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5 Aaliste] 229 AeE AQATIE AR YEEth 4 7E
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O tA
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X| 25ppm 0|5t
StetgtH
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[
0z

[Eta
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AR EYYTY
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(Gas Chromatography)

(21 ug/m)

Z7KModerate)
o=
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[=]
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(B 2-2] Y(24A[7H) B =OMHX] 29| Rl 7|&
37|& X|E(AQI, Air Quality Index) Z0[HHX]|
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12.1-35.4
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150.5-210.4
210.5 OfA
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02 Lal(Very unhealthy)
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WA g o o] Fasich(EAR, 2017). dEo] LAY ol kst A
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3L, 2018).
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2= dghele Zo] dasith olF ffeide SEA A o FHez 27 A
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2018). T3t TAMIRE B3 TAISH = (Xia et al., 2014)9F ZAISEZ QI oFd ek
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S 133 Moran's [ ¥ BILISAE o]g3}o] 1998dRE] 20157kx]2] R|2&Ql &
X, A B2, AR W3 AR gefsiglth. 53] o] d7te RuAHAIY] JF
TAE ANd AAVSETe BAR neste] ZulAHxzL SdiEle =71 9 7ot
= F7t2 =71 3 BAE 12 FollM APEstERiet. Wang et al. (2018) SJA] &0

o
m*m

=

AHR] 2hrgo] Y01 TA|ShR 143t 1357 SIS thdo g2 TA|Sket Zn|HHX]
oto] AIE 1Esiint. 55| Aol wet 1998EHE 201497HK] =715 A 7H
Y (underdeveloped), 7HE=Ar=(developing), 7N (developed) &2 TLEs}o] =
7t 538 ZnAx] Y] B Qs Holslgitt. 19| Atolie Rr|AHA] EAL]
A NI TS EAE 2w W ulE, PR Ak i
9] BN} 4, ®MEAY co, U, 1E T G coe RrAWERE 5EH’\]
= 219190& RAISISITE Shen et al. (2019)& Zn|AHZ|Q] dhAS =GRl &

AR AABI] 2014 HE 2018W7HK| 9] Zn|AHX] EEZo} AR U]/\ﬂL
19] H3E XPER |l §5] RuAHX|Y =2 XY 7F FHEE/EL
FX|Hol A EAYsh, 2 X T FHEE/FL AN G o2 FHE Y] LER = §
& WAt TA|gto] wE Zu|AHA] EAYol| gt oS BRY] oS JMsI
Th Mi et al. (2019) HA] ZAISERZ Qs ZolAHA] wgo] FH=E dAdol tist o
|edo] et AA BEe] HHd ZAE AASIRTE. 1 GA] SRS A

&oto] ZnAEx|Y] XZEQ] B0 AT FeE AAsIen, dAxE-oE-dE

Nr_?l"\l.l

Lo
n:
5:

rr
¢

\J
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ZO|MHAY] BE S AGERE AMASt] APEElsiict. nlAHx]o] &gt g7k £
o BAHX] viES] YRlE Bt FEF O Adat AAAlste] MAIGE AT GA| o]F o]
At} Takahashi et al. (2014)& ofx|of =7}19] Zu|HHX] viEFS A4 2
o 2 AA[stGlon], w7t 7He] Fake vhgdsiinh. AF71E £](2009) A &
BEPS FHolo] ojistekA wiER Hso] wE oS5 A 2FLQ Hlol
F& AAISHATE Liang et al. (2018) AA7|8ks B8t viEAI &2 548
% an7Rk gi7|eHEHe] HiETES *}’go}oi‘:} ALE - E5-2(2018)
Liang et al. (2018)¢] WHES FE3t X9 AFAHRE E8oto] nAHxe =
ajAEx] ] FEASE SESIR O, nAHA] wiEFS A7 AvrRie s
ot AAlsHRT) o] Aie t7|LA=E F uAHR|et £
£ A9 i} AAlsto] AAIGoEN 7]E Aot xPEE
A 2ol wet viEe] EXlsHA € ol FHE o ulAHR] siETe A (&7,
2011)3loF sh= o] AJet=|o] Z8E|Sih
BAARE t71edy FFgor mEgt A+ 9A] FPEQch Lozano and
Gutiérrez(2008)+= Non—parametric DEAS AF&3lo] QI5E GDP, oUX]|&H], CO,
D] FAE it §o] 2F ARSIt co, E8 FHE=E AAIsH]
71E Aok RPEEQITE ti7] e WHEle] W A ek Br JA] =S
o, Xue et al. (2014)& Olﬁi}‘a}’\ g 5—}“01]‘—17<] /\H] | ARSI IAZ

'5‘
[}

2o rlm r&

d
Y
2
)
Lo
=
M
o
i
4

32
e
Al
ol
Ra)
12
W
=
i

A7sto] oldtstera WhAo] w2 AR 4741 Byg AMgoto] B4
o}t tlEo] 19| A4 NE 301“4 A E BAE :ﬂrOH o} o3k QQIzte] BAES
AAIBFALE. Guan et al. (2014) GA] Zn|HHX] EAjo]] lel% AEEAEQ 80
SHFUNERE AHESo] BAGIYL o] 55| SHFULMERE TRENG}]
A1E7L, E8A, MATEE, 48X, 1909 GDPZ xuvﬂ AX] A e FEA
& FEOIY. A5 oEs 2015) St F=re] Aol ghare] nAwHA]
Aol vl dFE QATARP S AMHESte] Al o] At dh=at Fae
A%l GDP 371l w2 w|AHA] iEA Alst Aot AAEGoH, AR =8
Tof wat ZHasks 49 EEE QT Wang et al. (2015)& EX|, 7ZA|,
AT, 7NN, FaAulA, SFAFRRORE FESE TAIY] AAYG HH K|¢E AHESH
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of TA] WA W co, WA JIHAE FHelsidtt. 119 A= EA| WA X4
ot co, WgFo] AAE] e EGE AXge =N BA7IFoR co, B M-S
3 A ©AlE 3R 9 SAAEY] H84e HHsigith

Aol gk A QA] 112j%] 9] Vellingirl et al. (2015)& Zu|AHX|Q} n]A|HX]
o] oY W3t o #ES Fof Aol Exfchs EAS WRlon, 283 ASHE A
& B4 Zu|AAx|e} uAHA7E A E R e HEs AlXste] ARl £
Aote 54 Telsiltt. tEo] &1 227t 371 9ol ZulAHA] 2 oA
7k BAE AAISIGTE Park et al. (2019)2 A1&<] A7t
g ZuAHR] B RS &, T, AFHOR HEste] 1 Ads Tl

f

i

[e] ’

53] 24, B 24w WM 2 AoEn PRl ZulHEx] B4 ozl o
Qg TReIgon, Zuldux] PAacle] WEE 3718%, AEA, ke Holo]
AFE, AR ARS, 227] 47 Sol THE oleAR (B, WAk, dmole 5

59 ¥gtE Aj/gsiitt. olg9 dte ZulAHRE sk alE
£ 718Hskel QAR Fold APEAQl A4S UEleY, FEAQ] 8
Qlo] o5k Med] Zu|AHA] WIS FAISHK]= Z5I3ich
W oJskg Ao 7 Fn|NHX|Q] BHAYS =
Row, A7t disire F2 4 Hel, XA S0 disiAe g AW
o5t Zu|MHX]|Q] AlZ7ts B EXo] AE]gich Vellingirl et al. (2015)&
& FAXIQ BAhs dd e R nAHx] 9 ZujMHAY HF RS dEAEE E
o]

A
2
o
uEsiglon, ul/«ﬂﬂdﬂ co, 502, NOL9 ﬂx—e— ﬂ% ‘;—l Argstol] 7]<lgtct
H

Be T RS §UT A7 ol

3
o] AjigkE WD*XH —rR ?J?loi "*780}"1‘4 Wang .(2016)% AR

WS A7 B/ 238 QA $84de HHsigion, ﬁxﬂ, ZASE gl
& 3708 AR J=E Moran's 15 #8319 37+ 5 AR Hgtol] whg w]AHHxA]

e 5

o] BXE5 FEHeEN =AS B AT FEL JAABAE FE6IT Jin et
< AR e 71| I R ARVEY X WIS e

(cartogram)<& ARESHY] ZUIMRR] A S48 Ap71dEE AAlS) A 1087t

ZU|AER| S Aol R ZF AAlES vke BA4E HIlth 55 =Y MR

26



(west) & 53 (east) X|Q9] Zu]|AHX] ghge] Fwst 7‘}01% i}aﬂ‘:‘éﬁi, Hpo] o mj
2 95 (biomass burning), EU|MHA] & AZKA] AME-C HJAS X531
t}. Yan et al. (2018)2 X9 7+ Yol olsiiA ’QUW]‘?P‘]-J e AMofstr] gt
MRS X & welelr] fIste] FRT gl 23k nlAHxY] HE A
T Hofolgitt. dEo] XPFQ A/ S E83 I RnAHx|e £EE5 A|AlSH
of XYFQl £} A A 7+ BE/de AAITE ¥ dE EnAHx| Y] ¥t
gk A5 Bl ZeAHA] 2] AIFE ofsigiont, ojugt olfE <l
A WL ApEstEEx]o] gigh Al o] RXIA] Stk
oA Bxof thgt FHOZ Hu et al. (2014)2 PESH XY (55 Hof, &=
3Ry, 3% 7<] )8] 337 ZAIE EH"“’i ML AJZPE mlAlER] B Z=n|AlE
L= g5to] mAER] B Z=0|AHAS] el TS B ARG '
] O qHA] 9 Z0|HHK]Y] FFo] 250kn U EAoA HSEH T4
()& AT FEE 5de AAISIITE 3 BF dollA e mlA[|x] Fzo
g gl 291 ujotat= &E] Rohde and Muller(2015)= nAHXR|E *g+
2 Zo] Hat A F R|=sleto] XAl ti7]ed 22 2¥< AAlsH
%t Lin et al. (2015)2 Xu|AHA]S] FHEQ £xE Eés}aigu%, rEdoz
EE RYolA FAE= ZojAHx]Y] EAY dQle

ol

)

ol
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o
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i
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.11
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| =

S yug
S Aplste] 7= Aok ApEsIGc, £ Zolqwa] 229 FF JEE 9
X
o

o

D)
-

b

, EASHET $A Blaslion, o]F BE Q
IF HEE =E3INT Li et al. (2019)2 E0|A|
ol 71 giio ApEEslgon], Kelo] ©)EE A
Jing=Jin-Ji XN|9& tjFAQ 9 §uF x|do=z =
collaborative governance)& 3t Q@ ek A7t HME TQst= Ao £4

= 2% S AAsIgen, ZolAHR] B A F=E A9 st
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o U(day)islol] me K7t A B44e AAlsle] APESIEISLE Mi et al. (2019)
o zulqER] W] e B7HEel E4S Basl] mAlsiel AT s
E SR R SRSV ER D I

3
ZnARAIS AR RS AASIHom, o) 8 ZolAuixle] Eio oig W
s

it
&
fin)
o
2
i}
oz
a)
12
1o
P
u|
=
re
a)
1o
Hr
2]
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r
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o
2
B
P
jm]
=
re
Ra)
1o
>
o,

ﬂOL
38,
T
rlI,
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Ra)
12
e
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Ral
i
o
D
Rl
P
g
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e
Ra)
N
-~
2
oz
ol
i
=,
i)

Ir
A
S
_\f_l,
12
flo
S
Sl
2

oAHR] EAgol] thet A7)l =El diste] ol AAA (2017)2 Al- =&
Foz ZuMHA Yo AR as I 9 =9 291o= FESI FR &M,
Ak T AN, sk, AME AR AMReE Sdeler S AT
A2, dE ASAY TTET vleS 9 QQeR FREst] HdEAS €88 =
O AHA] EAge] 2
ool BAE A% E )
A 8 FFe st RER APEEE EnAER] B JEE wefsigit

AR R QI = w7l Wl 23 dAske] et A

oX,
fo
rO
o o©
b
ol
ol
2
g Lo
=
£
S
y
=
e
lo
P
=)
=
(=)
a)
1o,
N
~
(&
ol

om
ol
2
o
n-3
Jnt
ol

rr
Jm
ox,
o
X

(o]
1‘917
38
L

it
ol
ol
A1
g
s}
A
=)
=
(g
Da)
N
4
N
=
4>
flo
Mo
H
<2
=)
>
rr

ot 9 mUHHoR F7|= gt dAIE LE35}1, Hierarchical partitioning
method& AHESte] F71Ae] mlx]= ARl B ZAIFY 89S #ASITE 56 i
H XY (area), AHAIOI(lag), YFRR] 55 AEFFoI] ¥Hgsty] 7|E Aot xpE
E|ict Fang et al (2015)& di7|&e] vl EAIERY] @F 9 FHEQI #o]
(variation)& Global 2 Local Moran's I, OLS, SAR(spatial LG model), 181
GWR(geographically weighted regression) & AR&3lo] EA15191t} o]E A= X
o] APEAFQI ti7 1A m|R]= R|GER] E/de egh FolA e Aet APEskE ]

t} Fang et al. (2015)2= t}2A], Han et al (2014)-& Zn|AHXR] dago] xjedd
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SERI EE (belt) & FHI5I3lom, HES 1T, ZASKIY &, 24

=
F3 $H% xge] ZnAwx] T ek Aol 1919 GDPeh AZISF Kuznets 3
Mol £&3} ] ZnAwX|e] AR alS Aehd aolow PRsigith wak Zn|q
=

HA] Aol FFFe miRle QQ1eR oux]aH], HolQulA ARG, WE, SR

4, B]EFEE3 (non—ferrous metal smelting), 27|47}, SHEIAE, 7AEASR,
o4& SOE FESt] AdE EAS RHISISIt Ledoux et al. (2017) YA XA
WAl B AS fE 25 7H3el Qg g4 AR R|FSIit. 59] 7E
25 7 3Rl &gt ZuAHA] EAdo] 35km7kA] G vlRlE 2AE Fol =
OAqEx7F ojxle 9GS AY 7IFeR =ESI$em, Constrained weighted

non—negative matrix factorization 23¢] Algo 2 {8 9 F& 72 ZAo] oA
Hx] HEY 2.7%5 AYSHAT ZuAHR|E Hdeke 259 ol oF 80% B
< Utk A4S EASIGTE Yang et al. (2018)2 =7F 1+ Zu|A|dx|e] £ £/
Qo] Zu|AHAIY] TAY Qe APE BIPEX], EAISHE, GDP ¥ske= 1#siel
t}. Ji et al. (2018) HA] 7970 =715 TSR En|AHX] B89 AQlS AR EA =]
Q1 8RI%1 TAIBteL kil 7|k A5, olUX] S = (energy intensity), TEAIS}
A O S Fefoldnt E5] Y= (latitude) & ARESE =71e] Zu|AAR] AEZES
gefolA AHESHY] 71E Aol XPEESIYIT. BB Ru|MWA] AEEd dgE vl
e AAEQ EFol gQloz QI 109 GDP, AAFE, oux] FE=(1AT
GDP % oux] AMR), E=AFEE, XY F ARF Hujgs 1St Yang et
al. (2019)2 F2ZQ1 FadHS AHEste] Zn|AHX] EAYLY IS AFFEQl el
o= FHESIGon, U B =] @F F oW Qlof s Zu|AHX]7} EAYsHA
HRERE AASIT. 53] ZulAHA] EAYL Qs 1909 4H], AFIRE BA, <l

d, Zuldex] B8 HEE, ATAR] A Q% 9F SOz TRl

7, Al
EnARR|S] A01E TISHE 71E ATieh APEstelgich W EnAwAY 2y A
Qg 21 SO2 FPtol BASIOU, ZulARA] Y S F7bE welel A
Qo Feste] sefsigict

ZUAER| S T AelE B ATt 9ol RHFQ] 54 RHgsto] E=nlHRx| 9

29



OMITHA] Mzs Pt RIYARITA HSHet

Y g BE dole e A 9A] Z=|Qlrh. Huang et al. (2018)2 Z7](dry
season) 7 (Peral river)9] 714} ®Halz2 QIgh ZnjAdx|e] ¥l Y01s =&
o5 AT A gleh 2ABA Wile] ATiEQl FEES TEo BERGE
7o) Mo Fusigion, £ Ws) 24 5 AYEA 9 SiE 9

7491 ol EolAeiAle] sheAe) THURL S S8 EE

Bo] ulAwAl] tiek Gae dEAE FHOR ot R soigont, ARt
73 Kooz SojEl 04 B4o] slelElgithtu et al. 2014). 53] EABHE <)
s i]go] ostel RS Teslglon, oloh e @t ¢l meE g
Cho and Choi(2014) = EASH A7} FIRgo] W} Wetes oolea Bxol 7
#SIE DEelel AIs AR o|eglel vlxle Qe RAsisT ol ok

ol

A & AE TEole] 71E A7t APEEQleH, TAIEL ti71Ed nlXlE |

& Z3199tt Fang and Wang(2013) 2 F35 02 TA]
=2 = QAs, S FFE o Qe 2AEe] A
At & TAIFE QI g % § }R|5}7] Hd ASH] dods Al

A7 Ao miXle A B gRfol oighk ATt HA] o]FofFth
Hackmann and Sjoberg(2017)+= ZRu|HHA] &2 4] dA]o] Z715k= bjA|
HA|2 1%k oS G341 AT} (adverse pregnancy outcomes) ZHolA FAIS}
Sttt Zhang et al. (2019)2 ZU|AHA] @Az 2y 8 J=rt JU6IchL 3
Botgleon, 7|E B4 A9 tdeE ZuhHR|e HE FEE A 71& a1
9] SHAIE 9 BF, 5Y, AFEAIGOE FEE 1627] EAR % 213+
H|X]OX]4(LMDI) W& ARESto] Zu|AHA] 219 58 aQle
Zu|AEA] HAYe] A0l AAR AHut, oux] AFE, HiE 2
71 A1 mjofsto] ZulAHA] Azt 915 BRG] 7Nt g A Ae ¥

777 ZHolA Xia et al. (2014)2 EAISHZ Ql5lo] th7]A

SA, E%, BE AGL thgom BAslel 71E dnet AbEsks
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A& bi7l7] S1 1000We) ol BFES FHoR <lsje] i |el sl 2
e TEHNT. w3 71 EART BT Yuan et al, (2012) T 1061 F3
Y] ZRHER] 57 U 71ES Aelehe 2 AEsigon, EulAx] ¥
o] thet Alze 7|20 Wane st ol 1) ZUE) e Fax
7 ZRIAER] WAl thet BT mA) Bade AAskc

ox

L&

A3 ¥HSH(temporal variation)ol] thdt thiEZQ1 = Xia et al. (2014)2] AT
2 rEs 238 & 3’;1% ﬂVl"e‘ AFE K49 7H‘?—e_ Bl X|<e] E/d0 EPE} 1

= 2
7| edERe] AFEol #t A7 5 Han et al (2014)—3: ]

RZT x}o] (concentrat1o difference)ol| W2 X|H EFE J—'—Eﬁ}%\j‘:}. olg ¥
232 AA] Qo] Zu|AHA]Y] K& xlolE 7‘1]/\]'3}93\2”1
= 15_}051*6]-0:] 7“3]*1]‘37(] AZof 2 Beijing—Sichuan ¥ Shanghai-Guangxi H1E
otsigict. tiEo] nAEAY] I EAS FUHE R 18 Feole 3
S &85} Hotspot EA{o] tigt LISA, GMI(Global Moran's 1), LMI(Local Moran's 1)
£ 85I BUE B4 vARAIE TS 291 TelolE ALEIgon, o
73Soll= SAR(Spatial autoregressive), SEM(Spatial error model), GWR(Geographically
weighted regression) ©] Z-&=|0] x| 7+ AAE vhdsto =y 71E AFEQI AN
o] S whdoiict. A% QR19] mlet ol 7|9 E melohs AY FE FLRES
(structural decomposition analysis, SDA)7} Z-8%]3ict oj= Al WHel 9 o5
S mokst 2 9l ZbHo] ojt) x|oH W ArelH AFAITHE o] AR E GO,
| e FEJ4HE 3 (Environmental Input—Output table) & 75+ &A-85k3th. Guan
et al. (2014)2 SHEJAERE FREMGIA nAHA] LAY njx|= dFe &5
siRom, ZgkE-0]7]2(2006)2 AtAATES SDAS Edcto] AFgEo =z A
H co, FEAS 2 viERS AESIQIT Liang et al. (2018), 7olE-25-2(2018)
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2 olg Fu Ysiel 242t F7} 2 L XY 2 CRIGAIIABES SO T AT
% aH] 7 oleg L AR SRS AFSITh E9 Koo AN

AWRIS) S 78 A EE(Q015)E WA 7 AR S neid oxt

BYs ARt ARVl wE nAHx] E8 BARE AFeISiTh o]
ARCH ¥ Networking analysisE 7|¥to.2 St n|AHX] vl&E HH AJAEHQ] Helke}
Ao} 7 A5G T3 wado] ALGEIYITE

ggolod oudt o= Uste] EHMHRZE WAEAEA] Ee ZRAHEX|E]

el AtiRow nEST. Hetd B A ZuAws Bow % §F A
w, @7k 2 g Ao 7 Ak Aesle] BeA, ZulMuA WA 2R, Ko

[E 2-4] OJMHX] 2HE HlAAO| AARY

o0l HEEY MYSHEYE NE - ORMeiEA REAS UE A 2542 et
(2006) 2 FAREHEA of ME 21t MAl
g1z 9 * Co, HIEE BE 0= A +2Hel0| [

(2009) Bad NECERIN
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H1E DIMHx] 2 g 24

1. OIMHX] tH3t &

A WEE 71FE0R uNAx|et ZuNHAlE FAT ST AWt ¢l
t}. U]Aﬂﬂ*ﬂ% 20159 71502 20054 tH] 230% Z7Fstgon, A= nAH
x| wols dRS ralo] ExfeHA] et v Hddie] njAwHx]e ’<7he_r—
a2Ek 23 20099, 20124, 2014WS Al¢jstn tjRE A o] S7ksk=s A
UERTE 2015E-& Aist Ad o] Fe 37HeS ¢F 90%= | nlAHAl= 7}
ohe ZloE UEhg

[E 3-1] H=F OMHX| & Z0/MHX| LEF

(T2l ¥ 5
"
- =
2005 67 3 -
2006 64.8 -4% - -
2007 97.8 51% - -
2008 110.5 13% - -
2009 103.4 -6% - -
2010 116.5 13% - -
2011 130.8 12% - -
2012 119.7 -8% - -
2013 121.3 1% 76.5 -
2014 97.6 -20% 63 -18%
2015 2221 128% 96.9 54%

Nz SEedueiE(2019)
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2. RAE HIET

O AHx] Y Ze|AEA] DTS A J 7P RECE SR Aol 20059
HE 2015W7kK] 9] blAHA] E ZEn|AEA] Ago] AFRZAA F 90% o, 7Hi]
HEOA 10% oUZ et 4 &7
X007 90% oldE UEilen, & 2 Z=0]AHA|
LAY 97% ool AAR-ZolM FEE T *P?s 2 nAHx] 28 13} 2
3&F Aol Zashe o Riel 2xF AMdolM= RI&H 08 Frlelgich =5 A F
Alell Q= 3AF AH4e] mlAHx] Ege FE 24U Ao YERET ¥ o
Hlsl 5HolAfe] uAHA] e Joidog A FAE Yepdth

AEYE FACE vAHA] @ Z=0|AHR7F fEEe], n]AHx|eh EojAHA)E
Hl Yol 4; B 61%, 56% FEEE Aoz Uehgth 53] Az 5 HES

FEAE, 1A FE5AF 59 QAo R uAER|7t fEEE 202 Ueth vh
Xﬂé oAl == Ru|AHAIET nlAER|7F FeiE o2 Hol {1 ‘H"*E} Eﬁaﬂ
AzxY F vlgs 2 1A SE5AFY A 2 AMg o= Qe fdEls WS AR
AF T 50% ol RERIstaL, u|AHR|eE nAHX]= 242 79.6%, 87%E X}de
ot HlEE AFE, 1A SE5AF, A7PVRASVIHSEAN, 290 SACE ni&d
F ZuAERI7E FRERT AEY SACE njAHR] B ZojHHAE F2
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OIMITA| XS ffeh MYRIRITA ChSet

[E 3-3] A O 7 22 Z0|MRIX| HHE
(&9t H E)
2l 8l 7P
A 76.5 96.9
L B2 74.7 61.1 92.3
1. 58, 24 & oY 2.2 3.8 16.9
2. 4% 0.3 0.3 0.2
3. HEY 47.9 37.1 44.3
1) MR, atef ¥ HEXE 3.1 1.9 2.3
2) g% Z=HE 22.7 4.5 4
31X SEHE 20.3 27 34.9
4) 7|Et HMZ 1.8 3.6 3.1

4. J71, 71, B A =AY 36 3.8 38

5. 744Y 59 6.6 1.2

6. 2¢ 1.4 55 6.4

7. 7|E A 34 4 9.4

7 B2 1.8 1.9 4.6
Rz =etEei(2019)

P RE GEERE AHBHER OAERE B, ZOARALE 5 FEolA
pgsigich 20154 715 nlAERle] WAL 20051 the] W B 50% Aast
NI, $50E S8 G WS 2320 SHET. W] WIER oy

A AHGOE Qg AR B Hls) 54 FRolM] ulAux] Wie] Hek =7
Flelgict En|AERle] WAy oAl U Al QIgh Zu|AwA] WAlRTh 24 2
2ol Wigsks ulgo] BTt 37 UEdth B8] 44 BEolM fuEe Z0l4

R 20139 oiE] 2015 311% 713+ Ao ekt
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RN TR I
[E 3-4] AH|ISHE 7IARE HIEH
(91 H E)
—
2005
2006 2.8 - 6.1 - o -
2007 14 - 3.7 - 0 -
2008 15 - 2.7 - 0 -
2009 13 - 2 - 0 -
2010 16 - 2 - 0 -
2011 15 - 16 - 0 -
2012 14 - 12 - 0 -
2013 14 0.9 1 0.9 0 0
2014 12 08 12 1.1 0 0
2015 12 08 12.6 3.7 0 0

Nz SEedueiE(2019)

A E oAA] 2 E=0|AHEA] HiE %k S vjs] H]eEHo] FidoR =
A Uebgth 28 45 71EeR S H|SEHo|A ] o] SEHE AT
Skgict. mlAHx] ¥ E=0|AHx] e 4 Hl Td gAElE 20154 71E0 R nAH
R|& 20109 oiE] 9, 99ulol|A] 3, 8, xul*ﬂﬂdxl% 2011 oiy] 8. 628oflA 5. 11H]
2 2 po|7k Effshz 22 Uttt Wi SEHA ] nAHR] E Eo|AHA|
gl FAS T7IE frd/m|lend HAHE £Hchs EAS
O] AHA] 9 Zu|AHA] el 2 st glo] A&AQ! FeHE fxlskGich Ayt
Moz FAAof vl FHxoA 2] ulAHA] B Eo|AHK] Y] T FETt =2 Ao
2 Ut F9A] Folx] nAEA] B Mg, FA QIH 5] o2 FiE

1 377t 2A detstth dE0] BAVER AErt & E40] vhdd 2102 Yehta,
Mg, BF, dRolAe] ulAHR] 9 ZoAEA] ©d S7Heo] Ao R IA UE
Wt v FEnoME A7), Y, A5, "ol nAHA] 2 ZojER]e] &
o] FdiE oz aA yehgon, Fgoxe] e S717F 373%= 2011 tiy]
20169 27} =7t 7P 3A veldch 2 S 71FE0R T B¢ FAToA

rl m°"

i)
5
)
>
oy
i)
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OIMITA| XS ffeh MYRIRITA ChSet

dgefo] g Aokt BFH nlNHA] 2 EojNHx]e] FEAE b=
20154 7|1Z02 nlH@x|7}F 20109 thH] 5. 99ulollA 5. 46u), Eu|HWX|7}F 20114
o] 6. 8181014 6,538 2 xfol7}h Q= Aoz Uepgh

[E 3-5] X|HE OMHX| BHEF

(91 H E)

A2

g 3.1 3.1 3.1 3.0 2.2 6.6 6.9
o+ 1.3 1.2 1.4 1.3 2.5 3.9 40
oA 2.3 2.3 2.0 2.0 1.7 8.3 6.3
g5 0.4 0.4 0.5 0.5 0.4 1.9 2.0
o= 0.6 0.6 0.5 0.5 0.4 1.9 1.6
2 o 7.1 3.1 3.5 3.6 3.7 5.9 4.7
M & 0.0 0.0 0.3 0.3 0.1 1.4 1.4
Z 7| 6.4 5.8 6.0 6.4 6.8 33.1 32.9
4 & 36.6 46.1 3.9 3.5 5.7 11.9 9.6
55 5.1 5.0 3.6 3.2 4.7 11.0 9.6
sd 4.4 5.3 30.8 31.0 14.0 28.7 38.4
HE 3.9 3.5 1.7 1.6 1.4 9.9 10.3
e 241 29.7 18.4 20.5 23.8 33.9 29.1
348 15.8 18.3 32.9 33.1 22.8 443 46.3
4 3.2 4.3 9.1 8.8 3.1 14.8 14.0
H = 0.5 0.6 0.5 0.5 0.4 3.6 40
i Ct 0.0 0.0 0.0 0.0 2.9 3.1 3.3
A 116.8 131.2 120.0 121.6 97.9 233.2 233.1

Rz RYLILSIA(2019)
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HI3E DIMEX|

ok
Ofol
He
ox
2
g8
1%

[& 3-6] X|9E =O|MHX| BiEZ

(9 & 5)

A2 1.6 1.5 15 1.3 2.6 2.5
2 M4 2.8 2.8 2.7 1.8 25 25
oy 7 0.9 0.9 1.0 1.5 1.4 1.4
el A 1.9 1.7 1.7 1.4 2.7 2.2
3= 0.4 0.4 0.4 0.3 0.6 0.6
o 0.5 0.4 0.4 0.3 0.7 0.6
2 M 2.4 2.6 2.6 2.4 3.0 2.5
M & 0.0 0.3 0.3 0.1 0.4 0.4
4 7] 5.0 5.1 5.6 5.1 10.8 11.1
4 24.3 2.3 2.2 3.2 5.2 4.0
= 3.0 2.2 2.0 2.8 4.5 3.9
=] 4.3 17.7 17.7 9.3 13.8 18.8
ME 2.1 15 1.4 1.2 3.3 35
Hg 17.5 11.6 12.4 13.8 16.1 13.6
45 11.0 18.5 18.5 12.9 21.3 22.7
== 3.7 6.1 5.9 2.7 6.1 5.5
X = 0.5 0.4 0.4 0.4 1.0 1.2
b Ct 0.0 0.0 0.0 2.7 2.9 3.1
& A 81.8 76.3 76.8 63.3 98.8 100.2
A= SENSH(2019)
3. RUIplolY Uz
FEEEE nAHA] 2 E0|AAEx] dEE F u|AER] 8 222 OECD 71E v

M| dgero] 2o dU o 2 RE Q] dhgeF 9l AH] Anla} AJitol o F2
Bohs AR Ueihth 2 A (5-8xL S8R 5) o2 R E 9] o] 19994 df
H] 20149 51% ZAsh o] vl =2 o dd(de, I, 1AM] 5) o2 HE
gL 99% 7Kl dEo] APAAE B nAHAe WS BT oy
206% S71oto] 2GRS B AARRE EE= 1 | & Aoz 4

Bt

b
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OIMITA| XS ffeh MYRIRITA ChSet

[E 3-7] DIMHX| FE el

o|xoH}

J_I_X‘l

OI:II‘
=
HEZ | 2 N™A
.- 7lEf

1999 | 63.251 20.619 7463 7.066 19.619| 2.763

5.667
2000 | 61.719 21.749 7732 6.606 16.895 2589 6.079 0.07 1.302 0.063

2001 67.368 | 26.795 7.63| 7.263 16.687 2.8 6.129 0.063| 1.412| 0.066

2002 65.1 27225 8679 5196 14881 2665 6.378 0.075 1.35 0.059

2003 | 66.357 | 27.903  9.033 5.433| 14.704| 2718 6.486| 0.079 1.375| 0.059

2004 | 62.491 | 28.898  7.977  5.032| 10.903| 2.861| 6.738| 0.082 1.289| 0.053

2005 | 67.343 | 25.312 7.87  8.229 16 2978 6.888| 0.064 1.383| 0.055

2006 | 64.795| 23.911 8.604 7.701 14349 3577 637 0284 1325 0.05

2007 | 97.849 | 22.694 10.477  2.951| 53.144| 2208 6.074| 0.302 1.994| 0.072

2008 | 110.477 | 17.937 7.4 3.08 73441 2307 5971 034 2245 0.079

2009 | 103.393 15.397 | 13.348 2588 64.444 2103 5326 0.187 2.094 0.073

2010 116.52 | 15.265| 13401 2816 76.011 2421 6.451 0.165 2351 0.077

2011 130.79 13.03 13.901 4546 89.463 2213 7.394 0.242 2629 0.084

2012 | 119.709 12969 14.332 4582 77.833 2.062 76| 033 2396 0.075

2013 | 121.253 | 12.103 15.167  4.524| 81.014| 1.955| 6.249| 0.243 2.417| 0.074

2014 1 97.646 10.019 14.861 4.508| 59.975| 1.629 | 6.407| 0.247 1.938| 0.058
At=: OECD STAT(2019)

ZEOHHA] HA] BlAER] 9} FLTHA =2 HUT Aol sl F2 EAYshs
-y

Aos Ugsth 55 5o fiEHE BAre ERePUEtE HIEZHU
ofsll AriE oz gol WM, APALE QIR Zn|AHR|S] EAY vl&E A9
oF 50% ol’d& AMRIske Aoz Uyt FARS 1Bt 4 9 A7 ZHA
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A
1

Ly

A

olo
pui

HRHR] b2 FEo)7] whEol T ol tisiA= F7HE<l Ejlo] 2.

el W B YASE $AE e, U 20108 /1O OKCD B
59l
3 oz B,

[E 3-8] ZOIMHX| 7 A2l

O
I‘% =
HIE2 | wHA
. 7IEf =

2011 | 81.446 11.988 | 12.792| 3.534 45.721| 1.326 5876 0.209 1.637 0.052

2012 | 76.043 11.932 | 13186 3.66 ~ 39.7| 1.269 6.032 0.265 1522 0.048

2013 | 76523 11.135) 13.953| 3.573 41.606| 1.2264 4.829 0.202 1525 0.047

2014 | 63.041 9.218| 13.671 3.679 30.322 1.045 4.903 0.204| 1.251| 0.037
Xt2: OECD STAT(2019)

[2F 3-5] 2 RY £& Hat UH

OJM|HX| Z0[MIBX]
100 50
- FaN g -
80 - 0 | e
70 A / r-\ 35 \
[ \ ~
50 1 A 30 S
0 ] - 25 -
a0 J—tTY 2 —
07 T—.'_'F.ﬁ a 15
20 [ | T
e e eI © —=
10
5
o T T T T T T d
#8822 L8588 3 4993 °
TRRRERIRARRARRE|ERRR 2011 2012 2013 2014

XtZ: OECD STAT(2019)

49



OMITHA] Mzs Pt RIYARITA HSHet

M2 DIMIEX] e B

o

1. =71 OMHZ| tS 8

=7F F= vlAHR] oS GRS nlAEA] A2 SR (2017, 09) 28l F1E]
th olE F9l $A FATAR 202297HK] vAEA] Sd] HiET 30% Ade
oo, dddiFeR 4o Y WiEAEE, A, 5, A BAF
Aalgitt, 2 BEo] tigh difjoz 3HE W A AdE S A"
&, AAOUA] Edf 5 8 ouxldE gsiglon, @r|es ¥
g9l AldE 2 A 241, 9 T Aty o o, 19
A& (SRF) ARSAVE B A8}, AAgeldx] 3 71538t dig A 71e7id 7
£ ARSISTH@E R, 2017). =3 F7] ti¥ez =% Merdd 7] Wl #x], A
2 oA (@A77 e SgaE) o 71HeE olux] AZozol g
WRAE olUxd IeEH AEAA £ AE, =AMAIY EHL, SRF AE 5 &
AR e et S5 nraskiTH(r AR ST, 2018). 2t F2of Hhgt
o 2= FYA Idi, A Fek Sz AT A5 B o WAskE fiste] 2r1F
02 AR QAEA wiEFHA (Cap & Trade) WAISH E49 s3¢lol ek AAH
7SR & st AR BEIAA A, SaARE di

30

o, M o\ g R
HoL Ay

o Mo Hi
fo o ax ux
X A

19
oflt

Lok

=

Q1 AA-7kA] 1%]_/\]’ Al )
AN R o FA, FRA7IAE, AR edeE aiESEA ARl g,
oot gt di7|uiER s 23}, VOCs BlAHIE Al AlAdde71E st
oS AASHATHEAHA S S A, 2018). % o] oigh o2 =5
At Agalst Do (20227kA] 2219 Agalst &)t g, H71R}-sholB
TR} 5 AR B BYSE flste] D7IF o= ARAF nlAHA] #iE A, 3
SR B 2Ag, wE seud A}, Aduk-gutol digh f71E<Q1 nlAHR] Xzt
o3 £7 g nigsiglon, FA7ge R ARl vF 4 9 A} Ui},
A710l@xt Ha B A7) part S4 AR ", BaAt ol A siE7EE AARRE
7‘2} HiE7EA AA I de B ] 2R 2, AR 3 Rk eiEde e A

= AASIITE A FEol gk nAHA] FHe E2 i) B 8, =8 F
VOCs $H71E 43t 5 AT oo o] B3HE floto] @71xos == 3 A
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RIBZS DIMIBIX| S5 2 T8 2

FAPE vIAHAR] A7, o] A7 R7|RARS SR EAl & 24, R
71702 =2 AUtk Wx] AF #e, =8 F VOCs & g
dl, &4 /571(V0Cs) ¥l 43t J=4 xds &
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AR BAiRlE o e

H2E 7|=E4

2 Aol nlHER] Az 210 EiE 1557 sl vl wale) §1e)
3} nAEx|e] Ao} 2t AAE Tetelaat Sk ol SlalA €l B AAo] chalA

Zzte] $4E A

1. OIMHX] H =0IMHX] X[HE el 24

=

B oA nAHRIZ AR} 7)ol wat nHHx|e} o AR LRl K]
9 ARE 1HEOIY. dAR R ARl vE pEoIX|T, s V|EoR

[ex]

12

o A FAAE OF, &4, FA Bhes 7], B8, ARMY nlAHR)ZE =
2 Z0E Yeh FAAOMe] nAHA] EAEF] =2 QIS Asiet dIFoR
gk X|9R BT, FAF 2 &4k AL FHEE RGoz nNHx] e g

[E 4-2] X% OJMRIE] L

(21 ug/m)

AN 44 .96 13.41 84.00 20.00
2 45.65 9.54 76.00 26.00
o+ 44 57 10.73 70.00 22.00
ol 49.07 12.80 84.00 24.00
&= 41.36 11.32 70.00 22.00
o 43.05 12.21 71.00 19.00
= A 45.24 10.06 75.00 25.00
M5 14.98 22.18 64.00 -

4 7| 52.54 14.36 88.00 24.00
4 47.40 14.38 85.00 22.00
55 51.08 16.47 93.00 20.00
54 43.30 12.24 72.00 -

N 49.59 13.39 77.00 23.00
g 37.79 8.90 67.00 23.00
35 45.20 11.33 69.00 22.00
=l 4469 9.36 71.00 28.00
H = 40.94 12.12 86.00 19.00
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OIMITA| XS ffeh MYRIRITA ChSet

Z0| AR S-S n|AHR] ol vlsh FchigtolA 9] APt 2
AR R A HE, A, OiF,
o= Ueston, Frdre A5, 371, F
2 et 9 gd ZoHRE l%
A7h LASHRI 44as
Apol7} Eof Zn|HHA
= g

Aow Uit
Aol o] Z0lARR] WagEe] 2
BoMo] ZulHEA] WAzl 2 A

3 790l olERl] Hls) EES
Ao Uekgrt ©go] Hrigtatel
e I e

lo WL Pl

[E 4-3] X% Z0/HRIR| e

(24 ug/m)
i
A2 24.19 6.06 39.00 10.00
g At 25.29 5.19 34.00 14.00
oy 23.73 5.51 33.00 12.00
ol A 25.71 5.86 38.00 12.00
g = 24.40 5.74 36.00 13.00
o 23.40 6.89 37.00 11.00
2 4 23.94 4.98 33.00 13.00
M & 14.96 11.82 37.00 -
47l 26.52 7.45 42.00 11.00
4 ¥ 25.65 7.72 38.00 11.00
55 20.90 14.02 41.00 -
s d 15.46 12.08 35.00 -
s 26.98 11.30 44.00 -
e 22.35 4.46 30.00 12.00
3= 15.60 12.22 33.00 -
24 23.27 4.40 31.00 12.00
H = 16.48 9.62 29.00 -
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HAY BMAtE gl g2

Al- = mAREA] B ZO( MR AR S B 7RIt A AL K| oA 9] o]
AR B Z0AER]E A1 2F QAZE Hol UERr] wiEo] AePE nARA] B 2
OJAHA] AR &SI AEE AT 49 nAERY BT did, F
d, 55, AYeE o|Fon 4, FF, AE, A, AFE olFox 2EHIA
o] s es AA Uekth HEo] ZnAux|e] BAFEE 5T Feol=
oSt GAHA $4H, S, £EH 59 £ 2 ulAHx] WA 3A 1
Bt wEbA wARA] B =nAER]E P AR ofuRt d9EE JsIe
ol gl tiet 25 Hoh gEsiA getd 4 itk

[E 4-4] PHE ONHK| LEF

(H9: ug/m)

A

| 146.57 40.17 256.00 68.00
=4 199.81 56.75 328.00 88.00
SHH 169.68 43.69 290.00 91.00
tHas 89.78 21.72 135.00 46.00
=58 135.58 28.39 222.00 81.00

[E 4-5] HYH XO|MHX| Lz

| 76.42 18.63 118.00 33.00
=4 100.35 38.52 178.00 32.00
SHH 90.21 22.86 131.00 46.00
tHas 39.33 13.71 64.00 15.00
=58 72.50 13.82 96.00 40.00
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2. DIMHX] 2 =0[MIHX] 280! 24

=
OJAHA] 51 Z=n]AHA] EAgo] ofE Il Z]Qlskar QlEXlol High #AL 7]

Aol Apish o2l ZuolMe] uiAg Erl2 Al- w7} 7K1 gl
A, A, di7], =9 nlAHER] B ZnjHER] @] ofEsks FHs 11y
o)

rh

o
ok,
38

o} ol& HaiA AT FHL L EAERIF, FA| AT, AARITEE, EARIY
E 55 BT deiMe W 2ASE 5E silch =5 FAEQ &
Ho g A By7Ex|eF GRDP, 1919 GRDP 5-2 uhdsigich E3] 2} Aol o
& 112l57] flstod GRDP % 27t 49 B7P7kx]e) vl&S HEsilct. i 84
ZHL 1909 AHeAleE Bl AFeAIRRE fUEE QHEQIAE 1ot} E=3t o
71¢} BHsle] BV, FARSTT Bkl HEYRE, FIEE FIEY 52
T A t7|HEtRE St S EMoIcE E5t St nlAHA] E Eu|AEA|
o] FFE A7) flste] 47K R|<9] nAHER] E EH|AHAIE HIsIGiTh
[E 4-6] DMK L Z0|MHX| ZHRQ! 7|284
O] MK = 9,325.64 11,661.00 46,290.00 354.00
Z0|MHX] = 5,089.52 5,993.81 24,306.00 318.00
QI+t 3 3,195,474 3,151,395 | 12,716,780 571,255
=717 o 175,014 152,375 491,225 8,689
ZABOI 3 3,020,460 3,133,275 | 12,392,218 456,716
HA km* 6,263.88 6,074.06 19,031.42 501.15
EAEIEHA km* 1,098.67 739.65 3,367.49 453.17
TA| QI8 &/ 2,292.28 3,991.79 17,038.45 91.53
EAl QR &/ 3,190.94 3,675.80 16,996.13 871.48
1RRY RI17ER] A 2,107.99 1,816.92 5,669.91 40.46

2RI BTV &Y 31,842.89 | 31,696.47 | 165,238.74 1,306.28
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SRR EIHEK]| sl 53,011.98 72,173.28 | 324,411.74 7,379.58
GRDP Y 86,962.86 90,211.20 = 376,356.77 10,390.86
1219 GRDP b 29,208.18 10,855.21 62,938.00 15,558.00
2Xt SR HIEg % 38.70 17.76 76.28 8.38
1018 XSkt o 0.42 0.07 0.73 0.29
B2 T 12.94 1.33 16.63 10.50
HHAL mm 1,345.50 370.08 2,206.40 519.10
HHURE % 49.06 3.82 57.02 39.53
iS4 m/s 2.20 0.66 410 1.37
BratESe 22 237.81 47.93 312.50 50.00
EZ=TA | mg/m?® 313.33 195.68 584.00 142.00

HIOIZAl | mg/m? 166.00 34.30 214.00 142.00

O] MK HITIA| mg/m? 190.00 34.30 214.00 142.00
ABIOJAl | mg/m?® 159.67 39.61 214.00 123.00

XAl | mg/m? 153.67 45,74 214.00 105.00

EZ=MA | mg/m?® 458.67 284.17 853.00 217.00

HOI™Al | mg/m® 246.67 42.40 306.00 217.00

?ﬁl BIZIA| mg/m? 276.33 42.40 306.00 217.00
ASI0IAl | mg/m? 235.00 52.75 306.00 182.00

XAl | mg/m? 223.67 65.36 306.00 148.00
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W olAHR] B EnHHA] 30% SHstA e

et
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3) XIHE XIHOIA AMSHRIHO| Al-=0f| ofgh Hek EX
U] AR B ER|AHE] EAPLS Al oM xPEE o7 T 4 IR
S

3] Matigkell QI X|HollM o] mlAHx] B En|AHR] FAPo] F o F Aow HH

et

4) QEH TEOIM 2%t oY T x[He| B Exi

US| pAHA] B ERAEA] EAe FE 2R} Aol SJsiA mlAHA] B EnjA|
WA EAFO] F H w5 AoR A 55| AYe 1-2-37 kR R Aol
AER] 710 FErE 22 Ate] 2 Aoz ddEnh

5 34, 3=%, 7|2, 30l ozt B EXf

SUle] tlAX] B ER|AEA] B di7HEle #AE & Aos o, 5
3] S5 nlAER] B BHAHA] B Al FEo0] whE e Uie] nlAEA] B E=o]A|
WA WS FH S8, Al ofsiMe nlAHA] 2 EujHHA] 44 Ao
Z ot =3 7|20l 52 o152 nMwA] 3 EAHR] Bgo] Faske FHe
2 7123 F)EY WA FdE Acw ddEnh 3, FEoRRE ] S|
32 drole nIAHR] B Zn|AHER| ] TAgo] Sk Aow o/dE:
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)

Hi4Z 7HEE 2 29
1. OIMHX] H =0IMHX] X[HE 2 24

Huang ct al. (2018)& RA| 7199 2 EolAx] $3& AlopEz TR
% xlopgz AA d71ed 9 Z0AErle] 7]of8 4 gl vleigo] EEE, ofy
S tled B4 % EnARA) wﬂfs}o&xm D=t olE S Kol
sk oo B2 9 EnlAER|S] 2Rl B ool e AleolHe] g
SJsiA] o] Flolsl: B4 o] Tore 4 em IS Aol 34 8 332
nEfslgo, X9 sl ol HE o
28R 29 e 2 A7 opled
I B2 35 9L FPE M B
Q1 ApEAS Meiste] EnlAER B
Fohe o @7 BHol ik
Gol nlAEiAl L EuARAlE s Kleje] Wl gt o] e elol FHAl
o] Aol ot thrlede] Aol ol 4 gl we B A A5
nlEx] 8 &R AEA] W ol sk 2 891, 19n 29 gclow F
Fo] uAER] 9 EuAER SATE ekt A 2Es TR owx 2
AR el e 912 stoht W7 B3 WA ABBAS St
SfshE BEH AFE FESH Aol Baskh o] Sis) nARAlE 2010
20169 129€7HA] A& ARESIR e, EO|AHA]E 2011ERE 2016W 12€7kK] 9]
RFRE ARgSIGI ool A 2 EuAAY FEs AA A7 F 47
LT, 1474 A2 16014 £AME 7|9 ert BEEE S4E wejsto] 177)
A E0) BE A2 T8 TS0l 17) A 20 nlAwx] 3 En|Awxle] thet xhe

o
(o]
3

>

16 B35 7l oARYH MBS gl uAR] D ZolRR] WS 242} 117 KR (R
A7, AT 110), 11470 ARG 7, A2 7 107)2 1 x1o] olstel. tEol 7143
o FWIBE BE ABE BURCIR o] XPEs fstol BRoGE ths FIA T,
AT 8N BRE JKsstek webd mAlix] 8 EEARAe] diek @lel s ke 5
2 % 87le] B B 7IERRAS o 750l shssh
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AT 2ARR © yHE

TEOINTE oE] 59 gRlo® FREE T nAHA] 2 ERn|AHx]o] o
ot AhmE 740 Ko disl F3RINEs= g7 20149 1197 2016
1297HK] RAIRE APA SR FHFSIIon, kol x| 3¢ 2 A X9e did
o2 FFY UE ZAE FESITL

HEAEE =4 vlAHR] B Zu|AEx] ] ul-9f K| 7F FFAAIRE A 7 Y
Qo1 JATTAE Fofslr] Yall APAE S & Granger causality testE ARE-5} 00,

I

[¢]

ERIsIGT). o] BQHYSHA|TE QHFARI 7]+t g Aol A%
(error correction model, ECM)& Z&35l9ion, EQMst AIgE AMEE AL
OMIEQ1 AAIE R WMot AF7|3] 8 (vector autoregressive model, VAR)S &
&5t TEe] & A7 BE Alse A9 AAYE AARE E£85k HEREE
M85 7] wfEol] Id=E ¥ (panel vector error correction model & panel
autoregressive model) 22 ¥Hslo] =859t

AVHEQl WEA SRS HIAIRE AHEote] HPAL B9 aidHEA7]g]
AR @Atz P Efsto] UAHS9] ARHTE WHERte 2 A thaat o]
71&0] 7Fsstet. wibs SR S H RS ulAHA] ] K| 7 9 EgARIE TF

AA F+50] 7oy &Ex=H(random disturbance)d] $24-& X514 Hck

i
-}
oA
il

2

Yy = Y1 T BT, Tegy (M
y o OMEX] 3 =O[MEA| L0 T LSS
MR

e S WRAY

WA IEARGS] o, & AF i RP|SAFPALEA, o, <1¥ whe FFAH
A(weakly trend stationarity)Zo]H o, =1Y 7ol @2E 2= A

=
ok =3 7IE Kol ot Uiy B oA 242 (V1) olal FEF wHd @At

17 A|xFe] Aele AIC(Akaike information criteria) 2 SIC(Schwartz information criteria) S5l

ofste] wgsigic
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& oA (V1)) ¢ ~ M0,0°7)ole] ol 7.& Befsidole), o] £4 717kl x|
of io] Ul W QRtRE BUT AAbt Basith E8 Ko ol WE ol

)

HA0] AIZHA QP 1ol QlsiAle Bl B 3E Rl tist AET} Mg
o] Aasich 92747 (panel unit root test)S AJXI} AHE G{RE 5
AAGe] oS EH5H, Breitung t-stat, ADF-Fisher Chi—square, PP-Fisher
Chi-squareZ} AHEEIT 338277 (panel cointegration test)< HERL7 ]3] HR
3 2 AR A o1 s ARY u) ARREN, FFE 7o digh A8
Westlund (2006)2] #d 3&& AR ARESIGl #id 3AE ARS Ga, Gt,
Pa, Pt BAIol tiet ZAE BAVE aef=w, i side] oigh 352 JA) sid
of et FH L Gast Gt A, Past Pt BAFORE FEEO] HEH) ¥Hd X}
FREY S AHET ol A AMREE RIS FESt 1127t o|FX|K] Y=
ek $FH Dumitrescu and Hurlin(2002)2 AJAIE #H4o] tigh 7]& 13A
= ¥4 0 D ARE o] tiEF SEHSE O o R ote] A(2)9] 3id 3A
@l Dumitrescu—Hurlin testE 7H5}ct wgbs] & A= Al 25 tidoz
20009-2013d W59 AHHAE id 230K HAES ARt A5kt
g A AEoA Zask AR 9 XM AIC ¥ SIC 34 7|E& H851] v

rr

off HL of

Yig =0yt E Birlip—1 T Z VirTis -kt Eis )
k k=1

y - DM 2 R0MITHA] 2P0 Tt L

s

e BEX DY
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2. DJMHX] 3¢ =0MHX] Z2E29l &4
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ez

el mlAEix] 8 EnlHERlo] et Q10 £EE ARE A 7)E o
BHANE AHgstol PSIYIT 53] kRS WA Fueb] Sistel A =E 1

85 BEY HIAEE TEol0] RAsIGon, HERPY AL SeAUHAES

AFgto] AbE ARSI, B Aol nEE B4 PHe GLSI 7N 98
B¥S AHglel B4 RS sk,

o=

Ypir = oy + Bypopden, , + Blsthd Val, , + B,2ndd Val, , + B;3rdInd Val,,  (3)
+B8sGRDPpc; , + 3, CARpc; , + B Temp, , + By Rain, , + B,y WS ,
+ 8, WD, , + B, BeijingPM,; , +p,; +e,,

D05t

Y D OJMIHA] 2 =O|M|THA] L0 CHEt LS
D D OJMIHA] & =0|M|THX|

popden Doler

1sthd Val DRRIY BIPER]

2ndind Val D 2RMAM EI17EK|

SrdhdVal 3RS B

GRDPpc D 100Y K|GLHS AL

CARpc S = EPN =N o

Temp D EART

Rain D BEAdeE

ws D EA

WD . Egf

BeijingPM, : HlOIZ OJMHA] & Z0OMHX| Lz
M, € DEEN L
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OJM[HR] X[od 7F Qiskad HAM QI
28R &

1z
IIM
]

M2 oMIHX] Hejof] mE x| 2F L =4

2 AT F52 uAHA] B ZeAER Y TG 2 A Ui R B l%
Fd 7] ffste] mAHR] o E=nAER|S] XS 2 QA fR-E @EOF gl 3
ot 53] 54 R nAHx] 3 Zn|AER] EAPL D] JHE X[l o] mAH
Al B Z=AHR] SR ofEst= Zlo] ofysl, F K| Hol|M ] Gl LJsiA
&= njAHRA] 8 Ul*ﬂ“dxlﬂ sk F=E sk o ok webM XY 7 9
g B0l ofsto] nlHRR] B E=njARA]] A 2t JATAAE AT, A A<l
& Al 5 =7F ARdollM gfefstarxt gt

1. OIMIEKe| X|9 7+ gk B

o —
alAEx] B EEARElS] Ale 2k QallE ] Seie durtos aw
Ao O3 |9 2 Qlukp o] A EL TAAEMo] AuAS EETH
o)

ul $-881 AL8E 4 glont, B4 Alele] nAHx| B En|Awx7} Hsiel] 2
£ nejshs Aot Bl SR mabd B dys nlHwa] 2 &6 X u
A A7} 2 KlodolA] S8 4 Sleks Pelel] e ISR ALgal B
Mg AEsigith nAEKE oR 3§ A Auon 7|9 g 1ol
Fhsstel 177] A58 tiew Ao 7 ulAlwRle] Qlaer] stete] 7hsaigic. o}
2hq Bebget U @ AAce) BuE Bl welde] Exfsltele 2Rk ARy
T olule] exieAmee] Hgo] et v s nAEAlY] e W AAY B
& gRBow 177) A28 nAHK] 7t QAL A5 ERGe] Bebge i 9

i)
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AAGolEE AFEo] 7hsdt HIEA |3 AR HEot] A4S Al=siict. 1 4
3177 Al-=9] nMER]oll= S| EXffchs AoE YER} YA siEo] Ex)
Sh= ASZ UET
[E 5-1] DIMTHX| SHE |F HE At
-9.47391 0
Residual variance 2.20642
HAC variance 0.229773

wEiRE |37 o] ofsto] Al-Eo] nlMEA] QlaAS wolet A3 HuHHSl §
Tl 2o oz BAUQth W HEA|SAREY A BAL nAuAl) ol

It =
HHAE Teloh= Zol7] w2 oo thst QJUTAE AAoIH, A&l ulAHx|
HAREE O, AH, FF, AT, &2 $5 SolA] nlAEx] wagel wet J
& B Zo 2 yehgrt E=ok Alsfigtdel HAXIsh ulAHA] T8 et =2 A
2 Al W ulAHA] el osiAl 7P AA JFS AT o] oo AIF, tiF
T SRTA G G sl Y wron FUxo] uAHRol| osiME FF
& W= Z02 yehgnh w5t ul A B ARrt =& AR QA iF, AIF,
A71%, ZAE9] nlAHA] o] ofei ke W Ao e 53], B Al
=9 x| eao]l JgFe FA He A7 ulAHA] B QA A, AF,
A7, Y uAHxlol SJeiA e W AR YERT

& A9 vAHR] P s RK|HolAe] nlAHx] Wgel SJeiM F2 FFE
WA SR I K| HAfe] nlAHA] Aol oM E FFS W Ao e
ot ®hE ol2fgt B4 Al- =7t 1771w, Al w|AHA] Aol sk A=t
S oltE A|99 2E aelohA] Xailch 1=y x]99] QI do] ievt °
AQo= B} A3 iyt 5" Ao sotet) tEo] WEA|SARFE L ¢
IEAE B Bolm, x| e =& sk F7HEQl Igo] Hagt A
o= ket
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[E 5-4] % 7 ZOR| B 24 Zat

Within
Panelv-Statistic -1.83 0.9664 -1.83 0.9664
Panelrho—Statistic -2.19254 0.0142 -2.19254 0.0142
PanelPP-Statistic -3.97248 0 -3.97248 0
PanelADF-Statistic -3.8474 0.0001 -3.8474 0.0001
Between
Group rho-Statistic -1.00714 0.1569
Group PP-Statistic -3.82314 0.0001
Group ADF-Statistic -3.66968 0.0001
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[E 5-5] ZOIMIX] M 7+ HEX7 |24 2ot

2EE((-1) 0.750771 0.435461 0.062996 | 0.233329 | 0.049392
S H(-2) 0.509659 | 0.574169 = 0.247135 | 0.715733 0.67637
E24H-1) -0.303869 | 0.062007 = -0.102356 -0.038908 | 0.104871
E4T(-2) 0.1356772 | 0.635074 = 0.198668  0.091299 | -0.062432
CHE®(-1) 1.089305 = 2.240245  1.227945 0.07116 | -0.011353
HEAE(-2) -0.76379 = -2.09038 = -0.640483 @ -0.472547 | -0.209147
SEHE) 0.367581 0.403455 | 0.155516 |  0.720804 | 0.215816
SHH(-2) -0.256414 | -0.22303 | -0.164215 = -0.099378 | -0.262868
SHH(-1) -1.086429 | -2.085503 | -0.727876 = -1.00969 | -0.285358
S2H-2) 0.09398 = -0.089948 ' 0.006699 = -0.570361 0.024602

C 45.09222 = 90.03809 = 36.18722 | 87.68982 & 43.57876
R-squared 0.496913 = 0.744547 | 0.742656 = 0.574246 = 0.454005

Adj.R-squared 0.487614 = 0.739825 = 0.737899 = 0.566376 = 0.443913
Sum sg.resids 94753.35 | 208557.3 | 27030.28 | 114939.8 | 55280.09

S.E. equation 13.23423 19.63424 7.06849  14.57594 | 10.10848

F-statistic 53.4361 157.6807 156.1242 |« 72.96874 | 44.98524
Log likelihood -2203.408 | -2421.154 = -1857.216 = -2256.712 | -2054.681
Akaike AIC 8.023217 | 8.812153 = 6.768897  8.216348 | 7.484352
Schwarz SC 8.109175 & 8.898112 = 6.854856 = 8.302306 | 7.570311

Mean dependent 75.71739 101.587 39.6087 91.56522 71.86957
S.D. dependent 18.48843 |  38.49298 13.80677 22.13503 13.55547
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OIMITA| XS ffeh MYRIRITA ChSet

-+
HI

O|MHX| Z0|MHX]|

N 5,240.8398 37.9990
T (18,256.782) (8,104.946)
Observations 112 112
Number of region 16 16
within 0.16 0.1746
between 0.803 0.8654
overall 0.5663 0.5876
wald chi2(11) 47.2 60.98
probychi2 0 0
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(Planungshinweiskarte; Map with Recommendations for Planning)E& %3 TAJ<]
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nabatoo: 011 oty
| -Warmebelastung

- Anteil der Personen > 75 J.
- Anteil der Personen z. 65-75 J.
- Haushaltsgroge

(Anteil alleinstehender Personen)

- Anteil der Personen < 10J.
- Ubergangsquote Grundschule-
Gymnasium (_Bildungsferne’)

- Frei vertugbares Einkommen
- Anteil von Auslandern
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Abstract

Countermeasures of Local Governments for Reducing
Particulate Matter

Although it is necessary to present the policy direction in terms of air environment
(PM;,) that is expressed in areas where residents can feel a sense of satisfaction,
the satisfaction level of the residents' experience is generally suggested, but the
atmosphere that can be improved research on the policy direction of the environment
is needed. In addition, although it is faced with the steps to discuss the causes and
countermeasures for airborne pollutants, the causes and countermeasures at the local
level are insufficient. Therefore, it is necessary to set up a policy and establish a
foundation to increase the quality of life of residents by establishing a policy in connection
with air pollution to residents' demand. In addition, it is necessary to present an
empirical impact on the national affairs of the president from the perspective of the
resident experience to suggest an empirical effect of the policy with the public. By
establishing countermeasures at the local government level on the countermeasures
for particulate matter reduction, one of the existing national tasks, the validity of
the policy change was suggested by considering the economic effects that were not
presented in external operations. To this end, it is necessary to establish a strategic
response strategy in order to establish a countermeasure of local governments in
preparation for environmental changes, and find the impact from the occurrence of
particulate matter among environmental change factors is increasing, and the
countermeasures for local governments are established by establishing countermeasures
at the local government level. Therefore, this study identified the causes of particulate
matter effects from 2010 to 2016 and the connectivity between regions, and suggested
countermeasures for establishing effective countermeasures for particulate matter in
local governments, In order to suggest countermeasures, prior grasping cases, domestic
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Abstract

and international crime cases, policy status, and satisfaction survey results using
social surveys were identified, and particulate matter response policies and residents'
satisfaction were linked.

Existing studies related to particulate matter are classified into particulate matter
caused by local causes and particulate matter caused by external influences, but the
effects of external factors have been relatively insufficient. In addition, the causes
of particulate matter were discussed such as industrialization, industrial revitalization,
and industrial structure change, but they were limited to the region. In addition,
it could not reflect the characteristics of the particulate matter flow that is connected
between regions, Therefore, this study divided the particulate matter and fine particulate
matter into the causes of each region in advance, and derived the determinants.
The regional linkage of particulate matter was found to be interregional, and it was
possible to identify the affected areas by individual regions. In addition, by categorizing
metropolitan cities by area and presenting the extent of the inter—causal relationship
of fine particulate matter by area, it is possible to identify areas and areas that are
affected when the particulate matter and fine particulate matter in specific areas and
areas change. It was found that the population density, the activation of secondary
industries, and the degree of regional development were influenced by the model
construction using panel data to identify the particulate matter and the cause of the
particulate matter. In addition, in order to grasp the influence from the outside,
this study considered the wind direction, wind speed, and Beijing concentration change,
and showed that the incidence of particulate matter and fine particulate matter in
Korea increased with the change of north direction, wind speed, and Beijing
concentration, Therefore, the role of the central government to reduce particulate
matter suggested the necessity of strengthening basic research to improve pollution
through strengthening joint research and cooperation between countries, establishing
a system foundation for particulate matter response system, and setting up customized
particulate matter policies by region and region. To this end, this study presented
policies by type according to foreign and domestic factors, and suggested a role for
establishing a practical particulate matter reduction management system. In addition,
as a countermeasure at the local government level, substantial reduction long term
fundamental plans and ordinances are established, reduction of particulate matter
through participation of local residents, cooperation plan for cooperative particulate
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matter for local governments in consideration of linkage between local governments,
and urban planning considering microclimate establishment and urban forest expansion
were suggested as a plan and countermeasures.,
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