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Transboundary Migration of Air Pollutants in Comparison with the
Northeast Asian Fine Dust Problem
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Abstract: Using major qualitative variables found from previous conflicts and quantifiable
indices, we analyzed international environmental conflicts. A series of conflict resolution
processes, composed of identifying the pollution source, signing environmental agreements
, and voluntarily reducing the amount of emissions have been found in past international
environmental conflict resolution processes for the transboundary migration of air pollutants.
We took our analysis further and analyzed favorable conditions for resolving five well known
conflicts, including the Northeast Asian fine dust problem, in terms of qualitative variables
such as political landscape, national security issues, and the involvement of third parties.
Quantifiable variables derived from the GDP per capita and trade scale were also evaluated in
order to indirectly assess favorable socioeconomic environments for the same conflict cases.
The results indicated that the qualitative and quantitative variables complemented each
other. The Northeast Asian fine dust problem shared a similar socio—economic profile of
those countries directly involved with CLRTAP, while also having widely different political
and diplomatic circumstances. Therefore, in the future, instead of benchmarking strategies
from a famous successful case, CLRTAP, we need to devise a labile strategy which reflects
the fast changing international relations of Northeast Asian countries in order to effectively
solve the Northeast Asian fine dust problem.
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2 gARS FHE 23 AAE EF lineage B2 72519 ZF lineage &
F|Z agreementE TSI, 1A Fofdl 78 FoPol tigk £ A
£ Boto] 71 1 B Sf2Y St 2UEEA SR SEFLE 11
9] CLRTAP, £7]9] AQA%} La Paz Agreement, 5&°Fe] AATHPE %5 A
gotgiet. vl 7He] Foks T o= Fokol o|277HR] 9] IS AAZ R
A5, FoF v BAREE E-8oto] Foo] HolR|7] He9 =
7b 2k9] A ATA AT AR 74 flote] et
19709~20199 7P ZAAA = AlAZ3NA Algdhs HolehsE &8
Sk}, ARl CLRTAPRF AATHP AFE-419] tit 471= 58 7=
I ZAE AR 8 Wof=-E R 51l o4 4719 Fekol
A7l F&oF ti7] 2 TSt 57 7] 45 A%

(¢}

o'’o j1 oo=
HTSGE, AT AR Aol RE TAR SHo} AR o Ak
=S

2) https://iea.uoregon.edu/.
3) https://data.worldbank.org/.
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V. ZHIEZEM A0 et HA -2k 2z
1. FHEZEY i AfIEA Zat

TASHEA HE HEAI JFAH= Convention on Long-Range
Transboundary Air Pollution(CLRTAP) @4 &3 89 th7]12d, At
gu] A7 siaE ARlolth BRd A9 AMdH] EA41= 1960H Tl
g 0|7} Elof, A9dly} LE0l1E AR I oAl AUl 7Y
g % UN& §2 588 85 5o10f 197949 114 13 CLRTAP HF
o] A A= 1, 1983 3 16YFE TAE T CLRTAP & #19]
oF BAE sfEstA &9k 8719 JYAE A WA 28 HYet
845 HAA o= gjsizion, A B2 (R ol A5k
A = oA IR Foi=Te] EFshES £&dl7he 0] a3
O, AA e HE wl Il Foist NE =71 AP A5 9
o 7Itte & 434 SALEEA 2 Az B7h=th

ruZu:BL'

e}
oo o2 19

T HEAT [ USAHE LHE
=M H|7| 1967 - |AYE A AAMSIE(E)R AGH|| At UE
UN 017} 844 - Al “Air Pollution Across Boundaries’ 217t
:lgl #3| 1972 | - |- OECD ZE2 p|RYSH T2 1S £ HETRIH 11
i W= Ao
CBiZIA|m T2 ]2 itori i
EMEP 1977 | SEUAEZIZ2 I3 (European Monitoring and Evaluation
Programme)
- A|ZO A T4 VK= I |QY 23 IHF (3471= &0d)
- U7 IQYG=E HEUS HE &9
CLRTAP | 1979 | 1983 || fhrrsEle o
- 7 12BEH HE=7h= TSHAUAL 2> Uz =712t HQlsHoF 8
- SO, NOx, VOCs % 7|EfRHSH Xtz4F
o|X™
HdE P | 1984 | 1988 | BEnoTeo Gor amo) et
. HiZ 21 220 EHA7JK = CHH| 30% 447
aA7] oA | 1985 | 1987 SE% iE 2 20|52 1993E7A| 1980 CHH| 30% b

4) http://www.unece.org/fileadmin//DAM/env/lrtap/Irtap_h1.htm®} http://www.unece.
org/fileadmin//DAM/env/lrtap/status/Irtap_s.htm®] W& arsto] A sk
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. ENT= ===} E L5 of FASH=
A0} oA | 1988 | 1991 NOx HiE ¥ =Z0|s= 1994AMK| 19873 YLt ZAdck=

201 25
- #1214 R7ISHEVOCS) HEZS 1999K71%) 7¢I Ch
Hll OFSAT| 1991 | 1907 | 30% A E 19881 +E2 | 2R Bie), Er 10884
40| SigHi U= Z2 1 4F SXIS 25 SH2 43
052 oz | 1994 | 1998 847 24| ZEHEUS) SO, HHEZS 30.063E02 24)
ofzsA _ o
Ss | 1998 | 2003 [PIEE, g, 42 0| 199045 wE OBz 2%
or2sA

oy | 1998 | 2003 |HEY Q7|Q@ST(POPS) HEY U5
* 2010G7H%] S S 1990 CHH| & 63%, NOx 41%, VOCs
OBl =22 J0% N 179 e 23

opga | 1999 | 2005 1 no0umix| 20054 ot & 5
PMys 22%, NH; 6% 2% =8

9%, NOx 42%, VOCs 28%,

Ao 22 1L S nAAA A S5k U] AR A
STHA T o & Ao]HE Hojety 7 AR 2% 4rde} 28 oA 9
AApo] wt mjE] At AP0, GDP AA| i 9 o R
& FATACNA Y FFE)7H GAIRl =711 SRFE=7He} et do)
199l B4 7 =711 AGE =71 S04 vl s t71L
dEdo 93t Wi Hil Joke "HolA= fAse. 18y /Y =7t
0] 19519 5¥ EEC (European Economic Community)E 55t &3
TAE FASI, AZAR] S84 I w7125 E 9F2 A= F
= SEAAQ] o] FROAoME T olth= H = ARZE HlS-
= AR AAE 2400 9032 HolEth

S ughs 19999 s&oF AAE d7dEd FERAARICTP=
AlRFsti=dl, o= =7F 7 714 E4E ol B fIt HeA
4 Aqtdhs dolA FHTAIB/IEZEIHEMED) T WEGoE FAF
S AAE 7T 18y, LTP7F BAR ) &5+ 31t ojste A
3} 2] EMEPY] 7% 19794¥ CLRTAPe] A AE GA| A3t 347 A H5)

5) FFoll A3t 3471 R QAEg o} WakgA W7o, Br}eo}, Ay}, dufa,
AR, APE, TFA, 5, T2 HETIAS, Y712, ofoleE, ofdsiE, o]
2o}, Zs|dlfrErel, SARED, s, ago], 2t Z2RZ, Fujyo},
Ao}, Abre]le, AH|QL AQH, A2, B, $-A=toly, =, 1=, FalEEH]
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2o o571 otk Aol 24, ko=t 1o 0] <) 11]35#

o] Zroj= ety A9l Atof| AT|AYS wo Tlof=o] £ ZAIE

23} 7sA S =0]= 87K Yarime and Li, 2018)7F A&
= q

ol & A9 2 Aol 2 shtoltt.

FHY A7 SEE Aol SAAoR @R Qd4o] Azt
19728 £2525 UN X4 919 73 Al7]eh 248 glom A&7ks
TS AR Aol HIEHA ¥k WA" Ao Hisl, S5
OAAA] A= 71 SRS, 0ES HIE A% By gof, 2E7
2 QM 5 =7F 2 BFEY Jido] e IAH R wokso] A|al
AE JRolA AFHIL Stk HollA = Aolg HAd. o|FA =7zt
HEEHZ Sk A2 S40IA S5oF vAHA B g E o]
A 2 Ao wlE] %E’s}ﬂl l—r°111J~ ‘”11 gt d2 I

SAAASNASUNECE) F=3t] 87
W8S mAT FHARTY ﬂw(cscm Beicke 43
N

HAiFol - F4d A HoA =7 7 o ]ioﬂ%ﬂ O]Fc'roﬂ ol 4k
o FAbgei RS EoH) e A9E
4 £ 55to] ArglFe] fE =TT
E58 9719 @R E ol&ojWlth(Kakebeeke et al., 2004). 19724
AgHF 3]0l A AFHS BRE=71 ZA240 FootA] sk
o, 7L & 59 dtoll EMEP7} AIAE7|71A] AR SR o] S8
. CSCEQ| &7dEe g9 W& dPZ #15to] UNECERH UNEP &2
2 XA} o]0, 1978 EMEPE &ot0] A8 I7I2RH &
=7tE o5t 7| A=A FFo] Eon, AnFow o i
Az AEEHAY AFHe e olEo] ¥ & lSlth= HollA #4d

of, 78 73A5& A (EEC).



27t ZHT7|¢ 015 2HsHZ 01 HlwEAM: SE0t D|MHA| 2H|2te] vl « 129

NFI
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AL 27] GAA HAAoIATL & 5 Utk
1'&1‘% CLRTAPO| A A=Y BA FHO bt ALl - A - i
Zo| AA FEoF Aot A} v hEEE {3 AL At
et 9502 29 FEoF njAHA| £AIE fEsE
HhHAsHA] e 4= Sl
Ho] CLRTAPH FARE B4 0 & wehs] A 7RkE & T4+
of U HFFoE =7 1 SHEAS At A E vl= 9
7+ 27 A9 3@ (La Paz Agreement), U=}y 7+ tj7]
Z(Air Quality Agreement, aka AQA), Bg°l A Ho LHA AT
Q. opA|IQFE A (ASEAN Agreement on Transboundary Haze Pollution,
aka AATHP)O] St} o] Y] SAISEEA si2 Atell 443 55O vlAl
Wz BASE 40| A9 mA sAMSI) ojEA FLP=AZ A
AAog AR 495 (X 3)o A5
1941'd Trail Smelter Arbitration /\Pﬁoﬂ A vl=-AAye-o4= (4
7190) ®AE A5kl Al 718kt Adol A FHytholA TS @
Aol o3 vl=r & W7t PFH] AAuths 8 ol n=(RIES) &
of YeiE 2T +F FARES WiESHA] XSteR otal, IH =
Eota Tk YA o] tisiA HAdE stes waS o
o|%F ml=i} Fuths =7t 2 7| LHEE ol5d T 55
gotaiom, 199149 ml=2} Ayttt Afe]9] of 7] dE 7 E(AQA)I
th. AQAT= CLRTAPY FANSHA A5 H#E FHSIL F7]
ojy AIE FFot= AolA B Yot B4 T Al H9
= AANEE PASF o, 450] AR g de =
A58 ¥38](International Joint Commission)E &0t SAAHH7FA|
ojojd 4= Q= A=A 7|8hE W50 FUTH AQAE W HAE A
of QF mN WAl &t REME F7IE A este] sAEE
o] A&l 454 At Sl stz Fs|al Sl
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71 9=4 &Sy TSty 40| Wsts BF FATEHE
3§ &5to] A= SA7E 7Fsg o7l ZEFo1A AW A &
2] EBolo] Ao A3Be] AU} 2L )@ FA7} HESl). o}
ZhA], AQA7E €A H71LHEE ZAIE sfas BHA Yo &5
1, Fokol A2 BA Yud o] s&EoL A A7t k= Ao
Al S-2ofA AlAsh= Hh= AlgtEolztal & 4 Sl
(E3) F2 Yy 2M Zu Qo
La Paz
CLRTAP AQA AATHP S20t 0|MHX]
oA Agreement L M
(1979) (1983) (1991) (2014) (B 2I3t)
2ojzt HHR(AS A SY(-9),
= "X NA NA ) -y HA| SnE NA OMEX| SHEIES
o (#9)) O (SO, Hi= CHE Al (%) = YIH=
(+7) HH(+)
=747t g_gi;oﬂgg;lg NA NA NA NA
Ot= Ol * O] (®) O] (*)
20 1 D 5
[atx 219l 7 2R HB(lR: S0l 4| B0 BSOIT
pmel | meamey | | W, 3a3s oSN S8 0l dorsrei
71 (EMEP) ®) 9|5|9| R Lﬂ(f)ﬂ SN xz3=0] 748t
(+) +) HEYS
(+)
Z(.;_éur o++ (11} +o+ oo Feo+
1983 o] WolRl ul=al WA|H 719] La Paz Agreement= UFEHFA]
2 Bt 7, AR 5% 59 444 TF o] Zeeo] glon, &
A4 20 T A 0 WA AHS st 1ot
AQAH 7 #e] Wast 49H AA ZA7 A9E A% oA La
Paz Agreement«l 3% GAS Aol AF B2 Edfof oh= &St
Qlet. whaka EBop vlHMA EAlslA] o]
0} O _?_.

gAAE 7HA L

“ oHﬁOﬂ 75]—.9.0].}] oro

6) A= BAIA s W4 SR

1=
7) BABA Ao 2HHo T B85 A
8) AAEA Ao BAHog L3 A
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‘3}’] o= 470l FE3t ol it
SdorAoF Z 7ol A] XPZ Aol SHYE QI AR BAIE sidsh]
HO]'Oq 1995W¥ Haze Technical Task ForceE W5}, 5
g5 Aol FZAT, ZA7F A=A %A 200210 AATHPEZ
SHA "ok, 12 7E 12d0] Ad 201490 EojAjof A&
Ql Ty AfotofA] H|Eo] HQl=H], T oJAolet H7IRES FHL
ASEAN 3]9] wjuit} 7hsiRE w7HE9] A ShElo] QlmuAlore]
AATHP HIES olEofWlltt. 18y a4 =9 sA9FES 1=
o QA A PASt WA O E FH9 GRE dojUi= :
Ao g ofgg Ho] & Azt i3ttt
99 4 A ERE IS4 24 sjao AR dACA Hfi=5g]
A A7 & BeHA o o] E 2R WHEHIY FE HiEol
ot WsiE et 0w Fst] AshA = Hei= G52 AFANE
‘9'3}7]th A R A3=o] Zofshs Al 8 AT At AR
& HjE=o] A5 #8otlen, o] IYolA A
H-%—h A3=2] 7iQdo] 585 TS T stk ¥
=

o= GARS BT 27} 7he] Feko] WolA| T F& 27|
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N7AG FH 7175 Boto] 252 Sdshe A9 U
AEAQ 45 o] 2uAQl FA FAo] v Mol X

I < sicks ‘}% oA uherAst Waol et

(3O Y B8-S HHl o AR AR 2L
7HA|7) gho} 34A 0] B } A2 @A) SHot vz
Q6] @A 9.2 < 2= 9Tk CLRTAPSE AQAS] A9 7<) A9 5
Vg SR B4 s12 Bo] YUY AR Holn], AQAS] 7ol
S50l n A9 71 SABIY, B3] BA A o A(FAE SR o
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ol BAE =71 2o Sggere FA A ) &5del
g Q1A o wEbA 2A o 7R 22 < e, () Bls-AG
o o] i3t 7t FARSHe] Egdo] Wit A4 =113 GDP
7)ol HlsAIR, wf=o] SFAF 7€ FFHel At B, () 1
AR, B A7IEE(Ee T olAloh)-A=HAlore} Zo] H3i=9]
ARAsE " o] RolA g del| Hiek Aol ¥ FHAF VIE
FFHo] At =7t F=A AdSE AFEHE AL AMEEAS=l

19
ol

HolE Be 49 Q) Ard-57d, di=-=3 2o] Adst d
A o FolA g Ho] tiet A4o] FAZHARE, FAF 7102 27T G
FEol AL =77E Hall=d B9, (4) 2 AFelA= 2AT = §ldl
Aek, mjsf=o] 2ol et /14 17}6H511EE} w2 Aol BAA
A SHolA =7k 2be] FFY ol9foll FA-Qu g EF 24 A
£8E F5hs S83 Q4AT, & AFolA Tt s se HAY
TA0A rEglen, AFEAINE B9t s o] ot

A7t A BURA] AL A
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(a) 1979& CLRTAP
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GDPo} i AF L =7} 7t 450
i, &5l siE" AldE goel A
AR sfdo] =A@ 4 20199 g2 ARSI d9HoR
AATHP®] 3% ool 22 dojl A= (200219)7F o 7=l &=
HiAlop7t HlERE 20149s 2ol A Ao Fostti(H
D). oAl CLRTAPS} S350 wlAHA] 2Al= 52 Al 719] AEleke B2
A msj=e} 1919 GDP= 7Hi=i Rt Au wgol A2 A2, ¥3)
=9 ZAH FFEE WS W All=-THEl= T 2t B2 &9
7Fel=el @2 olgolu7le of#e &Y 4 Sl 53] F5ot Al
A 2AS] B =7 9] AR gk Aol 7P E AR R, SAEEE
A oA dolkrt wob Helt.

(E D& I DolA et 1999 GDPe e o]
sH B 4 E W= BAAE IFEE AR Bt 2
S HolEnh APAREE 2 Aol off 4 (1) ~ B)2 2ol 220
2 AR, o714 FEshe 24 Afe ojuet o2 Rl 7Nt
FAY, BESER] 97] el AHARl gl A ouE kg
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AR 42 7y T ClRe 34A ADxEsE 33 ()

& 7} S0 ABAH AT 8 AS S 7o) Fo ABEA
AtHe A9 A ZAIHFranzen and Meyer, 2010)0 @&}t 1915 GDPE
7tel=o] §749 Q14e Kol Waa ALsigint. 5,000 USDE 73
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gtd, =7ke] FAARR] oM o] FFEole ol 71edt ofF 7HA] B4
AR oo FFAERE 8L + e FAANRRA S2UH +&9

skl W= (Milner, 1999; Waltz, 20102 28519t ojn ZA| AL
9] ]6]1%”}7(}0] 7FafiAtet wsfte] =3ts 01 =7+ FFH =2 A5t
= A% o] obd olsFAf =7t 7+ W Aol MA wAgo] F
WA A AR|oh= Bl&T} A FHAH 7 ‘-‘11"7P & GDPof|A AFA|5k=
H|E & et faE 1Edjof & Aolth 18y, & AtolAs =4

el /Ndsh= =712 RIS ols BAR 0|29 A3=71A] g
Sto] S AT A F Ao EEolaL, FuAFe] s A TA
oA A oE AAA FIFol Ak M5

o714 7hsl=ro] 2P AApEe] 245 7= APEAQl 7]
L A=H HEASE 7hsAdol AL, Hdfi=o] FAARRoA BAIA JFE

o

of 55 A A5 AA|7F FEIL THss] dEE BAE 754l
F 2°1BE, 7Hf= @41 QAT w5i=e) FAA G (4 G)
ol Y BAE MEL 7hs e Thsdhe ol 789 AuE &8
T 5 Y2 AoR Hyln

(B 4) 37t 2 71 SE 0| H SHEY oA st FA HZA A 7IZE F2
7tol=32] EtEH Q1A Jfali= CHH| mish=ro| ZAM|x Jak, SAl= 7t S S5t
EHEHE 758 2 2t
(aoz,:ﬂii) Oo=29 | 7toi=ol EFA QA | Mish=o| AXY Hotd |BHHEH ofd 7tsY

= =290] 4.47 0.21 0.94

(1979) AQE ) 0.21 0.94
=Y L=290] 517 0.18 0.94
(1979) AQYEl ) 0.18 0.94
ENE]
(1983) o= 1.56 7.43 11.57
FHLIC
(1H9€;1r) o= 5.17 3.94 25.69
Ol-[AJO} | Zr|OJA|O} 1.18(0.96) 0.53(0.71)
(200210 | Arjmz 0.45(0.74) 169 (2.31) 0.76 (1.71)
=2 ysha=2 165 0.28 0.46
(2019) U= ) 0.55 0.91
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@ 4014 =4 BAEAo] 2 AHoA Tha=e] BAE A4
ANTHPS] 498 A9k B 1Me} 2 248 ol7 ov], T2
shel A|EE ofl} B edoln 2aHoz Aot BARA 2 s
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AFEA A 7L 0.460.2 2 AFoA EATE ojd A EGE
3o ZHE HoFin
I 5) ZHEAEL MZ DA AL 712 M| ZHA &tE T2zl Aot
b 1 Tteli=o| BHAHO)| CHSt Q1A (B4 AE)
1 0J& 1 0]gt
N - Group A Group B
| TR IR |\ 0A s Paz Agreement) (AATHP)
&= g2 G C Group D
= = roup
Tolt= C2¥H= | (o RTAP, S0t DARIX) )
(I 5= G HollA AE 7Hei=] S A A2 n5i=2] Al
BAAA GFES 7120 R Hofiaertdl=r 71 QeRAIE 4719 IE2

B W 235 HolEth (E 594 15 A9 B 7Hefi=e] 784 14

o] FAZIE & = gl U1, HIE He= =7H] JFEo]
Aoz 388 gsf=yt 7lels 7H] |4 55te] A SHEe o
A7} 7V =2 TAlRIt ¥ Eﬂ Group B Fsf=9] FFelo] A4 7hsfi=
o I o4 AMIAQ A5 ko] oflR AHfolrh oA &4
(2016)°] AATHP AtlolA] EA413F v} Zo] QlEHAJopete] 9o
7] fsiA 12d7 44 et Mg A= 59 k82 7
FoF Aldo] 7hsli=e] ARl di7| A& HledS 2= o]ojX]7] ofF
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7el=e] = o A4 B9 Ql4lo] fobR 7] whio] APl 7+ o
2 A 90|31, A2 CLRTAPS] A% th4:9] oA
% =997kth. Group D= @] A4H A|HE 7
= A7F 1o, AATHP(2012~2014E <1
T Ajot-Teo]Alo} 741)9} SEol uAHA AF|(1988~2011d 33t
A & 2002~20113 F-L FA)NA 2 Azt A& =90tk Group DO A
Z2 Group Col =Est7| A 7holl=r =719 AAA 0] IUYd, E=
Group Boll =€5}7] A maf=te] A2 FFe o] wokd Ao £Ast
+ intermediate HAIZ & 4= 9l Feko] A ZE7] 7MY of#f 27}
7t 28] AA1A Z2atdd Aol

o
[ o
ral
e
o
o
N
SIF
o,
0,
fu
o,
% 1o
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:l:‘.
olr

inj

(22 2) 1970~20174 CLRTAP, La Paz Agreement, AQA, AATHP &2 ZAl=z U
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