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At A A FACE FAH 371 Folle ol EA(COIHY 2E(0y Z
1A A2 2A5Hs 223 A YA (droplety}t aLA|(particle) JYAE W =,
o] & HEEo] W XA|(particulate matter, PM)*&} FEtc}.D

N, E7HF, FAE AR, SR, 2], S 597, A ild 5
B Ao &3tk WA= A9 A e 1A siEddA TV E AR wiEEHAY
ZIAl e E wiEE F AAE HEE = B3R S AXH ojxH o g A=
FTH2g 112,

SHAH A o= o x
=1 - =] s
l'Iumog;c::w ('uncd)un:.‘.uiun ('\(:gulaliun _?L%O‘JIH}H 910‘—} Clot!d T
nucleation i%/ =yt - =R
;ﬂ >'< ! é‘( ‘7 i' “»,:A:. ‘*. %iﬂ . scav : g/ ,‘;‘ : :I
Ue o] |39 - | e ﬁi}, evaporation w
g ":k.a' ;,‘ N { 11
R el I Ak I
A . I
Jl:j:l'l'JIx'“ ﬁHAoH)g . Lot condensation .« e T H|0ﬂ EI—CF_} ;SE‘
nucleation .. .. coagulaton e , , ;
gases — . . - :/DT" % : :ramout
S=E/cw | X ®
(Hz504 NHj, . fine (accumulation) °
ultrafine e o 1
organics...) aerosol
aerosol 0.01-1 ® N
(< 0.01 pm) (0.01-1pm)  oarse aerosol 1
Z0M Y=t oM X} (1-10 ung 1
=
0.01~10 um + -'-EHF” i
Emission o7 7|2 xtod 722 Emission Dry  oiaxm
e 217k 718 el b= Deposition 2 5 5™

LE 1 W7 S HAeo2E) 490

1) U.S. EPA("] = &7 H574) (1996), Air Quality Criteria for Particulate Matter.

* PM(particulate matter)> A& 5! K| 2| DM YRS STots 0|2 AEE[=H, YA ()2 E £= 2, Al 52 g8z
F21 2on, &Mooz = 2| 0f0{2Z (aerosol)0|2t R DIt 2 A2 T M= Ofse| Hojy 'HAIZ XIYSIRACt. HA| X|F0]

10um O|5}2! HX|= PM-10(5E& PMyg), 2.5um O|SH2l MX|= PM-2.5(5:= PMys)Z2 H7|BHCL
2) Jacob, D. (1999), Introduction to Atmospheric Chemistry, Princeton University Press. 280 pp.
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7] S wHAs I 713 A, 2719k B, Btz o] vig- gefste( |
1.2)9. 2t A Q1 v oA A= U= - vl o8] 7] o2 e
3717} whe] AZMEI10°m) o402 A1, Q191 YAbE B AaHA oA
71712l ez wied § dA= AAHEY nlo|az2ny olst=A =7]|7} 2t

2007.05. Mineral AerosolsZH= A QI X}

60 pm

Brochosomes
=5 20/2xt

2007.04.
ZY Soot

2007.05.

& Fungi 77128

(12 1.2] 371 & O/MEX] MXRFADZ(SEM*) ARl (me{o) HAMHANM KHFTH AlF)
* SEM(Scanning Electron Microscope) XtE: Kang et al. (2012)

2) DIMEHX] 78

(1) =7

AEE T ok 1A Axpe] B2 dASHA] deBR olF o] TEoR
7443 A E(diameten 0.2 F7] FolA ] &8 Y-L YehlEd], thREe] WA=

371 T WA= I ol Aa AVIE A7] Wil ol& ATI & el F=
A7IEE UYFo] 7FE AlAY 2R FAZ YEEIT. dirF oz ti7] ol A
YA 2710 e A EE= 18mE AR AL AEH & AFNA 571 =&
AF ol yehd (2™ 1.3

3) Kang, E. et al. (2012), Characterization of atmospheric particles in Seoul, Korea using SEM-EDX, Journal of Nanoscience
and Nanotechnology, 12, 6016-6021.
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Chemical Conversion
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*—Coarse Particles—*

AUXtol 77| 2

A= 50 LAMA EHEEY o=

HA = BE 25mE 7|FO.2 o|Ht} X Fo] I Z Y AHcoarse particle), 2.0
T Al 4 AHfine particle) =2 &3, EX-I A=A glo] 37] Fo dA=S HE
4 hvaA

A=ZH Z YR} v AYAE 25 233
== e]
ES]

)= 34 1 5 AH(EPA)I A= 19719 =
A A3 R=
3717 @AY Ao ez A7 4
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whe} v 34 B 3 A (EPA)S 19879 2E t)7] &<
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9 X (TSP, Total Suspended Particulate)g} 3t}

g, EFFHA(TSP)= T4, §5 5 712 ve 215 =

o] o
=2 < WA (particulate matter)
nBTH Z-e 917491 PM-100.2

= 10 n
NAstar, 19973 o= 2.5umE o 2H2 4AQl PM-2.58 F7130 2 Uﬂ 20063 PM-2.5

AA7|F FEE A 15ug/m, 244

)
OEL
£l

o EII%E}E 2018+ 3% 274 55 PM- 254 787

4) ol A EFEA WA Bk Aozt stk @Al TuAwA] A3 8 Aol w3t —‘3—%% ol A=

10s}ol 21l Gm) ol 319l A BARAE, Aol 2500 Az

El(um) olatel dAkE

5) U.S. EPA (2006), National Ambient Air Quality Standards (NAAQS) for Particulate Matter (PMas)

6) A5 HE=xg (2018.3.20.), “MAHEA|(PM2.5) 3475 v dE
- PM-2.5 34715 23 @ ARF)1E 25ug/m — WA 15ue/m),
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e 10mE 7|Fo2 npx Ae To] FEIR Z AV 4Ad AYAE AL
ofum, s 37]% 7203 okzb 2 Qb= 509% KTk e LT, oF7F e
QA= 50% Bt T T2 xHET O 145 vAwA e 277t Aol ZeA S
M AaA G915 st HolFa ok

21t HFO|2{A SE 2|0 HMEFL M= E7HF O EH G
Molecules Virus Bacteria RBCs Cell Pollen Pin Hair

e B ,:;‘ F’

\ Fra s g = =
c“"ﬁa : i
bl 0%

— | I [ I T
0.01 um 0.05 um 0.1 um 0.5 um 1um 5um 10 um 50 um 100 um
_ - Limit
o — of vision
_ i e VR
1 37| 2% = Thoracic particles
Particulate matter ! e
size distribution = = PMyg,;
- =-==_ Coarse fraction
= PM;s
Fine particles
UFP (PM, 1)
Ultrafine particles
(12 1.4] OJMEX| 27|
A& Kaiser (2005)
(2) 93

gow, A 9 e e YATS HPUe BN OT AL
Mol abgiael W, 2%, da WS HAAA 5L HWAA BEo AR
AR 158, 713 L o8 71aage) sl dRhaez Aol
otk

AR = I A7)0k FA Ol wEk Aol AR, FAHCE W] FolA of
174 A= AFE 7 dedl, F2 FRAMS A A, ' A RAA=
7153t FEFE mRT ofEA o] 22 dAEC] old &= = AL A
7HA 5o BAor gl ARA T dAe =A% b & d#el .

7) Kaiser, J. (2005), Mounting Evidence Indicts Fine-Particle Pollution, Science, 307, 1858-1861.
8) =&AL (2017), "7 FFATHE $JA D A7, st
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18 209 PM-2.5 = 444 pg/m? 12 229 PM-25 = 2.6 pg/m?

(121 15] PM-25 sEZQF A|™H

(3 A4

A9 7= HEA W ol ks w480l S thr|eke= ofF thEA 4
21%E AL Yo dEHoll= &0l v EA 8] ALl S Apdai, <l
AEAZE A AT BSoAE &0 7] Fo=2 Mlsse 4% o9&
RSN 7= B3tE g S fEvt = Ae VS AESA B EHA
(18 1.6).

—
) .
T
-

$E2 R T AejAde] o) FE A Fol SEA et nhg-shH w0l v
OHet= S Z(F47)9E& ThET o] OHZ}F t7] T2 fdsE A e
A=de g4 Ashes AT 4R 71l dids] /bAoA o] g4 &
SAEE, ol ERA(COYU Z 227 F(CFCsN02}
doltt.

F518t W3k 22 absl g ol Al A AkElE(NO, NOp©l F#3tH 2Fo] thak
AREE, PIARAA e ojuol Al A H

m e fo il
fo XN
&2
Rl
)
N
of
=2
to
£
ey
g 4g
N Wl
° 4

9) FdZ(radica)> &g o7 &1 E2 EAste AAE M 94, B4 o] 59 §}6}%—9_i Lol ﬂ‘:}.
10) di}gi}E‘r}\(CFCs, Chloro Fluoro Carbons) : @49 E45 ¥33t 2 513 Z S
Gas, 7EAM] Aad)eta £ il 45 5% g7 24oH, 2471A9). 201044 *F‘lo] :LX]Q
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Odd-Hydrogen
Radicals

PAN

Oxidized
Hydrocarbons

O Xt 8 & Xt

CH2 S2of shetghs

=1 =

719 1/32 SA19 2/3= vioke} Al A=, AT xZF o= w4 (carbon),
A A (nitrogen), FHsulfur) 59 o] wl$ FHEsIT o2 A &Y 58 XS
AT A Y Fo 74 dEol7IE stk 9 Uy AekS B¢ 1 9k BhA,
A%, 3 5o ARo| F7] F ksl wh-gs)] Y4E3tekA(CO), o] AHEFA(COy), 3)EA
7138 3HE(VOCs, Volatile Organic Compounds), ¥ 2F3}2 4(NO), ©]4Fs}2 2(NOy),
o] 4t3} (SO, Fo 4tsHEE WHEE tr] FoE dHjEHY. I8 BEE 94
PG E AL ZHANA F7e FAE] i} Aart vhgste] dAsksE
(NOx=NO+NO»)< A3t} S 98] A5 E gAY, %JOHH R ‘FSPH 1t
= 7HEsstAY, AE A} - 6 - &)
A

s
0] AdF ez BAHGE ol &4

= 4
T, o] =4S U= t7] Foll dethE b
o) 53

Hd Tt FHORE S5& W)
oA <& Zolth ARt F YA E A+ thr]= B3t o3 A3tz
ol =} o] LA Gt R HlEd L9EdE t7E wet w2ole

_]

T3 AstEo] FEFA o072 3AHH.S0), AAHHNOS), 2+ 7714F 59 A 714
(acid)7} Ho] &7 T o] 71 B 375 & FojRol UAZE HEHTG
AANAE olH A ERS 37 AX] w3 AHEsic R U oHNHy) 7 A 7}
A

A A FHEAR F2 5U% 4 B0
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gatolut At 719k A4 wkgste] dAE A= st ojn] Add Ak
A s meEk dAFeR AFAHER ARV B A vAAAY S
S7HAE = A old) B F v A A 7F G EH 7= SHAIRE, AR T A E =
L T34 2 fled L9=d< v E%Q HE=g Hur] 9
HAolth. &, 7|2 WiEd LHd=dS oAl ARE SUAT7] 947 HEAA
W71 =5E AASE HAUFTLE olsid 4 ot viA] ARk} AT A ] /A&
sl mlE] AAH AT <ol A2E dFo EHo] A2RYE A o] A
gl A7ke] A 7)Ao 7%5 AR A 7 AR T IS E ArEEe] YA
" AL opelHYet o] ol 4 gtk

Ir

.

= B5Ao] o}
Ao A7e7) 4leE AARE
W A=t 100%E Yok
AG2 B} gepd v AR}

0ot o 2
N
it |o

2 41 e

O
{é-'ag)
s . condensation condensation
S —_— —_—
(:)\9)0b e \%35\ = =5
¥ particle
(‘ZCE )e Cloud droplet
= oyo Larger cloud
HATE SE89) TE =TS droplet
* CCN{Cloud Condensation Nuclei) TE 2 dE

(12 1.7] OMHX|7F FESZHCCN)LE & X2 HELE|= I
4) %A

HARAE A FH e stz S EA6HH, F3teRkgol os) 2x1q o2 AAdH
F2A (S0, F4EEANOy), EFANH,) 52 F710l23 #7]e4(0C, organic
carbon) 1813l A WE% = 7€ A(EC, elemental carbon) s°] 8 AE OS2
e,

ol Zt i Fxet Aol tidt 7o == AFH s AR Z71(PM-10, PM-2.5,
PM-1.0)ol| whe}, x93} AlA, 123l 717 E46 w2t gekxith. 19 18102 A5
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Tk A 1 A3 Z=HE PM-10, PM-2.5, PM-1.02] %A W3S v|w 3l A 24, AlZ
mEt HAE A 24400 B As) JdeS BT )

= OC
e EC o
100 === pitrate 40 "?E
PM PM == sulfate
- 1.0 2.5 PM10g ~©- Mass 9
80 b
< 30 ¢
c o
2 60 2
g 20 &
E 40 8
2 10 &
g 2 5
;]
0 0 &
Spring Summer Fall  Winter Spring Summer Fall  Winter Spring Summer Fall  Winter =
Season

1E 18] MEke Ao 2007~2008E 0] =

| =
A”O| 2 Fa o

£l PM-10, PM-2.5, PM-1.09]
H 3}

AtZ: Lim et al. (2012)

T SAAGC] AR S 2 Fskubee]l Eojurbe H)ell X dHH
HAEA S BERAe ol A, mintyh DA siddAbe] dde] AA
dubz o2 PM-10014 &ZejAd o2l Z4(Ca™), U}ZIH]H(Mg2+) HEFNa),
FaC) e FH5HER] 740D, dFe), dFrEAD 529 #=7F S/
FElves 2 54 Ak 9FE Lo PM-10 w57 71 o o]—‘;: DSl
TEF S e

I QIfIH o A Fid, AU, dEFE #REEE FE A2 dAS
o] Fil O EF PM-2.59 PM-1.09] 4&-& £435tH o]0 ﬂ%l‘%%% i}x Elasy

whebA] tEAL RT3 1 Fuel 1
ST BIARAOOS FARAEOE dRE Qs 4011 N
AamE AR Ak $70) wpeh WY E OCS) ECO) 57 2t 53
Yrar]E 2A8) dgngs AssEel Be 7ozt o 2, 0Ck ofF u-;t
Fol U RE F FEAX EAFLE FUL FEE Y] T FHHA

23T o] GAAEL A SJsjAo] 2] W] ARG SN BAlo] =k

11) Lim. S. et al. (2012), Ionic and carbonaceous compositions of PM10, PM2.5 and PM1.0 at Gosan ABC superstation
and their ratios as source signature, Atmospheric Chemistry and Physics, 12, 1-18.
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() PIAI A 2} 71531 3}

7] & 2984 v5= A AFEE S 7|H o2 F&5HA FUHsH] Al
AAAQA wZEo] AXYE IA LS AAHY ol Aldlol= HAMA F=7F
AA BT FGAA T, HAHEA T HEAXE BB IAA TGEA FhS FoBEE
A, F44, /7157 34 ol F82 AEcIgle Aot A4A a1dAE=Y
d=aFo A WatA Blce core)E AlFaf stst 2A4ES EASHH AE T EYAA
AR a8la EC gAEo] #FHATHIPCC, 2013)12, o] #}A & 3rEz ks
FAAY "R YA AL(iomass burning) FFS FAFEH F83F AR

(indicaton® A+-&Ht}.
A AFFAIE T =AM HlEH = olhER(S0) HAN = FA
TEHAY vt Aaste 3 AEd Y IEEHA, FA FAAE

HAGNA BlEH = ASFE ANO)Y o] 43 A(NO) = H A= AHEolv

oA A el FEEHAe Aol 7SO0 AHAAA Urrt WEshe

A A 3 718 E(Biogenic volatile organic compounds, BVOCs)el] 2] 3]

SaEHol, otnt A E X FAl BIE HErld SEY AR vAHA FE=

FAHAS Aol
Ty e o] AR AL /IFTE T S ARE AHlet T edEE S

712 wjSAIZIHA 7] 24 Wste) vx = I7Ee] Fake] A F7lael A

HES S7istAl @ Aotk 97 dErbe

s

(anthropocene)13 =

HE

3k Ak dEE, A8 o2 AR vAUAE AH gdE-E AFA T AY

SAY o] Ho| FEES FASIEE ATE FAHE HFAUR Y & FEAA
71 = FEL MTHIY 1.9). Tk FIIEAEC) HES B Ao ofs)
71 HlgFoluA] §57F 716 dstel 7oty mElA eE3 B Eo] gy
2ATIAZ FEE = ol 7|9 7IFHETE AR dHsHA BEEA S
HoFE £& dojg,

12) IPCC Working Group I (2013), Climate Change 2013-The Physical Science Basis: Summary for Policymakers.
Intergovernmental Panel on Climate Change.
13) ¢l Al(anthropocene) : EA® A5-& 7|Fo2 AT «l AE Yol A 17hAAREHE E2A= gHyshed], 21417] dAE
Azro] AT gk FaFS 71X = AU LS Axd EolXl dol(dS5H SETY A U1 i TEE 19959
=0 S AR E AT WA} A
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Outgoing Longwave [§
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— —247|H2l

e %, =~ Chemical %%TIT_ —_—
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[IPCC 2013]

(L2 1.9 OIMREE[L] X7 HROAMe] Sk
RHE: IPCC (2013)
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2. OIMI®XIO] AHE

2+ o] A (Intergovernmental Panel on
Climate Change, [PCOE &3] A|&A 02 HuE 1 9oH(dE Eof, IPCC 2013
B 3

HuA), A2 A7 A34=

AN Q=H(E 1.1), 2 Vgs o2 sjbltogm Aol 27} ASS 1183
AV == AR

ZHEAT|TH(WHO)S| PM-25 7|

T gég%SMg%E HLGY : AULBE
HE=H 1 35 75 H17|FE CfH| 15 % 37t
HHEH 2 25 50 HESHT CHH| 6% Z2 (2-11%)
A™EEE 3 15 375 HE2H2 OhH| 6% Z4A (2-11%)
HI|E 10 25 MUAEE MHEStE Y AILE S7t £

Atz SEE (2019), "DIMBR] 2ofet Td: FA0E SHEMR”

Seuebs 20159 @471%0] 2 ARACPM-25% F7HstA
WHOS| A2 2] & w2l iAdA 247 d4sqm g5e 3
#7471% 2o TE o2 M) t)she] 201849 39 VAV EL FFH Y

FE [AAER 3] o7 Ak =AYt

i)

T A BA7]FHWHO) 4Fsl =A< - 4(International Agency for Research on
Cancer, IAROIAE 20143 AA LB ZE(World Cancer Report)ES Z=3FsHH A
71 AA & r MR A& AT A & Ak Group 1QIAESEE) 4=
A Q[ THE 1.2)19.

14) World Health Organization(WHO), International Agency for Research on Cancer(IARC), (2014), World Cancer Report
2014, Edited by B. W. Stewart and C. P. Wild,

13



STEAEHOIT 0l x| FHH 2 HONEH

[ 1.2] oA 22 L27]= Group 122 X|FE 7| 2YE=H
2% 3% edsd ik
AT HYZ|7kA | CPEAE HYZ|Z7HA (diesel engine exhaust) |

L7212 (outdoor air pollution)
CH7| Ij'|7(| (particulate matter) |

Z™HE #a 27 (silica dust)

ALY 7182 MEFGIA _
AIL ru = OO 1L L-
=457l cHif Z¢1 / 0[XE Y H

XtE: WHO/IARC (2014)

VAT SR A JTE YA D1f T YA hnd T 2 Y
M AL WA, e 3719 dAE £F7 W Dol AR A XA
=9% + Qg 110

Hujol §47152 218 ) 1 QI 2R, 2

5~10um e

o %214 HE
2~5m

1~2m

0.1~1m

(12 1.10] OJMTEHX] 24Xt F7|F 2 Qs Zlet

b= 2HE R (2016), "HEZ LT HQICE OIMHX|, =OiK| 7t
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15) Pope III, C. A. & Dockery, D. W. (2006), Health Effects of Fine Particulate Air Pollution: Lines that Connect, Journal
of Air & Waste Management Association, 56, 709-742.
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16) Brauer, M. et al. (2016), Ambient Air Pollution Exposure Estimation for the Global Burden of Disease 2013. Environmental

Science & Technology. 50, 79-88.
17) Lelieveld, J. et al. (2015), The contribution of outdoor air pollution sources to premature mortality on a global scale,

Nature, 525, 367-371.
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27) Kim, B.-U. et al. (2017a), Spatially and chemically resolved source apportionment analysis: Case study of high particulate
matter event. Atmospheric Environment, 162, 55-70.

28) Kim, S. et al. (2017d), PM2.5 Simulations for the Seoul Metropolitan Area: (I) Contributions of Precursor Emissions
in the 2013 CAPSS Emissions Inventory. Journal of Korean Society for Atmospheric Environment, 33, 139-158.
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30) U.S. EPA (2019), Guidance on the Development of Modeled Emission Rates for Precursors (MERPs) as a Tier 1
Demonstration Tool for Ozone and PM2.5 under the PSD Permitting Program, EPA-454/R-19-003.

31) Kim, S. et al. (2017d), PM 2.5 Simulations for the Seoul Metropolitan Area: (I) Contributions of Precursor Emissions
in the 2013 CAPSS Emissions Inventory. Journal of Korean Society for Atmospheric Environment, 33, 139-158.
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|:|-O|
T & PM-2.5 SOx NOx VOCs
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o787 0i| 1£|L iR 30,160(3%)
27|8xX ArE 558,004(54%)
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32) Kim, S. et al. (2017b), PM2.5 Simulations for the Seoul Metropolitan Area: (II) Estimation of Self-Contributions and
Emission-to-PM2.5 Conversion Rates for Each Source Category. Journal of Korean Society for Atmospheric
Environment, 33, 377-392.
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33) NASA (2016), KORUS-AQ Rapid Science Synthesis Report, https://espo.nasa.gov/korus—aq/content/KORUS-AQ,
A=) 2019.7.15.

34) AsH € (2017), = 2WAHUA] FEEAL (D 2998, EEAE A 79qe 9 [3s 2, o713 83 7],
33(4), 377-392.

35) Kim, H. C. (2017), Regional contributions to particulate matter concentration in the Seoul metropolitan area, South Korea:

seasonal variation and sensitivity to meteorology and emissions inventory. Atmospheric Chemistry and Physics, 17(17),
10315-10332.

36) Ty A IS (2013), “EHol 7199 FURE FEFT I AT D7, HEFHRIA
37) MJeong, U., J. et al. (2011), Estimation of the contributions of long range transported aerosol in East Asia to carbonaceous

aerosol and PM concentrations in Seoul, Korea using highly time resolved measurements: A PSCF model approach.
J. Environ. Monitor., 13, 1905-1918,
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=R HS 0|83 OINHX| 7|0 EMA0F 4z H[W
Huﬁg Heo © | Lim @ | Choi © | Kang @ | Lee &
2014 | (201819 | (201014 | (201319 | (20151 | (2008)47
e 22 | PM-10 PM-10 PM-10 PM-2.5 PM-2.5 PM-2.5
e xS | M2 EE h oI 5 e
7|2t 2005 1501 ~vea2 | B | 09.06 ~1005 | 1392,070 1010103 ~02.02
T& SUAE 710z (%)
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42) Yi, S. M., & Hwang, I. (2014), Source Identification and Estimation of Source Apportionment for Ambient PM 10 in
Seoul, Korea. Asian Journal of Atmospheric Environment (AJAE), 8(3).

43) Heo, J. B. et al. (2009), Source apportionment of PM2.5 in Seoul, Korea. Atmospheric Chemistry and Physics, 9(14),
4957-4971.

44) Lim, J. M. et al. (2010), Source apportionment of PM10 at a small industrial area using Positive Matrix Factorization.
Atmospheric Research, 95(1), 88-100.

45) Choi, J. K. et al. (2013), Source apportionment of PM2. 5 at the coastal area in Korea. Science of the Total Environment,
447, 370-380.

46) S & ©|F4g (2015), T4 2R AHUA (PM 2.5) 9o #i&4 7|9k 4 &gk A da)7134 834 (548), 31(5),
437-448.

47) Lee, H. et al. (2008), Source identification of PM2. 5 particles measured in Gwangju, Korea. Atmospheric Research,
88(3-4), 199-211.
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48) Li et al. (2017), MIX: a mosaic Asian anthropogenic emission inventory under the international collaboration framework
of the MICS-Asia and HTAP. Atmospheric Chemistry and Physics, 17, 935-963.
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49) Hu, L.-W. et al. (2017), Ambient Air Pollution and Morbidity in Chinese, 1017, 123-151.

50) &4, #l9. (2017), 5 ALAF dFe] 7|y g e wAe F& A AT, 33(4), 29-42.

51) &3 9] (2018), T ZHAWA d3 2 A4 53 d=o)7]1$E e ], 34(3), 373-392.

52) FH (2015), S5 W71 A A2 5, d=3844-HrrATd

53) Wang, S. X., B. (2014), Emission trends and mitigation options for air pollutants in East Asia. Atmospheric Chemistry
and Physics, 14(13), 6571-6603.

54) Zheng, B. et al. (2018), Trends in China’s anthropogenic emissions since 2010 as the consequence of clean air actions.
Atmospheric Chemistry and Physics, 18, 14095-14111.

55) Zhang, Q. et al. (2007), NOx emission trends for China, 1995-2004: The view from the ground and the view from space.
Journal of Geophysical Research: Atmospheres, 112(D22).

56) Zhang, Q. et al. (2009), Asian emissions in 2006 for the NASA INTEX-B mission. Atmospheric Chemistry and Physics,
9(14), 5131-5153.

57) Lei, Y. et al. (2011), Primary anthropogenic aerosol emission trends for China, 1990-2005. Atmospheric Chemistry
and Physics, 11(3), 931-954.

58) Li, M. et al. (2017), MIX: a mosaic Asian anthropogenic emission inventory under the international collaboration
framework of the MICS-Asia and HTAP, Atmos. Chem. Phys., 17, 935-963.
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0% o)< A on, AFdALYE FAAE PM 1249 7, d4&
AAE BEA 9 HjZFo] Bt kst o} VOCsA 745 A AE
2 7)o 57F 242 54.8%, 30.6%C.E FHa, AGAZFANY FAAE FAsIELS
33 FAE BE, VOCse AFAF A% 9 HAg A AAY wjEo s
ZAE Y 28]a sEEE wEE 2A AHAE fFAtir L9 EE1 S 2
A%t STHAE A=rt ti7] o2 viEH, o] F oF 61%7F 255 A3 A2 - 33
SolA B4 HlEE I QUTH14Y

P>
b

MMSH 22 H7(E=E HIEE(20159)
(CH] : E, %)
HEd =5 PM-10 | PM-25 | SOx NOx co VOCs | NH;
J\EF HEY 377 340 9,781 6,462 272 544
= (5.7) (6.6) 9.3) (10.8) (1.0) 0.3)
oy 27 18 122 2,469 1
BrlEHT fx=xod - 4
=M 22 AxE (0.4) 0.3) 0.1) (9.5) 0.0)
T 348 194 1,706 4,882 487 564
I:l7 °|.X IT X }_O-I 1 1
TletetrE M (5.2) (3.8) (1.6) 8.2) (1.9 0.3)
o MOFZ A 133 29| 57,789 4799 | 12,069 | 56,021 23,384
At =s 2.0) (0.6) (54.8) 8.0) (46.3) (30.6) (59.3)
-
S 61,943
,‘; MEE 7I5 - - - (339
S| .
14,320
LDL[OF AH] - - - - i i (36.3)
A 940 846 448 16 5011 44,417
O 7|SISHHZE RM|EH ' v
w7 [=fetmE M= (14.6) (16.5) (0.4) (0.0) (19.2) (24.3)
=R 2 4,833 3705 | 35538 | 43671 5,761 19,408 1,728
=flles (72.6) (72.2) (337) (73.0) 2.1 (10.6) 4.4)

A& = Yergaretel (2018), I7HH7|RLEEE HIZZHCAPSS) 2015
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MATES IV Air Toxics Risk FINAL REPORT
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Basinwide Risk: 418 par million ) WW
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145) South Coast Air Quality Management District(SCAQMD) (2015), Multiple Air Toxics Exposure Study in the South Coast
Air Basin(MATES-1V). https://www.agmd.gov/home/air—quality/air—-quality-studies/health-studies/mates-iv

146) oldl| w}h, B HaAdA ArE BlE7ts SEAREY] RS THATVIAR] nF3AATLRY AFATe} FH 9
JRCoIA W d A2 E Q83 Aot}

147) Fr=24(Eurod) = 72kl 285 wiEs 8715 WA F shubes g-2uhetell= 2005958 2851 om F25% 20099,
FR6E 20159 HE A8l

148) ECU(Electronic Control Unit) : (XFgxp) HA}A| 012X
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oL £ =] bS] o ASS
dRe 7IE8E20 X2 =T =10 C|-AITIe| 9IAS 20|
- _ - . i i ion for
S o o = o xlo Introduction of Real Driving Is diesel still a solution
-?'I tél"lTonilxn_lEEl' I_}..:: Z-\I = |°:||'77'” _T'_E:IEEL i 70:’11' |'-—| O|_1|j|7l- Emission (RDE) testing reducing c_frben dioxide
emissions?
=rCln JEX™Oo olaix] =2 oiH == 72 cle HelE T he adckess the gap Detweenlegiate
= |'_I_ LIS _E = :| :| AA |' ) |7 l' S |'|_ AT 'l"l -I = a:»d :;wu::d N, emissiors. the Eurapean  Diesel fuel contains m‘o;e El:luliy Frm «l;.e
KU _—o = A — olo Union has recently agreéd & Real Driving than petrol and, coupled with the fact that
Fdet i Co, HIEE &Y T UCh= ASEMN T2 LIZI0lIM esion (ROF)testprocedure for carsand. dlesed engines are more efficent than perol
Emission (RDE) test p i Ao
Following its Introduction, the EUwill  engines, diesel cars have traditionally been
% 5 2 51 < N fat clesel
XL 2=AIL4 7} C|A X =22 ol Z2XA™ K|l ° Ct. become the first region in the world to use  more efficient ta run. This means that diesel
I = THCW I = I- E == -r-l H == | == H M ’- on-road emissions testing methods for legal  cars typically have a better fuel aconomy,
comphiance purposes. producing less CO; per kilometre driven. In
= = o = SHIS %lo| = = = 3 number of countries, financial incentives
j-E"I I‘I' _I_Al Al %I 0'” _QI 5] "Iljj ) %’WXI'QI' Ea EI-'I'I'XI'-— 2= XI'OI — The new RDE pracedure will measure have been used over the past decades to
| 2 =| Lo = ’. o | emissions of NO. and at a later stage particle encourage the uptake of diesel vehicles
] = =0{E1 JAC 7 L AKX ArQ numbers, using portable emission messuring
— H 0” 7:” -I =- |- I. -I OOO 0” ST ’. I- ‘rl AL systems (PEMS) attached to the-car. Thenew  However, on the basis of the official test
= A protocol requires the real driving emissions cyde measurements, the efficiency gap
C02 HE % I‘O | 7 ’. 1 79 COZ/km 0 | = j-l 0 I 201 4L=| 0“ EU | I—I ﬁ_ from cars and vans 16 be lower than the legal between diesel and petrol cars has been
== |- 1o ; L 123 2 CO /k EM-I j_ l- L 2 5 limits multiplied by a ‘conformity factor', decreasing in recent years, In 2014, the
St AL X|lo| = YN m © X = 2. This factor expresses the ratio of on-road average new diesel car registered in the EU
STie =TT I- | = I 9 2 = 9 PEMS emissions to the legal limits. At the emitted 123.2 g CO./km, only 2.5 g CO./km
= O |_|_ time of writing, the NO, conformity factor less than the average petrol vehicle,
COz/km 0'” " c.’_l' o= I‘" I'M E'l'- has been set o 2.1 (Le. 110 % above the 8y comparison, in 2000, the emissions
Euro 61imit) from 1 September 2017 for difference between diesel and petrol vehicles

new models and two years later for all new  was 17 g €O /km,

diesel engine, diminishing the average fuel
Explaining road| ecanomy benefits of diesel cars.
transport emissions|

—_

EfL

—_

310kgO|Lt & FHE2 A2 L
J

0 I gl. z l-o | j(l.o | 7 ’. 3_7." I7:I|-_/‘\_%I_|- 0 | wehicles. Inasecond step, it will be reduced
1015 (L. 50 % above the Euro 6 limit) (rom This diminishing gap can largely be explained
>4 o u_1 ; ] %l_ C 7 o | 1 January 2020 for new models and one by the increase in mass of diesel cars over
o TT l' | — T}”7 I' 7:” l' = ﬂ I — year later fof all new vehicles, These factors  time. The average diesel car registéred in
_ _ _ remain subject to scrutiny by the European the EU is now about 310 kg heavier than the
= =1 = v i :
7‘| o= EO| E.’- 2004'—.5' 0‘” -?—I EI-TI' l‘ 01 E‘ Parliament, and therefore potentially remain  average petral car, Le. around 100 kg heavier
) L subject to change. than in 2004. This increased mass has largely
100kgHE O SZHE Zio| zZol= offset the inherent highier eflciency af the
=
e
A
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154) Dockery DW, Pope CA, et al. (1993), An Association between Air Pollution and Mortality, N Engl J Med. 9;329(24):
1753-9
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155) WHO (2017), Evolution of WHO air quality guidelines: past, present and future.
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156) Gauderman WJ et al. (2004), N Engl J Med, 351, 1057-1067.
157) Kulkarni N.(2006), N Engl J Med 6, 355, 21-30.
158) Kunzli et al. (2005), Ambient Air Pollution and Atherosclerosis in Los Angeles. Environ Health Perspectives, 113, 201-206.
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159) Block ML, Calderon-Garciduenas. (2009), Air pollution: mechanisms of neuroinflammationand CNS disease. Trends
in Neroscience; 32: 506-516.
160) $HEE a5 mAHA] 771 2", http://www.me.go.kr/cleanair/index.do
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A9K 4=2 HjEItA 22| H| £ (Diesel Vehicle Real Driving Emission Management) : 7| =2
AU MMM HIE7IAE FE0ts At 2| A0 O|SM(RIHE) HiE7t SYEXE
X

=c
St AN =2E H2HM REESEHE FYo0] HYOoRE st M. 2017H 9

E

(=]

L2|LIEIRt KEATHEU)AHIA AlME

DHHRH|E(SRF, Solid Refuse Fuel) : H 7|2 ZOAM HX|&F, EctAEF 5 7194 H7|22
HEZ ALESIY THE HMFE. RS Hetdt JjgEgXZI0| 2ot HE oM Lt THAZKE2
rH 7222 M2ZM4=22| X|HH7|=0| ot 713 1¥H 7|22 AHESHY X|Zot A2
ot

Soj A28 K|St H(LEZ, Low Emission Zone) : 33IE SEdte A0 Lo SHE
26t 1Y v LSHASK LUK

S HHeHEA] : XSKAHO|AM BiEE[= CH7|RLE=2E S S0/ AR E Hooly| Iot0] XEsXIof
FA5ts HK|E Dt

ot

FE >4 oH
xe]
r>x Jot
=
ot
I

AR 7 (photochemical smog) : EAADE1 Eate=ATL THY| 0| SFE[0f AT
S 2 Lo 7|HA 2K LASEQ FAst=2 BHE0 Ci7(7F et 7 Z‘JX‘I%*
A0

o= =
oY T2 ANSA 7| 7tAT) Ql0|H, 2AMEY A AR 2 B TN A

T

r

FIF 1

oo
-
s
Ot

olo
N
ot

+E S (CCN, Cloud Condensation Nuclei) : CH7[2| 22 FEH20| & I3 o 5= U&=
5549 o0{2F YAt = LA Ti7[o] FEM EEFEY F U= DEDFE(1% LI2I)SHOf| A
=0| 323510 &3t = A= YA 718 3T

It} 7]1 2" FE 2| Al AR (NAMIS, National Ambient Air Quality Monitoring Information
System) : =7 X X[XMH|OM RSk H=2| Of7 |2 SEA0M Of AZHE SEE= ORt7t,
LLIStEe, O|LRtEle, @F OIM|EX| S CH7| e XIS 8 225t A28, NAMISO|
SHE X2 oo{22|0F HALO|E(www.airkorea.orknS Soff MA[ZICZ FDO|AH HSE
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T 7hCH 7| @M X| @ A| A (Clean Air Policy Support System; CAPSS) : =7} C{7| 27 X~
X 2E A0 ZRot 7|xXtg HEE 950 FHO0|sIR S0AM HiEE= 87HA|
C7 | 2E=2 HIZEES 0jd A QESEE, HiEYE, X948 Cryet HiE2h 42t Hi= 2o
HEE MFEE HSoh= AL, getdoz 2Lt Z7I07|[LESE HIEE AHeE XEY
M CAPSS AtEetnz Hgt

o
Z A A AR(TMS, Tele-Monitoring System) : At2E Z50i|A HiE L= 7| QESE
(o]

CC O o
=254 2 2=
AS5Y71712 gAl 50t 0| BA| e 2210122 A0 HiEdes 24417 B
2aSts A|AEOZ CleanSYS(E AR E =8, BT A, 22, SftHE HZAIE 52

C = g5

HIZ A0 EX[= A, gitets, Haite)
]

1=Xe)
S —

122 X=X
o -1 O

AZA| XAl (CleanSYS)

M
H
o

HZA M A (CleanSYS) : AFY
I O|F 2Nl 2240l

A ZEOAM HIZEE 7| QUSRS AISEHT|7|Z AL
] nl
o

= ERAALAALE(TMS)

o
O lzdlo] HIEARES 24A7H B[St Al2H

7| 2H3}(climate change) : Yot X[Ho|M F7|7H0| BHN TldEl= 7|29 EXHQ
HatE o|0jgt. O|z{gt Hots EfYEAL OfHX|Ql B3t & X7 [EQl 2l0] 25
LO{L7|= St X7 E =MD U= 7] 9| HatLt X1+ HEH HE{9| Bat S0
OlsfM dojd = AU, X 20= 2472 HiE 57 & QUYE 2000 [E XA 2H3E
727l 427F dute

7| Z #H3}of| 2HeHE £ 7HE 9| K (IPCC, Intergovernmental Panel on Climate Change) : 7|2 21310
CHot HE7E o2 A 1988 X|72hE 7120 §9| 24310 2ot THQl Mg dES
FHOZ UN A Zt= MEIE = =X

3 S7|Z¥(FEV1, Forced Expiratory Volume in one second) : &2 Z|Cist S0|# CH0

A2l =S Cisf Whel M A 122 Uil & 127 =38y ST

L2ERASK HA KFHEE7|HA) : 2225 O B2 U7 L8222 Higcle &
B A0 tishA =7|HA ExgE A@ots ME 2AEs 27| HARHES 7X0
7| 2S 7idots o 50| /UZ

rir

L ot

T SAQK 2 H|$HH| = (LEZ, Low Emission Zone) : == CH7|22|HY LHOIM X=X HH

Ojojd X2k S ZEHAL 224 Ao RHS Hotshs Mz XY 2017EH(THA)

MEHYZ AR 2, 2018EH(ITHA]) Q1M DF Z7| 1770 AlZF =740 2020 (NEHA) 0= M2,

OIF, 47| 2870AI1E Zotot Of 7| 2e|HY MM 2 x|, THEEXIE2 2016 137101 A 20204
|

.

157702 SO oI HY. - DKL SUH BT
SMDENSNYEMDSNSSEHHRY) : =4 DEQ| SHI 1SS 9P (KIS7H5DE
SR, 0f o), SYHRo XF BalsHe KOS T SMDENBX|G0|HE
SATlA, 7| T HSY, NSST 52 et AEA LUK S LS nSSaE
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Of M7dcH7|xtE L4 (NEACAP, North-East Asia Clean Air Partnership) : NEASPEC 2| &=0|
SH= NEASPEC 4tste| Cf7| HOIMEA S50t XY e FM.7| =™, 04?71'1 7|k
e 710 52 SHE A IfS, HH 7|’“'=| = Zaoh SEwH "E‘ A=Vt 3 24
2 Ao 2ot HEeF A S 2, asOtA|0F 2FE I7|2F EXE siZst
ot AHEEQl A E(framework) OFH, aX|F1} =7t0| fstAHL0] 7| Stol of7|2 9
sid5t= =7t X XY JHth7HHF XY, as=0t XY Of7|2Fo| t@ut 21zt Fgkof of

= o
x4 572 8Yo2 ofn

-

A

ru}d nHO
_L

No

ok fijo

t

r

= S50t Z YA = (NEASPEC, North-East Asia Subregional Programme for Environment
Cooperation ) : 1993 ZA}, 7[R F & S50 d=H HSEHE flsi 7 OB X
O AF2|(UNESCAP)7} FE5h= AL R29| ZaH ’H':'._ AolH. ol ot=, B=, L&, =2k,
2A|Of, S=0| HOfot A2, "It DM Che| a2l & M E flo) X|A=tE St X|&
teEH LEHE FXSte WS ZHE Yot FF7| H|TQITNEASPEC Strategic Plan
2016-2020.0f| 2t Ed 7|, AALH, SHLES T, MEATA|, AFRYS} 8l EX|2HH st
s U =t8 Of#0f Chot s =25t U3

=) =

» OfH o0t E X| (DPF, Diesel Particulate Filter) : Z-3At2| AT HAAMO|A HIZEL= YAMNEE S
LHZ Z2{Lo 7] BEEE NLots &

.‘

—

= MX|(PM, Particulate Matter) : TCH7[SHEEMEH 0| "HAIE CH7| SO MHCHLAL 223
LHE:‘QI_ O|7(|.M|:|7c|§ x—|o| |.—| OIoD:| E X|-EIIO-”A-|E 7+o o||:||§ XIIloF xb_ﬂ_g o||:||-x-|0§

=2 =
HX|(dust)= H|2X 2 I8 LRH1~100um)S 2|0/t = YUXAEE, O|NHX]|
= B7|0|2(inorganic ion) : 7| X7 O|23tE|0| TSIE T &, F=2 EtALr =471 Gl

HE% £2 349 O|REE Ca*, K, CI W7t AS

» O3 BAESH(US. EPA, United States Environmental Protection Agency) : O|= 2HZ0] 2ot
Hu" A 9:' ot OAtS Mo Dl R BIe AZut 2tF EF S X2 =2 19700

EIIAIE*U(I EEI SYCiM2016H 63)ELt SR 22tz FX|=tHE. J7|(2017L:I 99—J~2018'—=I
AHI7)) Mo 2 NsCOMHX| 2 Al ZIg24E =X MA|, AZHEH & 05k HAMEZK|

« DOM[HX] GIZEH : T=o| 7|28 SY20M 25 OMEHR] sk 8 7|d8st S5 121s10]
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O|=¢t Ct= OIMHA|IS O 2o, OIMBEX] 527t €78 7|F OlY = LERES [ A&3]
JES LYY= QN B deetd ¢of LlshE Xaziotl th7| ol thet ARle] 2hyat

o = o
gHgolM s =0]7] flof Alddots M=

O] HIHX| (PM-10, PM-25) : Cfi7| S0 [MCHL{ALE 222 W2 2= D[Meh AAEEEZ, YAt
XS0l 10um O[5l OJMHX|(PM-10)2F 2.5um O[5l OIMHX|(PM-25)2 =& = /US

- TOIMEX] Kz S 2r2(of 2o SE31(2019.2.15. A|EH)0]|A,
OJMHX|= At X|E0[ 100t0| 2= 0|E{(um) O[5+ HX|(PM-10: O A HX]),
250F0|2A20|E@um) O|stQl HX|(PM-25: Z=O/MHXNE Z&SI, PM-255 E%EH
ZOINHX|Z Folgt

O

= YAtg=E, HA| Z0/HEX]

HFO| 2 O A (biomass) : HFO|20fA(biomass) : EHY O|LHX[E EOF R7|22 st AEH,
=l é, S MZo2 sl 21 OME § ’éﬁ =R7IME XEsH, 2t o x| 2 Hetet
T e WE U] XAHAES 2lOjgh YHHK o2 WLHE = MEO MM & S0 FHE
objz= f . EXQI HO|RujA = F20 A, HEH, siX2F, S22 8L SME
M7 S0] UAS

I='|'°|2 £ 227 7|E0|Lt HAER 1 22 SAEH FX| 2 HO[L|H 373

HiZ7tA X =2HEX|(EGR, Exhaust Gas Recirculation) : L 7| 2H0| A EHAlidt= 7|2 F 2R
AAMREE)Z S017] Yot X2 Hi7|7tA LREES W2AA Lt 37|t ey ATIe| A=

—~

FYote 7158 o
METHAHUEH : RO WESIE CPI2@EUE Fol7| #il XS o] £
DHBE WM HPEE W2 15T 2502 TR - OjA0jIYK|(DPR

=42 (dispersion model) = ZHAt2 E

H| £ 20|52 H ¢ (non-road mobile source) : XSt 0]2|Q| LS 7|22 A&l M

7|, dE8H|, 7 =¥ S22 ERoty Y

H| MHX]| (B HX], fugitive dust) : 2EH HiE S10] CH7| =0 &7 Hi=El= HX|CH7] S0
[HCHL| AL %'é g s A EE)E U ASAe 2R = Qo fH|AH HEX[L
AHE B SN ZEl= BAIZ 2o, ﬁ**%)\f H:HX| 5t A O, ¢ 25, FiiEs,
mn
=

L=20O
M|z Hegg2z ol

I-

= SYTA|, XSt 7|7t SO 28l 4+ =20 tH7| 322
t7F BILE &, 21 SOl QEiZ T Li2ls A
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|2 : MESH 24 SHS 80%2 Mokck= M. OJMHA| S8-0| 25 Dk O|MHX|
LA AL XML A0 = =

-

= MEY U2 (biomass buming) : 17| 9 MMT0| LHMAZL SATKYE A2, SR L HU2
OF20l, 7ItolIAf Ch7|2 HiZE= '

XI-X)

ool Oo-L-

» UM [IIALPG) QB AIAY : ASIMJRIIAO| =ZYU-STNE-EOfALE B 7IAEE9
O] 0f 2hot AfdS Fot 3529| QS St Mot RIAARE E[Hez RFESI0]
UM RIIAE HESH Sa-AESH g8 FH2=2 19833 HF

o

S = T8 ASo HEACHE H217¢

ot AlZ[0f S=3ll MlHX| 288 =0l Al2ECE, BEa, SHTEAE, 71, 88,
719 SN 28E

= 0|0{2Z (aerosol) : HH|LE DM 2| UX7L 2 S7|QF Z2 7H| L0 O|Mct QEiZ o 25
=ZE YH. steHez UXNYEES U oo2ER X5 .

= 0f|0{ 22| OHAIRKOREA) : o2t S HOA 2Fots T= AR CH7| REE S71 S 0[X|=
FE|SHIH7] S8, A2 7 8L, DIMEA| B8, =2 07| 248 S HS. U7|8e

MAIZEH S7HAI A E (www.airkorea.or.kr)

-

» HYH 2M(back-trajectory analysis) : 35 X S 125t S7(7F AHXY /X0 =EHS}HT
THRIQ] 1tA At S0te| Z2E FHSH= ALY

= ARES}HEEA(CFCs, Chloro Fluoro Carbons) : &40t E4F Zaloh 0| RU[2let=22 SHSHH
BHE Z27tA(Freon Gas, FEAR| dHF)2tD =8 0 oPEH 0l slgtZ2= CHE 221t
HHSOHA| 87| ME0| HEHIK| 227, GEH0AM Atedof efsf B2t 22|%|11 0] FAot
RESS ofugh Fo 247(MQ. 4o, ExH, A, N8N S22 MYA ZHA
AMEERCL, @EF Oil| A=z S5 Mot AH[7F FX|&E.

= YAEFA (Elemental Carbon, EC) : Black Carbon(BC, =272)0|L} HHO|2tn E2l= 2E.
HAADPHOIL) =HAZE S Solf 25N, 352 4% 85 7t 349, A7 224 1P
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2

|ME BiE

rm d4o oln
N
rim

2 (organic carbon, OC) : 20| =X| = E40| el R7|zle=E YEHE EXdH=

2 AR A S0 ols AE HiEE & OfL2t CH7| & 2I2HR7|=tet=2 datst
oS MHEES Soll MY E.
SH4HHIZZAIS(AMP, Alternative Maritime Power Supply) : 4 £50|A MEo| M7|E
Soote 1Y S4NMEIT A
0| S Al Ui & 7tA 5 H ZH| (PEMS, Portable Emission Measurement System) : A3A0| OfH
XHSAHO|| BRI AR Z20|AM Xt T8 F HiEE s QLEEE 42 Y + AUs A-EK|
Q17 Ml (anthropocene) : E[HE X|E=2 7|E2E X2 A|iE L+0 1bA 10 H MREHE
ZEMNE FHSH=O, 21M7| sixfl= Q1Zt0] X|72hE0)| Silot 2 7|K|= ACHYS LX)
S0 SHOj(EEHE 2E 7Y MY A0S Ao S22 19954 L letyS B2 &
AZ M SEARZE H|2h
UXSEEH (PM, Particulate Matter) : 11X 4F 3 WX &0 DM YUXIE = Q0|2 AR L=,
UL s 22, WA SO HHo=E £ Ao, St=MO2E 7IEHS

r

=
0|0 2 (aeroso) 0|2t T 2 X2 R0|AM= o7 |24 2™
‘HXIZ2 XA o HX| O/MEHZX]|
- HX| X|Z0] 10pm 0|32 HX|= PM-10(5E= PMyg), 2.5um O|3tQ! HX|&= PM-2.5(FE= PM,5) 2
27|
- TI7 |2 A EHE M e YA EES 20| oiaf - M
7 A™LE XN |=|AHLE A - 2hd - ZoliE

gelotd AS.

- BN . olH#|E M, O 50
of Tdols 1AM e Mol DMt 2E=

ZHE0|E 7|2 H=H : 2

o !
7| 2E=F

>
ro
Ral
oln
|'|JII
0=
ot
0z
M
n
o
OfT
mjo
ofm
Ot
2
H
N
[
=2
0

o
mjo
a
>+

Ir

MSSHAT - ASKo|M HiEE= CH7ILESES E017] flet ATRAT JH=0| AEdH= RE2

ZeHOZA HIESEY|E0 H= TS T

XA Low-NOW HUB : 912 I 37| ERSHS TS0 HAYTS WED HA%T| Yoo
MASEO} S92 £ S H2R0|, 20| 2f5k NOKThemmal NOY % Q19| B4 20| 2[5k NOwFuel

NOY2| A4S OF| A7 752 2 Bl B BB BANSEO| BS HHRELE HsA
B2 QFHe MBS X Al UXH|Q NYS we + U,

=
MEAXNEE SN E : AsAt =28 ME2L, TFEXZ 0|7H5t0] Asit £22

2 X9 sH|ot
SAUTIAS FO0|D, 2UY ASK AH|SLHS M| st A, oArsiEia BiZEO| He
NSRS Ats 28[RI)HE BX3S KToHe HY, o|MSEA HSY0| B SRS &

e REES YES ot HE
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F=(NOX),

¥

HHA QXpAto B2

oo
o=

—

—
=

|
SkAM d
of

PN
=
244t

=

-
(e}

=
CH7| 2 FA|

=

—

FOflA E

)
A220 1 B|IF0| =0t

-
o

L

—

HIE. 04X T2A(energy mix)
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