE 2l OMIHX] THHHSKIA S|

UG ZoplM Y S FATA= 2A F 72 U=, A
AZE s vAHA DAY A] APdd)s AA vldAERA et s
Kotalzt spglom, F A=

14 of
AR 29 A7) HES 913 Qe Sy, A 871 el M L F

L
ft
do
o
il
i)
)
o
N
>
o
filo
o

E35] Z7H= A 20199 3YEE blA|
o, olo] wE mAHA] Ad HSAAE FHlstaat sttt (873

shob et 1 G e W
7] Ystel 917 Ane

ZANFE ol e 271
0] AR WAERE wof %-%E——a 242 Assto] B2 28
A e AW AWHAY, T2 DY AEAS 27t Es,

HopAZ oA Ho] AT AFE FAHES o] ek E HA
U g7 AR ueE e Aol AR AEte Lt 3 ke
A

Fo8 7} Hsto] ‘AA AHENAE AL 2BAS AAsta Az A
H dA A= A 2RAE AFsteS stttk &7 i3
ol



38 OIMEX| Y F& I

mjo
o0
rot
b
e
o
]
o
ook
re
-+

(2F 2-3] =0IMER A71EE 1=

< ZUAAA 71FR 7= >

THA| LHIE . slife] QHDF SZE Wy
#4 HEHZ A Lyo|1&E

T2 | 150pymOlY 2ARE A5+ Chad Topy/m 20t O | B4l THA 2% @45 + 18 XF Oj¢
BAH | 200pg/mO 2AIE RE+CRSE 150py/m 0} O | FF0) 7] 2% 0% + 1Y XS 0y
HZ | 400pymOY 2AIE RIS 200ug/m’ 20 O | 'BAH TA 22 9% + 12 X[ OY

A S (20190). 25k PIAHA] 9718 B2 AOIA &

FUA7 Bofol o) 33 ALORA B2 E U2 FAL U
A% A7 B 78 Gsfolt. B8] Ggot L S $Jste] §X¢
o 7k ¥

2712 u WA =52 sty 95t upAaT o] ARS T B H A E
2 AISC 122 AHERAS, A

A NH ARG Ao FF nhaT A\ Yat HAg npaTe) ma
=]
5

__ql_,l
2
B
_l|r1
ofjr
We
4

E5h= HQbE AASHATE 183l 20199 nAHRA] 3143 S5

] ol 27t F245] SitEEA vpAT B4
o] o, I=t Y ot v HAR Qg AR Y SHS BF
FEsto] mpAT AZEY Fo43F EAZE A = e AA
2 BA8 vAIE AFEE FEol= A7) gk J, vkaa &

w
it
o



M2 =LHel DIMTA| o

B

o

o o

__Qn_

—_

X

J o

A
o192 AA7IA BAS Bk

oltHI Y&, 2021).

1=
-

9go] gt

)
el

o

—_

7

84 WAHAZ <

oX

™
o}
:
)

el

o

= O
=

3|
T

P
&

7

_?.

A]

[

0}O
To -

.—ﬁ I

o

oji

R 12~3%00E gk HpAS

A5

=13
=

WA 130 At 22

I

7

]

Jo

23, SNS, AgH 5 =1

131 s 9

)

=
ﬂo

A, Gfron, =11, FHFAAHESAZLEAD,

S}
o}

opAs] = A,

AL, ulg

)

FolEetelg viel

o
[S)

Z27h o, sl AegAEE o

2IHZ Al

i

A7 2 A



40 DIMBIRIS] 4 YF NN YIFt AN BM 5

0o
re
41

B 2-11) UAE DIMBEX| =20 gt ESEXARY

() =7 Ug
- HRZER| 93 3 DE4Q, MOAY X S SAUY X Al 8
-~ 220 Dl YolD, S5t XY E= YARY Al SEIY, X =
=o EJEH = I‘”-‘—
- HIARZZA] Al S 8 OlEAMIE IS )
ora0r woi | - 2R0Hi9l 018 Al HIAKZZA| g Mg OfF, A ¥ 1S
SR TS| nMEiR| Xig Al XX BEE A
HOMRE | - NHE S MMMl S932X E52 9t DRI Tl
(So22x) | 0 XiE-HY
sor 2zx | - DA HIRL SM B71EA| 2%, 18 2=k dzwel s 5
oS- = Ei}_xl AlaH
ool | ~ HIMRRZR W Nl 0iF7 OiSws, PNEM U BAUS 53 &
it ZeArEEe A 2 5 o
woo] | - HIERIER Al DMPIRMEH(SARS) U BSHNNEE 292
SE- Sofl S22 ST o ojNE FY
- olz9l, TERt S YUt 2PLE JOI=zlRl O
iRt * OIMER LIRS, 580 UH)| B 5), R, Of2l)
=0l 5 DIMBX] ZoiEE MMl AZ4A HIE

A& WARA T (2019). PARA B FEAE(2020~2024)0014 <

=AY BopllA mAgt ez g FA= Aus71d B FolE,

0_91. f
?":
>l
o
=
é?:
o_,_,
H
ok
o
%
E
=V‘.=
ol
ok
)
Jor
oS
o
re,
l
o



H2E =Uo OMHER| g 2Holz FM S8 41

I
*_£
Fﬁ
_|91

= Ao 2RE 7|Qsks vAHA & BE|E Fa5HAT, 1
A2 FRRE FUske nAEAIE BEske Aot =

W 5
99 @ AYL o)A A7 el AT 4 G 54 W], 27} 1+
o] FEHGS Fashe WAlo R Asof stu, nlAEA We] STA

goA= H71edEd 47 olsel gt %7} s %%ﬁ g TYe

& 7siskn BASIge] AR TR S5 Bsl A5
S R P

g3 F=2 20199 FE vAHA] SS Y5l #2 Sh=(iR) T
Xﬂ%}oﬂouﬂ 1 DTZHEE= Ob—} 7He] HHE-7|& W FY,
5 "M S At
et wlAHR] He FFA A= o]t 71 g
TAFG Y Al ATt A g ATARY T E g,

|
o
")
H oy
o
&
N
$
")
1.°~
=
iﬂ
tolt
=
i‘i

fo
=
X
g =

0
i

dl
-
>
R o
Jon

off ofN N o

1o
= o
'%__2:,

fd
&
5
M
)
_O|L
)
IR
[\ 9]
S
\O
rw
é
i
o
X
T
A
N
my
o,
=
)
5&

>

A7 FA =71 2ol 01310? ﬂJrEH’S = 59l 4= 7J91 H71e



Bl
00
Lo
&
0

I

iod
ok

ol

A
()

q

A

Sk
o

42 DIMEHX AT HR

7

=
=

Ag—r

|

L=,

Jo

S
&

3

d

3

A
=

of

A
Qs

_"

FaL oA A] A

]

oy

o

=

AAAL T2 =¥

L=
.

fle)
G

o

7] BIAHA]

¥

UAEA] s = ofu e gy,

T

= 7] .
ksl
-

=
=

SFT.

5

= Ad

ol BlAIEA] B7] RS 7 oln(D 18] Al o
2e Aol E

°

_?4

=

=2

=

T

ol

Pt 5SHA Zof

o

A€

HoA 2= Fu ulAEA) B3 24
3 o)A



A8 AFARA(19~723

|

o]
v

M2 =LHel DIMTA| o

oflA] AR I 7]
e

B
keife)
<

T

=
tof cloret 7

HAE

.

-

A

HE, DMIZHX] 2
o

_c'q

I

" O 45 g W
Wmmogiﬂ
o o KM
jm
15250
(o] (e}
E_E}LQWAT
2 o X
n_EHo(\UH._
ﬁ_.ﬁuw-_mk,_ﬁ;%
[l B
1%2ey
L_Lﬁero
— " ~
Do W T
T X fvail
TR=n"
E-_OEL_LWA_OI
E._ONM,EI
o T E T
<° oo T E
n_rmn.tnme@a
o_e_ﬂ_ﬂum.
o
o«qorﬁam
M

W ogo My Mo

SFTE.

o

A48t}

o
=2

]I_;‘z

S/, mAIEA] HiAH L

s}

o] T AHA]

Foic
Ay A%, 9



TR T
oy & R
:m NI W
TS
ol Ny
H mw ~
N
CEEGEE]
o o ”rm
t KX
-
®=
._.mo = o_e ot
< T W
: = ﬂ i
oF A ol
o H Al
7l < ey
o D
s Zgu
50 T 8
=~
R0 R _M af
~ T
o o] © T
W ar wll <_o__o
= N Al
= F oo
< oW

5t

=AIE]
A5

L

Aok,
:fL

o
=

aL

A2 A}3]

SHATHLE 2-4)(At

T

glojg =

S

1 2

=
=
-

A= 4o} T
A9

AnhE uAwA]
7Fg31e] of

=
=
a.o

A

1 ¢
|

W
| & AR FE S471E S5t SUIE vl

2
SFATHH 2-5).

°

131 A

5 ©

2

A2 201941 R Ho A
By

=

=

=
=

Al
o]AAEIIZ 2021). E

(Living Lab)’

=

o



H2% Sl DIMHIX| the B0l MM 53 45

<

(28 2-4) A ADE OMTA| 22 SeiHX] ZEARY

£0pE DM x| S8l E3EHX| =AY

ST R R EEEL REER)

https://www.bucheon.go.kr/site/homepage/menu/viewMenu?menuid=14800600
70099141 2022.10.18. Y&.

(OF 2-5) FHA| DIMTA] 22421 A2as S8iE

A

O] HFUMOIY A EHOL

U4 APY Ho|A%, 718 FANT Y

SHA DWRIEER0 2SLICH

o TEAD AU NP 4y

34 Y

A BRI, mA A S D ESEA 2.

https://www.bucheon.go.kr/site/homepage/menu/viewMenu?menuid=14800600
70099141 2022.10.18. U=,



46 OIMEXI A F& A

o —

mjo
o0
rot
b
e
o
]
o
ook
re
-+

2. UHAS Y DMK S i

ke
i o
il
-0,
o
E
%
i
b
F>

2 o) Sl B or e A4 v o
£3] GRohopg ol2AL SIa uAEA e SARAAE

S A%uT Jolselele MER nhgisle] ojzlo]q,
SHiL, QBRI A BACIA A ARS RS AR

7t ER0-SHY-02LS U8t DIMIHX| HSOHRHY

rict
o
e
kS
~
rl r
El

ARl M7 d o] B3 EHH A18X(ALsE
H| AR vgARRA]) D A232(FLATY BE), 7|eH]
12)

T
)
rE

2 DA 2-12) ‘YRoFIPY-o2A 5 HPAS HES 97 T
= AR S & SIS B T Y X ofell 5
HopAE H52 Sl WaRA the, 9ney A 3% A 52

1785 ‘2"13}(173‘:‘ 2019b).

o, °
ox!
ol
2
& |
i)
H
b
Y
JFI
D)
4z
0
N
r
ik
PN
2
>
&
1o

1) 8737 (2019b). Ffrot-3HY- 024l & HAS Heg A7t s vAIHA] Bl 7178
9 Wi8-= vige= et



H2E =Uol OMHER g 2Holz 33 & 47

(B 2-12) 'SROH-3HY-02t S FAAS B2

=]
HEE U

)
|-OII

s OMEHX ey

& NS e
- Al - EXME EERYRO0| Yotz 7|2t St =DM o1F
‘DIMEHE] M2 SOt egREoz Fots J7IE0 sfigcks 32 DIMHXIE
2o Het S8 =017] 2fet Chg 2t 29| HIYMYZEXIS AYS + US.
H18= HI1& - Chh, SHEREEE2 270 0149 Al - &0 FFX¥o=
(Is= OJMEX| HISXMAZX7E 228 ZR0= o Al - EXIAOIA|
WSFAESN )| HISKZZX| AdS R’éi%* = A, O"*t”% Al - EXAE

MG A7t §1op ojol w240}

|:||:>II

‘DIMEHR] M2

220 et S8 - Al-EXAE H1E0 M2 HIYXNARXE ALY of 23
H18x H2& 71| & L= AURI0AH S QE Hot= Hiof| 2t
(Is= OJMEX| Y, BE¥Y ZFMk S BUE £+ US

WSFESN )]

‘DIMEHR] X2 - YRE= 020, =2 S OMHXZRE FAS AZQ dT=
(o 2o SE 23517 #lot0] 2F oE Ol Al Of2] TIHES X I.EJ
H23Z TS 2SS SAKI| et ug S FAAS 2S0HH
(FloHAES E3) =

TMRIR| Kz o
2R et Sy
A|oHE1 I-"‘]4X
(Flopizel H2)

1. Of2I0] - PR} - LeOl - ke - SET LB - AFLER 5
OJMIZIX| =50 Bl2ist A5
2. 29| S/, DEAM 22X} S DMK =5 7540 52 A5

% ol TE BAEAZ SRS A9 shLet ofdlo]

A, A8 FA M e Aot Qg AAPHL, 5-shal(d)
ARk 275, AIFES AAE Ae AEsiitt Be Ay viAd
A FA7IEE E5T AS Axsrer o stue} ojdoly, kel
TAEY &5 7185 42 2T AR AWA 430m> o149
ojdolde] Aul mAHA FAV|ES 6AZE Bk PMig 75ug/m,
PMzsi= 35ug/m' o2 22 11 71%0] Ao ATHAEWE 718 T2 Al

L
B, 2021; AU571E B2 A3, 2021).



48 DIMTXIS] Y HE HMS 3 HA HY 5 7

(O 2-6) I=sk OMEX U8 2F A=
HiEls

Ml &5 -

oj

|

i i n X

Ry ol Aowspey o

Fn (OIZIOFE! L-0lQ0kA ) =g £

ey Hews A2 DupEEEY 3

S}

7IHE BER AR o

PR BN R O e o

22 ASED o2 AEED CiS=Aj0[ ZagET
L g L "
Of HE mpet
C=2l Fmb A-E 18H Al -5 St
X agx ey (OROR =olagits
H[iCfEE 14 90
CkSTA | 23 wHST ) h8TA| wey Emen
iz =01
ofls X} o4
A2 Eietuy
(OfZI0R =020k
84 B 2
e 20| CfeTX BERE FaET 9
<2y g g =
Z
FlAl=eD . ﬂ zigsta of210| %, Lol ok
20 iy

GEE oA =P B

28 Txpp b mnn  OF2E 8 29| 9503 2], TNoR X Eled

A B, 019b). FRok-SHY-ol24l 5 HoHAS HEE 91 W vlAwA ol
ollA] Q18



H2% =Ll OJMHX| oy

123}

.M

AT,

“are

Hoa

.ﬁo

a0
Gl

1

ol

N

Lske T,

LA

= B39 782 ol

ol% 1Al

o|y, k2l

™

, ©]

ki

Ao 71 5}

)

Apzeqs] oS

=
L

1ot

9]

—_—— —

™

}

5

U

O]

< ol

A

ol Ao}
qt

=J7] o) Ay o WA} 7

[

=
T

o $IeE, BAL ot
= A 4

R

o=

olALe] AEH 52
107} 912 Aot

ot

=

Sk O

o

o o
SfoF 2

)
.,

O
(]

]

=

A8
Al
=

’

A=

5

3

=

&

o
NR
m_m
1o

S5, €4 A7)

o
Bk

71 A HARE (AW Al

7t

=
T

ot} 4

29] 3% PAYA

T

1=]

A =

=57] ofFE

tach 28 of

O

Az sz uAHA7E HAEet 252



8l

100
lHo
®=
%0

I

iod
ok

ol

i

Sk
o

50 OJMHR|e] HZ F?

R
o
o%

A
ol

No

o
B
<

B

il
N
foln

!

1o AA—

]_x] 0}o} o

A5

oA m= 1t

L
w2

A= He g of

9|

ol o

}1\_]_—

A AR, o

—_—
o

R

le)

Ho

oj
N

0

J)
0%

=

OIMIEX] TS HZES 710|

ot

Lt S2XHXE 2

go] gl 2 oltelA)

= 2~
=2 5

S}
=

oA TAE Al 7|7

-

(]

L

oo

b o8 A3

A3

ANPE
3 7lol= kel

sfofof

]

©

T

He o}

o
=

oA A o

-c:)-j.
wER 2019). olro] 2o}

tol ‘999142 9

7] 915

()

r =
E‘TE

FATHELE-

S

=il

A}, 2] wEA, RIS, QU A715A =5

A

= gye]
=

£

Aol Ejeke

- 1
T

o, Aol ds}

tpolo}
A A 1 ptow

1A go

9|

A
=

shahqit.
A

3

=
O

3} oA F

3}

A}

v DA A S =

=
-

A

= O
FL

7tol= 7]

Ho

=0

7

o] HAZ 7372 RAAFLRE Lol A UTHE 2-13).



0
lHo
&

by

K0

2% el OMHEX] g 2=

7ol

5

toick. S8R 9
el o

9

2

|

AEA) 7]

Fick. SOAAAES] ATt ot

S

(o]
e A=

S}
=

WA &

7tol =21} vt

ki

£ 9

712 ofelo] s} sk

5t

olt}.
JAAAE AN AA BaT

2

A61720] et AFdF= mAHA] R

Z]
A

_'H_

o7} 7] W

(KF80 o|4)) mAziggt ohje} 29z

®W570] A

N 258

oa
NI

T

Aol A10] 2]

olofl <7

,mwo
ol

Iz

=
O

ol

SRR

S

S2d o) YAvAIE AR W

oj
%0

wjr



)

Tl
ol
01

k

H5710[C 7|3(

y

~O
AV
ol
Kl

.I

F

(B 2-13) 52

PM,s 150 ug/m O|&

PMzs 75 ug/m O&

PMio 300 ug/m* O|A

PMio 150 ug/m* OfA

1==3
=

DL}

= OMTA| S 82
S

= 0lAT XZ Y AE

o

£
—

CC
o

A

HA(E(FE) LF
C

Ko

= OMTA 5= Y2

7 B

(EfF)

~LE

* DHfIM(RE|SUH
to71EE)

= A

w OAT HIX| (RIEEIR)
(XOI27|= Lt

WS AAR HIZ BEHGID BAGHIL ANl ZEE wES

o

0l
SXI0i| CH

k=3
-

"oy 3

o=
&

LR
ol <
Kr<r

m Klo oE

z =
<+ W
Woo
Ho 51 m
R ol =
E 1]
= F
n *
e
K=<

THE +71

L
T

g, dhrloldel F2e Aol

ot 1eu S22 M7t 3

]_

R84

5]

o

a4,

[e]

71,

AT

o, ArdgelM=

7] g2

1

o3
<}
o

o] W=7] o

4

SHA

e

h

o

'I_

9]




H2E =Uel OMHER| g 2Hoz ¥ % 53

3. DIMIBIX] Bg F& 22 B2 XX U Alfast

SUQASBY, USUQUSBY, IUKASBY,
AUQASAY, AFXWSAY, URAILBBY, HEXYHHY

A47|2 SEAN|HZE, FRUOPMSS USRS, SUHYSUTHS|]
SUMSTIUY, SLIABSHLME, SIAELEHA,

HSYETSML, 3LETSHL, QULEFSHL,

=710 M2 E

SITARIUBAL, B2
sizsraMe |,
FsHHEMES}

SRUBBUTIES, SRARATAD IS

Coo

T qrled wER A% AGIFL A A qg Haw
TElE QT PR ol nARX|Re} ATy 9 YA
A AN AR AP ek o] FRAAE HAEA] B Qg
ABAFS MBI A P niAT 4 Q= 2AAA S 71
oA ojuet Fez mheislo] YEAS FAHOR SHRISKL Flael A
A vAEA) 493t B A A0 Shelshe L gt



o
i
=]
=
a2
Rl
1o
&
08
ook
=
rx
mjo
o0
rot
b
>
o
]
o
ook
re
-+

AdArels, AR 8l nAdR

AR eg 2 et AFIT | WS § v JEE Assia
At Eot ARAEolME A 7| FEAYTHIE AL e
o, 71FEAFE e HAo =72 A37x 20 24519 7| %Hs)
o W& A9l 79, 54, 50l & AL A= FF= W 5Ert
o 3g7157] fiste] AAE AR =712, 2017). 71 FEA T
7tlME &9, 5 Setv]ee] A7l vRle IFER ofyEt,

*1]“*119} QEN 2 g7 891 k&2 RI%

(Haeol=71=Y)
H37E22(7| 20 ME FUAHLHEIL 5)

O WEHalgAe 2010 AAS 25 - FXS| Ysi0 AT S S 281
2ol DIX|s Yare 5UNICH ZAF- BIKOIS 7SS A Shat0 1 ZnE 2
HofT HA4Rol J|EKIRE BSH0I0} it

JISEAZSEII0 HRT VIxNE HE W SAHQ AdS st A

© UBBABYS WA SYWYIIBO| H, KUK &
Cirlo] RO 7SR ASEI I WRs K=ol 13 S Mog UE Ae wa Bx
= QXS & QCt 0] A XEMZE F= AMEIXRAL 3 on-|7|J_}o|
| S2 mIst AR7t 210 olof RO Bt

o

mlm f
to
2
I
o=
rk
g

O

o [l

@ 71SESFIII MEIZAI] THED! LHE U WH SO LR Ae sz
s




CHEEER
CEREERRES

=

L

=

=
o

=4
L

=4

=

M2 =LHel DIMTA| o

= A, 22laL

O]

A= A

3t

U A FE7t 2 A EEA &3 VOC

X Azt

Hr

ol Hi71d =

St
=

ael

Eied

9

B7], AR,
A ohdet A=
By

9

H o] A Hof EAk

e
=1

Al
=~
[e)

FA1 5 2l o)

ar
o

A=iye]
=1

-

-

EE

e

H o] x| A

HECE R

<
h=1
A

1A B71E HO 2T A
2’ Z oA HA] gl2HhH o] o

O]
3

23

o
S

el
3

s

7z

|,

A

'3

]

]_

tol wjzsta Sict.

]

z
A

=y ESESR=,
At

=
T

A 7| A28k
4% A=l o
o] Zgsirh

=

il

|

LR

&

kel
ol

o Y A7 2

are

R84

T

]

o} A A2 DA ASEE AS

ol

[e)

T

&

kel

S= ),

‘I_

5



56 DIMEX|el 1T & HuS

do
rot
ﬂ
r=
0x
12
oln
0_9!_-

(23 2-7) Dyl FAE g
3
SRL L P T
R seEaga
lEmEEE
IS EAR
Sl E AR

ZaEE
Il =E XAzt AgEIYI AAEN7 |83
e Apumzat ST
wnemyn ety et
Iz Yr 3 s olzeg xRl
HesAgEn A HiE R
ololxzHalat Nzzecga
o otHo|Y3 ehyEeEa|
AL HciS
st orymaEal
Azsicas

o|ZAH2Y

otz
Sesac siala et
olerescau
mpaa
aygussE

SlZUAH

‘gEokmy ke

ZYTHENZ

voj2| Azl at

ORZHA| 2 A4tk

Agm: AR, (2022). 2.

https://kdca.go.kr/contents.es?mid=a20813010000°4] 2022.10.06. ?1&.




Gind

£

IR

6

=

[¢]

o2 o gloy, dA HUEA|F =

Az WA GRhge) AN 71Tt o

3194}, ARglRoks

M2 =LHel DIMTA| o
o

A

HE

=

oA Ao, nlAH AL}

HAZAFAM

Aol
of O AT AW @ ZAA% el @ i

=

LI
e

L.

02 o]

202149 199

Lt BHASXE
T3, 2017).

=7

~
5

wn_m
o

o

7| s gl o

(HP2020)° A=

3]

oe

UF

3fef o

1< L=

o

l
e
o)

Hlo

BR
Hr



58 DIMBIRIC 72 B HNS At A WA 53 ¢

(13 2-8) At SUHLSTISEA=(HP2030) 7|2 £

2= AIE0| B4 HZTE =2i= AR
AL+ E, 24Z8UY

[ =79 12Ase RE B4 $8l0] 24LS SUHOR st
] B0l HL4HE| Yun HAYWY HDE oM 218,
E 2E Moliaxa) Mete(o] 2{sict,

E] azaisx0 g 200

[E] 5Lt #ofsiof 87 BED £ 4+ U Bt

[E] zoig 2E 220 GAlsn HYsict

" HIztA Ee
& AAHZ
@ AL AN o ZAIZiZ 22| @ oy

o 82 O oy oY

o #% @ 204 ® HuEnEY

oo

© Ly oss @ et

0 7YY © XS] HaHY ® &4

2 ¥ IS OIE|CHA HUEITH
EEtpael e Zzzig| B =

® 80t © AL YHE Y

i S © 22Hs o3 M2

© Y 97| oyl o2 S o O HAN HEI|E| HE

© 7| 2Hsy I @D Hoy @ Mo % 28
o 22x% © IO XY a1
@29 AL 2

A&z IS, (2021). A5 FUAZSIAFZAL(HP2030).



M2 =LHel DIMTA| o

—_—

o

& A M e Hael o

Al
=

&

153}

7

Al B7HA 529 S &FAR AR /e, 1 F 7

T

4

'63:

3

A o] Al

N
4

Bo

N

=

g AL B7HAA

jo
‘mvo
0

o

of
o

B
)

T
__OT

sfel 715

5

_CI);I

o

2 mUE L

Zo
&

&

7

T=
7|5 HSHd At

1) 715 Hsbg Aek HuUE S AA
A&

e chewt 2o,

S

oV

Ho

b, Seivich 17t Ans

A5

A

HAFEH7HE

o
s
o
S

on

4r

A]

oj
o

§ gAAAL 2

Pl s

EYE S

olE

e

Zl
S|

AAE 2 =07t A4

o} 942
5}

]_

R8N

°

(o)

=

5)

@)

o}

=
=

T A E] o

H7pE X

3
3%

3=
% Siof
A

]

1=d

A = oA

7]

o0

hd

mjp
-

1

(Health Plan 2030, 2021~2030) 4-&2] 2

SRAEEAL

2) A5 =87



Bl
00
Lo
&=
0

I

iod
o+

ol

i

Sk
o

60 DIMIBXIS] 717t ¥

. =

3) 71F8A B AA 15

A

A
=

el L&A 7

i

J\o] 71 FRAT BAE 2.0

=S

il

Eghss

°

o

ol
S
ol
7
N
o

Ho
e_a
%0
ol
aH
_Il_
o
il
o
o]

)
!

[e)

o
=
i



H2E =Uo OMER| g 2Holz FM S8 61

H3E =l oS H242| Jatet obA|

20174 AR 2e] Feio] WEE o] % vlEA A7 2 P
of T3t S, SIS RAY 5 vAHA) B HEo] AYEHA
Hol A wlAEA] 2] GhSsl] et WA uto] o Hx BeE gl
o E BA0lRs RN sl 7 FRAGEI I ABHAL, o

714 Q1% A% 91919 W7k 44 F7bEo= A v gk ey
WA DAY 94 F17deke Aol skt v FRAZNT /)%
BAYGYIG 2] LR olAEA] el B AT AL Aol
QT AT 4 IAT ek ol oba7A] ol £29] plAHA
o] 27 W AT A9 B0l A9Y
% Ik /| FHAGGHIN A9 FHASYS 7 ZARE B I

sto] mlAHA W 0z YA W 2AF Yo PAR, U

Ox
=
of,
ol
i
=)
il
i
N
L
=
R}
r&"

I 4 g WA S22 B8 BesH el 3 HAEA e 7
g 422 HoJsHe o] T Aotk 53] A4 F 1]
Fo 9] W WHOS| Al 38tslo] Q1A gb] dhio] g5 et
eo] mAEA] 7158 o] $E0R ¥ Wavt YEAE AT At
7¥rste] AT WAzt 9 Reolet.
SR B B Ttol=eele] A H AW, AR 2, A
5 of] AL oz slol BARLNA TAA AR
o} ‘mAEA 7| ARBAG AR4H F Ee FHARS vl
HERRA, GRS T FHe) Tl Satelo] ARE. 1

& o

R



4

U ol Rt 22 4R Gatol o] AR Hlo] gloiA EARgo]

A BAS 23 Ao|ES HEAAY AHE Fodt nEg 3K g
ok s ARl 5171 o AA B8ol Aol Y AR B

[.

. wEbA] 3FS 7| 2o] nlEE nAHR] D g7 e FHo| bigt A2
: AAkS stHGte] JH O} rlolEglele ThoF

il =
AE 53l SHEst Bl Tt ® avs Hol= WAl E AEg 2
=

0,

UEASS At vAEA oS 2] 49 A Jrof, =9, 71A

A5 A -l W 1 HS-sEel %O*O}E}. THepA] 5 mlARA]

0 A A Al oFA Sl o ARgle] gt A
A agolut AR xﬂJ— xﬂ A %—8}% ko2 Yol Wavt 9lom



AtEs

Yzsts KOREA INSTITUTE FOR HEALTH AND SOCIAL AFFAIRS)
AMEE

M3

=2|2| DIMHX| S EAH2=

M 53

5t

rol

H1E =29 7|2 DMK 20|z HH
r

H2% 29| ThS Mo &7 Y DA






A 3 < =2l OMHX| S BH2|=

X8 53

H1H 2Q|0| 7|2 - O|MHX| HZHo|2 Xz 5

olor

=9 AL AR Yste] 7] LFHAH(Clean Air Act)S
196390] A2 A5t (Heinzerling, 2001) o] 7]¥ko & Z7}7]

712 (National Ambient Air Quality Standard, NAAQS)2} 7]
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ASSOCIATE DIRECTOR FOR
LABORATORY SCIENCE AND SAFETY

DEPARTMENT OF HEALTH AND HUMAN SERVICES
CENTERS FOR DISEASE CONTROL AND PREVENTION (CDC)
/ASSOCIATE DIRECTOR FOR
CCOMMUNICATION

8 3 DC =
(22 3-1 P | =
CHIEF OF STAFF
OFFICE OF THE DIRECTOR
CHIEF OPERATING OFFICER ——— Director
Principal Deputy Director
CDC WASHINGTON DIRECTOR ——| Chief Medical Officer
Director of Intergovernmental
OFFICE OF EQUAL and Strstogh Affaks AASSOCIATE DIRECTOR FOR
EMPLOYMENT OPPORTUNITY —— POLICY AND STRATEGY
(OCCUPATIONAL SAFETY AND HEALTH PUBLIC HEALTH SERVICE AND HEALTH SCIENCE. N INFECTIOUS DISEASES
MPLEVENTATION SCIENCE
— National Center on Birth Defects Nzlmna\ Center Qm Immumtannn and
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Center for Global Health {— Office of Laboratory Science and Safety rging
Prevention and
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Disease Registry*
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(CDC

and Response
Centerfor State, Tribal, Local,
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Particle Pollution

Particle pollution — also called particulate matter (PM) — is made up of
particles (tiny pieces) of solids or liquids that are in the air. These particles
may include:

Particle pollution can affect ‘health. What causes it?

* Dust
e Dirt
* 500t

* Smoke

* Drops of liquid

Some particles are big enough (or appear dark enough) to see — for example, you can often see smoke in the air. Others are
so small that you can't see them in the air.

Z+=: CDC. (2019). Air Quality: Particle Pollution.
https://www.cdc.gov/air/particulate_matter. htmlo|4] 2022.08.12. 91&
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Know Your Asthma Triggers.

Learn how to avoid triggers to control your asthma.

Triggers are things that make your asthma symptoms worse. People with asthma do not all

have the same triggers. Avoiding your triggers is one step you can take to help keep your
asthma under control. Work with your healthcare provider to check whether any of these things
make your asthma worse, then take the related steps below. Check CDC's webpage for other

steps you can take: www.cdc.gov/asthma

Outdoor Triggers

weather « Pay attention to radio, television, the internet, or newspaper reports about
things that might trigger your asthma. These might include reports about

Air Quality

Pollen « If pollen triggers your asthma, close windows and turn on air conditioning
(if possible) when pollen levels are high.
' * When there are wildfires, stay away from areas where there is smoke or
3 M vapors. Stay indoors, if possible, to avoid smoke or vapors.
K LG o « When it is cold, wear a scarf or face mask that covers your nose and mouth

He v A to keep airflow as warm as possible.
\ 2 i, =] )

Z&: CDC. (2022). Asthma: Asthma Action Plans.
https://www.cdc.gov/asthma/actionplan. htmlelA] 2022.08.20.

weather, air quality, pollen count, or wildfire conditions.

« Plan outdoor activities for when the air quality is best.
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AQI Basics for Ozone and Particle Pollution

Daily AQI Color Levels of Concern Values of Index Description of Air Quality

Yellow Moderate 51 to 100 Air quality is acceptable. However, there may be a risk for
some people, particularly those who are unusually
sensitive to air pollution.

Orange Unhealthy for Sensitive Members of sensitive groups may experience health
Groups effects. The general public is less likely to be affected.
151 to 200 Some members of the general public may experience
health effects; members of sensitive groups may
experience more serious health effects.

Very Unhealthy 201 to 300 Health alert: The risk of health effects is increased for
everyone.
Hazardous 301 and higher Health warning of emergency conditions: everyone is
more likely to be affected.

Zk&: EPA. (2022). Air Quality Index (AQI): AQI Basics for Ozone and Particle
Pollution.
https://www.airnow.gov/aqi/aqi-basics/ 94 2022.08.20. 91&.
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Air Quality Guide for Particle Pollution

Harmful particle pollution is one of our nation's most common air pollutants. Use the chart below to help
reduce your exposure and protect your health. For your local air quality forecast, visit www.airnow.gov

Air Quality Who Needs to
Index be Concerned? What Should | Do?
Moderate Some people who may be Unusually sensitive people: Consider reducing
(51-100) unusually sensitive to particle prolonged or heavy exertion. Watch for symptoms
pollution. such as coughing or shortness of breath. These are
signs to take it easier.

Everyone else: It's a good day to be active outside.

Everyone

Everyone

(201-300)

Everyone

A= EPA. (2015a). Office of Air Quality and Radiation,
https://www.airnow.gov/sites/default/files/2021-03/air-quality-guide_pm_2015
_0.pdf o4 2022.08.20. Q1=



® AU ZAsHA] 97

o YIS ol §T AEHL} Bt 5 AL} 57 ARg ol

® U|AHAE WA= FERY A AF ARESHA] Q17
Y ]

A r A S=E W o e LA UAZE(HEPA; high ef-
a

ficiency particulate air filter)2} 37133 7] AR&-3517]
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n]=+ 3P H 5=9] Air Quality Flag Program= AQIE 7|§10.2 1]
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5 o] Zr
(CShare W.‘tf; Your | o 4ol g710d nAEAS] AGETF D gr] D SE

ommuniy 8 el gk 4 FRap

® www.airnow.gov/flag/whichflag AlC]|Eo]A tjdo] x|FH
24 A7) 7199 v]AHA] 52 Sop7]
(Fly the Flag) o X 2zo] et Set AA] RS vle] BeE A
Aol A7)

B= Ha}7] o videl 20 o] wef o] of9lEE Folsl, o we
(Take Action) 74 Hapr], AWBE 37 59 FE s

Ak&: EPA. (2015b). Air Quality Flag Program: Four Steps to Starting a Program.
https://www.airnow.gov/four-steps-to-starting-an-air-quality-flag-program/°]l
A1 2022.09.05. Y&.
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S M2 IRe A, ShL, A9 FEA 52 TglolA AQI 7]u]
G71d S8 AR 3-609 AL AR THASA ¥
AR 2 H710.9 Aol ek AR w47 47 AFST U
ESE, R T37)3o0] okl 7} w9lE 9] FAR FolAUORHA B

of Aol 1 g &3]l JH Ale =7 4SS Hhal .

0|

O

(12! 3-6] Air Quality Flag Program0i| Zi045t 3to| OfjA|

Zt=: EPA. (20150). Air Now: Air Quality Flag Program: For Schools.
https://www.airnow.gov/air-quality-flag-program/°ll4 2022.08.27. 1

3) oF A4S Ao B 19 U3k

n]=- 37 B oo A @7k 1A “Why is Coco Red?”+ oF&- %
Al & T57] T 7|4 AgE Bt ojdolet 11 BoAt
ti7]do] A7l rA= JFE Hot A AAE 5 A= F TS0
THIE 3-7). sid 18 ool o2 AAtE| o] f-FH 5F
= SIA =of et

“Why is Coco Red?” oAl F¥ ti7]do] whet A2 vit= 4=
712l 7hdg2o] SRttt o] 1A Mo ¥sk=s EEw SHAIT
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S 2H ofglolEoA Lrlde FEsta, FU5S2 A HekE AQIC
A Agshe t71E AE AQIQ] AS5H A =M ofdlo]Eo] AQI
off T t7]H - vAEA] AE R 7] 7 dAlo] wet S35 F9
sof & AFEel sl 4= A w1 A 53], U8 & FU5 7t
o] F2M oz Hoke E(AQI 7IE 42 E& ARolAl H%}ﬁ}
A F3t g1 Aeelle FA5 0] AdolM =o1&s 5], 4
U 571387471 7F&st7] 5 d719 - nAEA o9 s 240

] "
BEPAS n o

oA L 22 BojFo] fEAQ W HHAE of
o5 L& 3 WS BIE LRSI Qi

[(J2 3-7] EPAQ CH7|2F-OIMHX| WS J2& “Why is Coco Red? (YH)

Coco tells her, “You match the air quality chart! It tells us how clean or dirty the air is. VWhen
the number is more than 100, the air can be bad to breathe. We need to take it easier.”

e & Ay |
A TS !
e —
7 " l ' | Air Quality Index \
P WA BE (AQl)
v e [ i ’\’ 1 !
| | SO0 ) J
\ ;{,/\ 51-100 | Moderate (
\ { |

5

A= EPA. (2022). The Office of Air Quality Planning and Standards. Why is Coco Red:
Coco and his friend learn about wildfire smoke and air quality.
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BEaY wiE

AQIE 7|8FO 2 3t mINHXA] Bk FETA = F 3L 6BA 7] o]Fof
A Jom, AQI AL7} 500 Z}ch= g (24417 vIAIHA] 71 604 4
g/m’, ZA|AIHA] 7% 500.4 pg/m® ZIhHol| thet Qi w2 ZolE]
o] YA Yt} FAHRTTEY AirNow L2 ITHo|AE o]2|gt u|HHA|
0] =A% & ("Beyond the AQI')Z thH|SF ¥52%F= AirNow

|

EZ 53} sty glom, Y BFEAFE b 2 FBO

o 7| HAHA] o] WE AR BT VEHeR =
A" EolA Y] mAAA] =] FF 7IAEZA Y 1A}, FFot
of =gt=]A] gy BE AFFEOA IS T
of, EQlo] Lol &F A W FHIAZAA =A%
(101-150)" &9] BEoA] o]u] ko] w2 ) ,
AQI A7} “Algt 2-(AQI 301-500)"0 =& wj7ix] 7]tk A]
U1 ZA] =2 Fo)7] 93 P2 ;Y AL Aokl .
o UAAA =t FAT I &3S Eo)7] Y3t F58F: v
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At e FolAE viad, A A7hEu Ritht 52 2 At |
AE AE 5 QAN vAEAdlE Egol o ke AME A
I, HAHAREE AA2E HOsh] A= N95 B P100
52 I5uHE7E ARl 718 vATS ARSSoF dtths A 4
I Q. R, s vhAaa 5] 28I Aol iRt o 5=

5ol uiaT o] HEet 2gof] T 3 QU
Ct. XGXRIHAE Z273

1) R0} F: 4

=
of

71747871 9 =g A Ztol=2kel Al

A

d

ol e Zujo} Fo
7] 9 o] 7p& A zkat

+ "= AYE 550 vAHA] 2 Q&0 o5t
O 2 #Fol= EANAY A, TR, o)A

| YAt At American Lung Association,
2022). Az Yo}o] tf7|AFL Y YS)(CARB: California Air Resources
Board)oll A= PIAIHA] E 719G k& QIR 17 P2 £0]
7] gk 2o} dgko & e mujot YoflA 2ol W o meielo R 1
== s AU 5713874719 CARBY| Q5= W= 51l glow, A
Agt 37134719 EH ARl tigk 7lol=ERl(Guide to  Air
Cleaners in the Home)& AAIstaL ct. sfid 7ho|=aiRlofAl=

CARB7} 153t AlES0l tie = 3 RS MARIO =4 AR}

/\.qu: E_v,] EA]—

r*O

2o
7|
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=
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2) F2Al: SFAUAAE ] 71 A AHIA AT

T Ao mAIEA B oE =g QIR A ASE E°17] A

o, ARPYE 2L AirNow T2 IS AFF 0 2 AL Es5t= AL H
A8} sAO] 7E& F AAQ] TIFAYZZ2 T3] Notify NYCOf|A] o

2l e e A8 Aol AL S, N Notify NYCE o]
o} AL A 17 L A

HEAE S3f%le B35 = Ad 202049 98 HE 4H=<] ¥

3| fotE e 1A AHER <
AL, d71d A9 AQIZE mIAH
£ 500 235H| E ATt o] = <Ql't vy
WA =22 ARsh] Hs ZEHEANA = 3322 AREShe AR
Sto] Hi71 2 &2 wsh] et YA B

o]
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mjo

QIst FA HA S5

o7

ook

247F A AFRFEA AAF R JHE AlSSHALL, s5Aa= Sl6l
A KN95 vtATE wiRslgich E5E @ 2A59] Wi Multnomah
county) 7FEE|Q k<2 AUlA . AREA(Joint Office  of
Homeless Services)olX = TEY 7|3, ALFA 7|83t AAot] +
7H o2 Ko AE ufsiyith

2. FHLiCt

Auete] ti71e9d - mAHA] AFEHL Ayt 719}EH(ECC;
Environment and Climate Change Canada)d® XX (Health
Canada)& F502 3t} 7futie] B AL 712205 FHlofA
T 23 AR E AZotl 2 AAR E3S EY 5 s F5F4]

SuEsteh GolA] ulze] FAut 1 1S Zolska k.

mlo

7t 70Ut 71284 F(Environment and Climate Change Canada)
1) ti71d AZAE (Air Quality Health Index) T2 134

AUt S804 Asste t71d ARAFEAQHL Air Quality
Health Index)= 2&(03), ZPIAHA(PM, ), olARHIA(NO,) 2 Al
5 E42 Qe gr|egsEo] 2IAPTES A= GOl theh Al
A B4 A= 1904 107HK]9] A= A2 A5 A Fo|tKStieb et
al., 2018). AQHIOA = 7Huet 2 A199d tf7] o 2 B2 e
(Low Risk; 1-3), =7+ 9d=(Moderate Risk; 4-6), =& I=
(High Risk; 7-10), otA|E o & Q- =2 3% (Very High Risk; 10
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ofn
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o )& LHFo] AL} 3 QbstaL Qltt. o]of Hshe] RI%t- ok
Z(at-risk population)#} ¥yt th5(general population)] 527
225to], Frot, 71X H g 5 71 - wA Ao F
Fet Aol @A AQHI A|<+7F Y= 7] A'jollA &= E017]
13 FsfioF & FE= et FoHA AAISHL ATHLH 3-8).

B3, FF o] 57t ot Al 9] ti71E A& XA (Forecast

|, 7t Ao g 17 WAIA(Health

Message)E F5-5to] HlE0] v|7] o] d AWEES AT 5= U=
513

AQHI =A]of T2 A7} HAIA] GA|
I Aet F= 1S HAAE 25t
9 Foreo] whek AQHI BAEE &&
UEE QMfstaL QUTHIE 3-4).

L)
2,

4o 19 o

Maximums)E Aok S

O oF
>,
ol
o
Ln?
>*
N
N,
re
rS
19
=
N
H1

(29 3-8] 7HUTH 20N ASok= AQHI - 22| XY O7IE 3 Ff=0| M=

=

HEA]

Calgary - Air Quality Health Index

Observed Conditions * Past 24 hr | AQHI by Station
Calculated at: 2:00 AM MDT Monday 19 September 2022
I | I
1 2 3 4 5 6 7 8 9 10 +
Low Risk Moderate Risk High Risk Very

(1-3) (4-6) (7-10) High
Risk
At-Risk Population: General Population:

« Enjoy your usual outdoor activities « |deal air quality for outdoor activities
« Find out if you are at risk

Z}&: Bnvironment and Climate Change Canada. (2022a). Air Quality Health Index.
https://weather.gc.ca/airquality/pages/index_e.htmlolA4] 2022.09.11. 1&.



82 DIMEX|el 1T Y& HHUS {5t 2

B 3-4) FHUTe] AQHI HAE 21 HIAIX|

s oz | AOHI 22 WA
| Hw BIZ- FHoPiE st THE
ge guw | 13 | SFARHEEEEAT | qaged oppaq g1
AT T
2H% 340] 92 Aol
ant o | 4 | JRT OFIES oAU | SUT opygol fitE uuH
o be gz 248 Ag 19 | opl@Ee 24T 1 gL
3}7].
oo 2 S| 9L Aol 4
A% olEse FolAt | BU0 O8] HE A
BO AUE | 7-10 | 988 2ep] ofuont | 1,0 VUL T
o fUg HEl |5 ST TR S
. e AYst oplEEe FolAL
e e AR AT WL O | opge el SNt =
g | 10 oW | ol bt obsl A | o S e
oM o 55| ol

A}&: Environment and Climate Change Canada. (2022b). Air Quality Health Index
Messages.
https://weather.gc.ca/airquality/healthmessage_e.html o4 2022.09.11. QI=.

Lt FHLICH HZ4E (Health Canada)

FomMd ZHlso] trjedor It A F¥E dABHES F= Tl

B A5 Agste] FuS0] ZuAHA wES AAR B3 Ei %
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(218 3-9] UL EHR0M HMSok= =OIMTA| usit=z

g oo ; ! il
FINE PARTICULATE R ¢ e
MATTER (PM, )2 . :
4 & 6 INDOOR SOURCES OF B
0 BM =)
L i AL 2.5 Eecllrg
Fine Particulate Matter (slsc knowr (45 ﬂrlk,,__ g

Wocd stoves Wood buming

WHO IS AT
GREATEST RISK?

bt

+ People with e
N oot e

 Children

000

On days when
OUTDOOR
POLLUTION
s high, opening
dows might not

win

improve the air
» Seniors quality indoors.

For more information on Fine Particulate Matter (PM,), please visit or contactus at: h

| L4 RN N Canadi

At&: Health Canada. (2019). Air Quality Health Index Messages. Publications: Healthy Living,
https://www.canada.ca/en/health-canada/services/publications/healthy-living/
infographic-improve-indoor-air-quality.html °A4] 2022.09.11. 91%&.
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=5 fEstal Sl sy AAmelA AIASAL e Y nAIHA] viEd
O 2= #%0], ¥R 5 WF-E o83 VI ol Sol 3leH, vl
ARAE TN & Qs 7P W Eo= 9, UiAle &2
uEE, FRU QAL 197], 28 (FH, o], EAE, H387]) 50
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YH 5 =75 ARSI
o A& YA |= B8 oFQ]o A Zgst7].
UHE o]8oto] wji= AEEL W27} Hd6] A= A5t
A g]lst7
ST o 3] W = T Al ARSSH
® o] ¥AZ 1] 98 FL& AEs] fA5H]
E3, HAT 3719 F247 3] Al A A AlBok= AQHI
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ba
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re
4

T3t HEPA 5 A& de7t B3k 37134715 ARHSE 3% A
PM 2.5 5%7} 20%0014 BAI= 70%7HA] ZHadhs A ol AtollA
B ISFATHCui et al., 2018; Kajbafzadeh et al., 2015; Karottki et
al., 2013; Morishita et al., 2018; Park et al., 2017; Shao et al.,
2017). vpAa 283 IHSHA =, 152 N95, =2 KN95, 139
FFP29} 22 QISH miAIE Qbfof wh 45| 2832 35 0.3 1t
o]ZE YRR 95% o Atgtrh= Aol ¥ A lthLaumbach et
al., 2022). 15=9] 7] ) @77t =EH FolA npAdE A4
5| 2892 A5 Adwdeo] 344 88 vk 22 A=
IGA] A3 HGuan et al., 2018; Langrish et al., 2012; Morishita
et al., 2019; Shi et al., 2017; Yang et al., 2018).

I8y HEdHo RS, t7109 =& HAE I3 7103 A4 Oﬂ/ﬂ
o A7 @717He] e 2N = Bed UL AFSHHA L, 7l
M9 L2 oJrstA] b2 FARGT} e, T1E|a A% B9 ZH%}%
ZHRIofA A7FsHAl Hrbs A2 €01 1 A7148 880 A= g94
Ql AZHE Zzh= Aol 243t Laumbach et al., 2022). o3l A]
Z+g Hkdstod, 201840l H™ mlw FHSFSI(ATS: American
Thoracic Society)2] 7Hl =0l A9} 4] d71 29 g 4 TS
At HAFoIA o 22 7MY 29 E AHIRRE AT
(American Thoracic Society, 2021).

-

e

D) =2 9 vARA] viE Aol de| fir|efo= Qljt A7
= €017 A%t 7P S8.9 gFo] FHojok 3, ARl sEoA

o] FA oA} ol 3hA] WS A,
2) A9) Y7199 g o o] AT A% AR Fol7] 9T Thd
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ol A

5) utAd 59 7l 557] B HE W7 ed 22 e &
N2 2T SAlof 71 AEEAS] npAaT o] T 4= 9l
= 7480 tigk A=

6) AW F713747] AMgol AW 7] LAEE WES AT 54
o 371787471 AH&ol] A7l A= Yl dsiA= A4 A+
7 BE3HS AL

7) AR oA A4 242 A (environmental justice)

o)
S
o
of
od,

gl et a7t HE=A] o] FoiAof g5 A=,

HollA A ATSO] 54 A2 HIESt], 7] A - TAHA| 2
WA =1 A4 Bo Qlof iRl M9 kg ol 9 A4S
T =3O 87 ot7AIY L9 AA et FAIE S IAHA]

R8N

al., 2015; WHO, 2020).

A9l &5 Aot BT 28, 37147871 ARE 52 7Y EellA
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F, o] it Boh A1 HH Algo] Qg AoF HojZn},
A4 59 BT 282 vAHAERY 5875 HEdtes Ate
Ao o]Ao] F7|FE HIRT He TFY L¥ S Yols= A2 of
Yeks A JA] Qb= ofof 2hh= A7t thF5 1L ItHLaumbach et
al., 2022). WkA=9] 2Rgo] &5, nFAg 424 ERY 9 1H3
o= ZRite AT daks GA] 7iQl EolA Y SA R = A 9
upAT 2R8 G A] HEEA] a1gjE|ojof & A o|ti(Bakhit et al., 2021;
Bharatendu et al., 2020; Chaiyabutr et al., 2021). Yo7}, &7|7t
o] AW AA R viAH T T57] HogT 2HEo] T8V 9 Agd
Agto] wX]= FFol it FEAH A+ Al F5o] A HEHIL Uk
(Laumbach et al., 2022). W&tA], 9lo] AFH 73 sl SAE
et kS0l AAA - HAA A7 ol v|A= FFol et =] A+

o] AXI=ollA] th7] A - mAHA] T A% FFol ‘_41°} AN &=
oA o] SAoA EaLe] 7]Hto] B ‘:H7] TS HEFE 76]‘?‘ o
714 R HE(AQI; air quality index)& 7|& 2.2 dFal QL A2,
AQI= H71d 429 17 dF= 71J = =0zl ]ﬂ:ﬂ P‘d 7N
H oAU HiE A L sk A ®o| ¥ 7t Aotk
(Laumbach et al., 2015; Laumbach et al., 2022). AQI<} A7 93
Atolo] F9] Adtdo] IEEHTE, AQIZE /NUH oA e
YetH= 2371 ofy 7] diizo] sfiAlo] F:o& 7= oF Stk A& 0]
==, QA X3 F o] ZFEREIL QU

npAEre 2 AlR1A ol Aol A Wietol it oA A4 3 HY
IO A AR BA A 9 A7) FR; Aol thet P8 11E 7} HEEA] o]
Foj&fof gto] ZARE I Ut} ATSS] AoFolA % 5]l o] i<l

[‘l)l'

)
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A 9] e A2 VAR viEY ZAA o et AR 888 &

‘go] "ol & oyt 5F7| B 2hE, AADE A 59
SO Qg AR A FAEa Z2 —E%Zﬂ% e 5 Ao R
o} QAL A EAE0] HHEA] Q1A Sfjof @E}% ZoltHLaumbach et
al., 2015). Yo7} 7HR1H f2ollA th7] A - HAHA] leES A7

) 91 sl ol use] god, 7 ot A9 9 1% 4

AEBA Al wHE R B2, PR D FF R Axol] g
3 #ﬁ- P54, A1) 7B Fol YUtk o)E So, AntEE of
2 PALE 59 XE vrole] BEL F PR AR

lat

ic)
é

Prol cgl N
il

o cpse e el o2 0% B9 A7 ANE AR
% 9l o] et BAlo), olefet Aro] Hel] ojeie Az
o P £AAZLS AT 4 UL Rolet. 0|, A LA
5 WS 9 2A0 et ZEE ARl wek 1 A e Zapt
TFE 4 QIeks o] 85 Teiw ojof gt
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71985t 1 A% Uk FEA F oL B IO A
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Al g2 A e, JEal Ad 3194 A2 HANA A7FsHA
Hrie A2 3 Qlk. I™0= Sl s A= 7i1E =olA]
o] =& A4S A% SAIE Lol & Bl HishiA = A=kl A
<0, 21 o= olHt SA etEol g olA] gal @Y|te® dof
e OoHIE(]: AHE= QIR ti7]E A3}, WAIEE S)olA aeFew
Al meke] d7] 2| -mlAH 1 = StoA = A
i A= W FASAIAlE LA sEolA2 A
4 & Ark= Aoltt. mAAof digt =7 BHE7F EIL =
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H1E 2 A4t Zat A =LHL| A H|W AARY

o] Atof A= =7t A AlgShe Al vAHAl = I A}
SolA HAHA] mEo] APY 19o] mA= A¥dS B7FSHIH
U Q] A 713 5= A APt Q=
AT AFG RAFSEAL s AFIE©] o]
A& AESIH

HA A& A 99| vlAHA|}F AFGE|o|B & 7|22 §F #41& B3l 2
<+ R Wz uAHA] 27T FAste FAO] AolE ESHL Ask
9] &7] HAHA] leEo] 7 FF Aol Ua= SRISHIH. vl=
oM Aol vAHA] &3t A7FFde] et A+E Al
o Z WHsIEoH(Liu et al., 2021; Wyatt et al., 2020), =H 9]
HAHA] o] 2 20219 MEA dHlolEE WHOS| HAHA] &
= HA FE(PMast QBT Spg/m’, PMig: ABI 15ug/m’) Boh=
S AL 16is Wl FF Sle] vAHA s 173D
ol tigk 71421 {1l B7F AE 7|6te 2 mlA|HA| B H719
AL ALGA Bgs] U2 Z 871 Q& Aolth T3 ulAHA]9

2 1= W, nAHA|Y 5EE AAe R
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