2019 = - ST Hl68=

ISSN 2671-4140

APl MBS Meshe SOl etnyfat

SoE==E

Daejeon Sejong Research Institute

DAEJEON SEJONG FORUM

j [
ObA
HEl

:

S SH= oo = =
VESE 713HE S Slst XuYR gt
M7 SRS chSat 7 S5t MES SISt RHE

tH310l| TS EHA| FSfak XIXtx| 22 ket
3} CHS AOIE AJE| L ADIE QB J2|= 75 S8 3 AN
SHE S HHEA 715

OMIHX| 2ol ME =AIRI tHSR HE

7| =3t St 0|MIHX] X2 M E"ﬁlﬂ%ﬂ?%

DAEJEON SEJONG RESEARCH INSTITUTE

Jor o 4o|l

7
7



01

O|2HX[EE
A g M

=} AuEEE MEsls
Bolx| a7zt

02

717}

£}
ALt it

[

Shlishs st ojay iF - MIS
DAEJEON
SEJONG
FORUM

DIZHXIEHE] EAIES 67 Me

0

EREEy

- EEAI9| Oj2H H|xa} sy
- TR |RIHIAL] AT
- gt QI o| 7 U3t

=S o

7107t

CER2E =2 oS Xz Jigt

=

- THEAIRE MISAlC]

- Sol FHS QAL SANAH S
CAE A2 3 ASEZO| AXITSL AA

- ZYBRINAY S

03

St et gxl=
S 7=










Contents

07

QIoIAl SIZBIZFAN - T | 27 |7 |SHEIESMIE]

HEATRAXKHHS At

27

Of2XH CHEMIS T2 AHUet70/2d
47

ZTIH TSt g
69

ZENS (RHy=2H|7 |SEAMIE] HAHHATEIR
87

FiS LH EXIFEgT 2 2 i

103



CHEA]

DAEJEON
SEJONG
FORUM

ObH

] 'I
ey — |




M7 |SHIme] Cheat 7|SHE)

XSS o3t Rlys

ne
08
rz

SHERHAXA - WIIATE 277 |SHSIESMIE
FEATLY(X K| HS AF2izH)




M7|SHHe| it 7 |$Het MSS ffet XIUHRE

2015 122 DA Oia|ofl M ZHEIZIAE M21Xt 7 [ SHSIEARES|(COP 21)MIA 2020
= 0|& A7 |ERAIN[0IM EL|EAM(Kyoto Protocol)2 CHAIS! o2 | & (Paris Agreement)O| XH

EHT|RUCE AV ISHAE 2R ME=STH0| 24714 HE2FE FET uE2IFAM FIE

U= Mz2 7ISHSAHMZ, MA| 19574=0] 247tA Z=0l SESH = o Z|Z=2| MA
7SRl ot Q) G20 247tA = 2l 7[2Ha M, ME, 7IE, T2l

Sg T35 BE 122 A7 [SHK YO TKEORA

= =
7|gtS OHX| 2 e, M7 ISHEo| 235t ME2 &% meCiezo| Mats Lo ==
Stz QT

oz LMIISH|AMoll chet ZAalet OltiS flohME 247tA HIETY ChH| 2= Aeiat 7|

IT
S0 et Atz| IS SHE 7|2, 7| H of|UX| S & FHo| Sefd MlaL, 247t
A



il SMS

Jo
re
=
W
qu
_—'T‘_

0lo
X
X
_II
>
>
i
H
01>|
ol
o
=
K]
4>
£
ul

2015 129 Z2EA TR[OIA] ZHEIZIE M21X} 7 |SHSIZHAIEES|(COP 21)0flA] 2020
= 0|& Al7|EHIK0f A EL|M(Kyoto Protocol)S CHA|E mi2 | &% (Paris Agreement)0| xH
EHE|QICE A7 ISXAE YR MEZS00| 24TIA ZHE0|RE HElSt WEOIHA 9| FHE

= M=22 J7ISHHMZ, MiA| 1957H=0] 2474 Z=0l SEGH = o Z|=2| MAE

Ol

71=eelz Ut QACL G20 2a0tA ZF 2ol: 7|SHs M, MH, 7Is H 2l

o 52 EEIEH BTN (h32 AVISHN YaoR MAIReRA 1 oolrt B2 Acth &
4 9ICk olet 22 7 |sHatIRISIl L2ILIEK: 71SHs ATt M2 et (HSHS 0f

foKintended Nationally Determined Contribution, INDC) X|&

S
0
i»i
=
Io
rIH>II
rIo
N
Q
i
ini
rz
2
>
3
Rl
N
-|0|I
toll

HSIIA=SS|(COP 17)0M 1
AlRro| B2 SRUCE Al 20204 0| EE we 2 08 2 & U= 7IFAMMIE =25t ¢
3l ‘SE 2= st HEESIE £ XIEHAd Hoc Working Group on Durban Platform for
Enhaced Action, ADP)' OF210| &o|=|11 2015E7kK| 7 |SHaIEekste| 2E YA M
7tsst QPN E CHiE HA 2A, = HEHSHE 7Kz duES UV |12 Z2-3ICE J-|
120134 HIZ2AME M19Xt 7 |2 HSIZA=SS|(COP 19)0llA INDCHEHZ 2020 0|F2| 2

Z2HE MESsk=0| SeRHCt INDC= 20145 2|0t M|20X} 7 |EHEIEAIZES|(COP 20)0f

M BIRY ABGIT Qs LSS = BEEC O IS $S £o SRS S Qojof Birf
= ZIHPAI}HINDCO! Chet 2131 A2 220 S71 2H XIZl0f thet RIS Btolict ol
pal=L=)

Sxtel|e] SAH ADP gt INDCE Higez AV |2XH gelZs =23t e2|gd

H

WEOIHAMR} RS 1 A==E, Ui H =7t 2884 S0| =1 Sfti=|Uck=

ZoilM XIO[7} LIEHATKE 1).



M7|SHHe| it 7 |$Het MSS ffet XIUHRE

(E 1) IEQIMAQ} ul2|&Xo| H|m

« 377K M7= L EUOI=Z, =, Lt
Atz A0l FRME 7))
— M7 GHG BH&EZ$e| 24~15% CHA

MR iR 25 TEH(19570=)
— M7 GHG HHZZ2| 100%7+ Chad

P 2R XS TEKSE TN S
Mol - 3R 24UIA ZR0) 2N H% - HSE FER RAR S
- UE NS, TR, 718, ST, R

« 2020 E77KX| 7 |=H3} cHSEA 77
HMZAZI  — 1%} 712 20082020
— 2x} 7|2} 2013—2020

20204 o|%

_ - 2100E77K| X|T-2=E 2°C Olsl=
2= Ela Ct5.29 =
HESE 1000 SE LS 0B ES  of | 5c 2m xjE

« 5F3FA(Top—down)

=x _ = EEH z I-:.1E Z I-:E( SPS I:?{) | ) l-@ —!(BOﬁOm_Up)
MXAHFAL HE ME I
2884 iiom a= na — 2P o1 - RO ufet BB AP
+ 2717|0424 HIntended Nationally
20 « Z9KHCommitment) Determined Contributions)
- XE8E x5k 5288 80
AE * SENLXIKCDM), SSO0IZHM|I= (), < 7|& nEMHLIE 0[2]2| Citet HEHQ|
OHAHLIE  HHEE7ARNNI=ETS) = ZHEAAE OI7LE =2

MEIZ Y MEIR | RTHS | R
e S5 &3

X MZEIZ(1992L42| OECD =7

Xz « 2= =7t

Hu/HE _ 2AI7IA OHIED| ZIESH Thy
AR _owpiaomise) amnnEr Do) ih QSR 2GsE 2y
ok = i) HIZ - 450 LS

rx

EX: Hst# 2(2016), EHE J|=HIEEEH

oeEdEel £2 W8S 2%ctH Chaut ZrKIR 1), X, ME=nt JHUY M=ol &
S0 BE L2t 240tA 2% 9|25 TN, 332 W I=SHEM 45 SHE 2CE &4
SISICE M, ZES=2 80| et Z22HCommitment)CiAl 2717 |EECHINDC)S ZHEHSIO] Xt
40t SEH0| AZ=|Uct, Amj, 2t Z27k= 2020E97HK| &7 | MEtA JH M2Kong—term

low greenhouse gas emission development)2 OHH - MISSICE UIRY, AIROHFLISS 24



A AEZFH| N HHE floll 7IE nEIAHLIE 0]2| Crst FEHS| IHIEAAIE
(International Market Mechanism, IMM) AZlof| SfIgHCt CHImY, 20232 E] 5 T2 mf
2/ 03 Metofl CHSH 2xAS| XHede| EE 0[BT (Clobal Stockieking)g AAISHCE &
g oA TSt 2ATIA ZS(mitigation)of] 25t HZTH0| OF 7 |ZHSt0]| Chst XS

(adaptation), ZH&(finance), 7 I&(technology), S22 capacity building) S5& =ZZ5i0, 2=
AR

9| 0|82 EH(transparency)stA| 22l HXIE /=A== 2N =0 RHMS 5

M7 |2HMOIM S| 20| AL TR MS=HRL HS A0 012 S8

12
1o
i
d
2
o
kl
ok
4>
30
]
A
ree
30
2
N
Joi
M 0
for

o2 FXIg XM|AIE nfiCt= HollM 2 2
SOKUN Framework Convention on Climate Change, UNFCCC) A2 SIA|RE =9z &
0

A=2A(ofl HlsH FAPL A2 HSeMl= e et 24 =22} 00|

= oT ==
7 |CHEICE,
Tt= p3(=2
o =
%"H: (Mi:i:glyation) (Aden_p:motion)
Ea
(Transparency)
A 7= 2t
(Finance) (Technology) (Capacity Building)
(az 1) T2IEde| =
EX: Msh 2/(2016), R 7|SHeIEETH
A7 |1EHK el2 Te| FE(Paris Agreement)2 167H2] Tt 20710] Xtz g
H O&XI0] 2ol 7522 XU M2ol= 'SS2| J2iLt XIEsHE 2U(CBDR), 7HE =

(=]

=
s T O

7to| S2(respective capabiiies) % ‘=71 AEHnational circumstances) 2| IS HA
K&

pgi=)
1o

IO QUC S™HE M2XEE M14X 7IK| A7 |SHEIAMIC] =2 67120KHZ=,

ol

ox

M, 71=01, & v S)E ZE6I0 BelUES 7Isste ASH M15E22E K26

TRE Ext A Y 2 ES 1 T TR[EE2 &= 5671 =7t = T MIA| HiE

%

o
2 55%01 HIE Al 2& S| £, 22X =25 25



M7|SHHe| it 7 |$Het MSS ffet XIUHRE

Group on the Paris Agreement, APA)S MAGIICT DHESIMO| =2 X LIE(E 2)2 A

HEH ChEap 2o

E

AV [2HEIEE O[S Metol AN =xMtE] SS2| &7 SEHE FHESH X E

o7 |2 JES MRS 01T thH| 2CTEL} oEs| *2 +&2= RXls

—_

1, 15C2 Hgtet7| ¢
off =3 & A= SAGIUC FEY & =2 TE ARl 1245t SS2| 2a7tA AR
© H
=

HIESIE== SIFICE

A
(NDC)2 AAZR Foh= WAIZ AHEHSI0], SHNIC) ABFE =HE MiESH: 382

S X
ROl 9 T MBS 2O AT E FINCL MEIRS HOfY U WAS SXIGI0Y M

et HE2 7430 e, Ol SLXe= 3slofeitt 2E =717t 2050 &7|

MELA JHE TS 2020EA71K| MESH | flol =2E A AF3IRAC

3. AIBHIZLIE
SIS ROl APEF{LIZ0 et EolEt LIRS B Ut 24714 2SS HO| oy
2 2ol U7 [FBHEOr S4l0] AR o[2lol HAR Zto| KLl #2f Sl ofFsiof Cf

oot HEHC| =H| EtAALX} HIFLIE 2ES BfelsiAC

(=]

4. HS
SEE M7z=0lM HSol| thist =elet LiES F1 UL ==, E5| 7|Hste| 27
XMl Fetof| Fefet 7i==e| TS 125t 4= 2/ 7|23t thiE3S et 32 52
At Z30] chet == 2 IAH| S0 tisll ZEE FUCL 2E 7P =Z7EE7



7]
9'|_|
2
N
H
10
20
0/0
ox
e
e
>
E
2
0
ron
z*.
:|o
gar
o
x
o
i
o
0\.1
o
ol
o

SR HOZO|A RHRIO| Chet BIOISt LIS Bm ULt HH=Rolpiofsto] SMS XI4A(0
of MZIZO| KR BF OIS TSN BE AT B
TSI Botof et MRS =0 7|t of
S2 oot Aint BFS oI5t Sl LSS FASHL 7IEH PARSO= XHEO! R
I3 L RIYS TR 12 SIUCH CIUEH E0I0A TRIEN RE0IN MER| Mzl of

o| of2t2 QVE5t OFHICt ZIHEl KR! KA =2i0| LRSS

[

SICEL ThH SEut HEste] ME=2 25 - X YeE AHoz HAEEE MiSsHokst

M, MZIZ 0|2] Z7159| XfU™ MHEMES HedSISCt.

6. 7l=7HE H o™
B2 H10Z0IM 7Ha7H 2 OfKlol ChSt Blofst LHBS Bim QUCh 2AI7IA 2% % 7|
S5t 5= M0 U0j 7I&IHL - O] ARl A | BIHS BR5I01 7 eRie! Sy 2
S| 2 OIS 9ot 710l DS SRS 2SI, THsel i o ofxo| Riet 2
74S 7ho] 20| Yt - SHEIEE FHBIACE B - &YIA 7 ISHEIHSS s 7 s
Al'9 RRD B2} 71 BE SIS s 71 - WY HIHLISS Sot XINS TASICE 7|
0 2

=
Z35HH, 0| #fsh MZE=0| X[E= 57|12 SIRAC.



M7|SHHe| it 7 |$Het MSS ffet XIUHRE

B2 H13Z 14Z0IM EBA T X BB 0[Z0| thSt Blofst LIS HT 9
2.

C} &1FsQ1 o3 &M 2! INDCO |3 E

s 0X
oy
ol
i
40
ol
4m
08
0x
|l
n
o
10
i
ol
4%
o

2740l SATHA QHIER| AR2H T Mk W= K1Y Sofl the EE oI Hoistn
LSOl that Zi=(review)S AAISISICE 2t T0| 2A7kA ZEu} XIZIO| Che T2t A=}
CIHEOIZ JRl= S 0/22 HUSHn H2S Wel, HETolils B0 99l 57|, ZE U9
S H0f5h|2 SIUCH 2028WSE 51 TR malEsel 2xu} &y| 2HE &
5t BEo| L2ie WIsh | SUsH BRI RH2I0] BEA OHZS MAISP |2 slCt B
HUS US - HS - OYAEH U KRS D510, TTEO|D SRR WASZ ASH |2

THISIRCE O[HHEHE #I5IH =71 2471A QMER|, == St Aot Sof tist 20
(& 2) TlEfEEel 2 FE I8

A3} O CHH|2E 2452 2°C OlstE /X5t o LIof7t 1.5°C

X(E21F
2X(=H) TR 2iHisE | 2l5t0] w2t
3%(E2) RIzieIx|o= 2t 2ojofl L NDC HIE
AEE) MNAECZ =451 HISEE &M

5E0ICEHNDC MIE 2|F / Ofti2 =Liof &

5Z(REDDH) LS 26l 24VtA S+E MED 2

AR E0| XILEO 2 HA5H0 2AITIA HIE ZE2S IH&o2
=, EFAA|XF o = =" — o5 o
7E(xL 7 eSS 20|10 7[FHS0)| Cist FUMHE LANF|7] {5t
=== S =22 yljof
1o o= o
8&(2A7} msH) 7|SHsE LhASE ST} njs) 2RIe] 524
OE(RHS) MzEe Mexoz I TS 95t XS XY - XS5t o2
=7IE2 AEEo=Z T
10E(7]2 SN MNEE 2ol 71ES JHHS TSt 7 |=2 oXsk=
SO #olo| ZRM 24X
11 Z(S2HHY) IHLEATO| HES Hi S| RISt ==
13%(=HY) 2% - =2 #s U XiRol cisto] £ Ut
14X(S2Y o|™Z) H CRIE, MARCE o2 HA

(5RO - 2 L) EAREOI TRIBEE 0leln A4S of | gt 92
S TT =) Maist

02

i

EX: WEOIFEAM 0|F A7|Z XM ni2|&d ZakHo|(2016, S

0



feE|HEks A7 [2HA Q] thd=c= M mE|FHEuM MAlste = LES Higez =7t
g Xg9E H FEE tiSa O[0| MFHC= 0[F0{M0F & Zi0|Ct 1 A|RFH2Z 2015H
2R = 20309 =7t 247IA LAE=HE HIETUX|(BAU) tHH| 37% 52 ZBXo=
2o, ZEFHE HIRSIK 7|2Ha MBSO 2 AR WHE So| LIES E2 gt
= INDCE R0l MEHCH 15.6.30, =FF2|2Q| o). HISTZX| ChH| 37% HE2 ZLolIAM
25.7%, liele] 11.3%= =H= 2S5 BHIUCH 0[9] FHS et Z7IRFES| Crfst &
= OFASH| ?loh =2k QI Of2et HiE Sioll P2[Li2k= 2020E7IK] &7 | KMEfa 71
=] MiZofl mah XK Mo [_iA =] 30| OFAx|00f StE= J|<Hs} thZof 7104

& 4 U= o] FEI=|ojor E Ho|ct, Bt o2 RS flet V== 7R ME R X

XY ER= 7I=Hst thSof et MM THCtY Halel SYZFE FHue| AAE 2
st Zt119| L=HE 7I=20|12 QUTt 2Lt FHMO| XIEY - MAlgE HESHL A Rl 27
£ MEE = U= M= 7|2o] 0|53t 2alet HS A 2to] S§f 22|E HIRsHH A
BEOZ Qlsl 2 HAME A FLI0| HESH OIRXIX] pi= S R 71| E2FEH0| =2

o
LI U= Aoz TEHECE T2l w2t =Mxez 7|SH3} (S0l thiet SR-0| 2Ct
371 T2 olof mE WA - MEH XIE S0| 232 W22 7|hz|Lf XIXIX|ZF 4171

—

Aol e[St d8Xe=z 7| Hal0l| thS5H| 2lsiM= thEel Alds RUxe=z 1a

(1) M=X 7|82 Z3tel7| floto] 7|23t 2tstet XSS Zakst 7|SHE! S =
8IS MY = 221610 SEEQ 7| EMO| §8Y - XS H MAYSE st
= 20| ZsICt. CiE0] 7|2Hs} ISS HHEAMIAS E= FolH| S)E Fl

2 JHMSI0] CHA =TIo| SE 4t MAUMS B3kl LIZk= 20| 2RSIC.

S
N
ol
rE
lgg
10
MHE
Jook
nz
0x
2
I
A
B
Al
re
‘
1>
N
[>
oy
l
Jli__i
N
Jon
08
ook
ﬂ
12
0x
e
m
n

=
SfsH BUHT U BUIE! - DB T, MuEM, MM U a1 S Mujgal, 7|5
8} HSWS - BH SHAL HE Mzt E5iy|8 AILYX| KT, T 7|ETH

02
12
H
10
re
=
oln
[
N
1A
re
N
ol
rE
lgy
s
A

i

=l
3
M
i
™
(o]0}
ﬂlt
d
e
S
ofy
50]
Q'I_l
n



M7|SHHe| it 7 |$Het MSS ffet XIUHRE

F2 ¥ e EhS Set MAE0IHME B X 3 F7|XQl M2k} 20|
ZQshH, SHIET MASH RX[AIE nbznt SU(EXNoIl s HMSE r=st

(4) M7|=HKof| chH|St X|H2| 2471A Z=(H|LAZ0F) 2 M oli7El orEs
M= o2 222 OfsHEAIXL 22| M= U= SMBHIFES J[HIez X[H2|

£ S50 Fubdnt X[EES TEsh= 20| MAK|0{of Bit. oIS S0| REE &
SEI7H =2 MES0l tishM= XIEHQ! Y - 7S S2l 2dat 2st HHH
S0p7+ FE37{Lt 0TIt AIES0ll tHeiM=E 22t E= St =2 A ST
2 MFESk= Aol LS|

(5) At Z=THS 2510 M22 21 X[, 7|1& - MY, K | &1 Sof| chgt 4
EE 7[Htez XFEY - (S 2ot SEULHS OI#SkE 20| R3St HE

HIOt0| Z26HH| Ol= MulEhiial AlHo| XM EREMHoM S5t 7|snt &t
2 $8lish| m=2olct

(6) 2AI7IA Zi=n} MESulo| HAIS Sslf 2 H2(Co—benefit)2 &HE517| 2lst M
MM . 7 |&X AT ACZE TIQSICE OIS S0 ARl - MEHAH BR20IM= XA

Ol AR (AREA LMK )t Tlsh Z[ASIE Pl HSS BPAl 12fEt o~



(7) FEE HISH mfet, HiS2F A - SE 4F, SHIR A4S M, o-Mubd A
ascie ge| I ASSnE s S o USRS 24714 QHIEL| AlA- A=
2 St BLEZ - 2iR7|HIS Oi3Esk=E 20| S23I, 2E=8 2ES flet MR
O|7A|=loli= Ch22l ArekS0| 2i=l= o] 2R3Ict
— Ol HHSZE AP, 2oRE 2= ERiz 24
- 7|E ZSAE TE H FL 7St A E ME
— HXHE MEAREAIZ! H AHA=] ok
— 2EEA ZHEE 3 A e
— Ciet OfSHEAIXE £o47 |2t AHHEHA FEIHA oF
— L2l BF - FH UERT | FUSE - w(AM Opiict, A2 Au|el X w

=1 I} IPCC(ntergovernmental Panel on Climate Change)dl| 2™ 7|SHSHe| = |01E
2RI 2ADIA SEE 20004 =02 ZESHHEE 0[0] HY ATIA0| oot X|FL2it

Stol F2 T+~ QiCt Bost QICL A 7|3} ChZ(Response)S flsiii= XK
HiESEl= 2A7IAS dHoh| {18 tsiMtigation)2t SAl0ll XIF-2HEIe| X0 THE M=
2 7|23 2tH0l| ZS(Adaptation)sh= 20| EsICt 2015 9 AM70Kt FATHLUFLS
O|(UN Sustainable Development Summit}S S35l xHEH=! T2 M|A|e] S : 2030 X|&7HsH

OIX|(Transforming our world: The 2030 Agenda for Sustainable Development) At HIA|=!

K& 7 52U M2 H(Sustainable Development Goal, SDGs)o| “7 | S5 I8k BIX|E 9

o

=
Z=X|

Zl(Goal 13)"0] Z3HEl A2 7| H3 X32| AIZ40] BIFE Zo|ct

_;Tc_
= 7|SH510| gahn HRE o2 HOl= ASE0| 2HsH| =L 20|, SHRY

bh



M7|SHHe| it 7 |$Het MSS ffet XIUHRE

EM= ol2et MS Tilakgs oE7| 22[sHoF 2X|of thet Z2do] i X2 Zd0] ARO|

Nz
0=
fell
K
20
10
=
i
q
or
1
o
A
ro
;

O
\
E
12
2
=
_m

Al
=
| S2 SSEHM M2 +-8i5t0 FEIEIC,

[7|SH5} =20} M2rlEHo| o]

1O
(1) 23 SixH LIEH U7{Lt Of2Hof| LIEHE W22 oISEl= 7[2H3le| nigEut
o Fetofl gt XA - QAUAH AA” ZES Sall TlshS 2A2tAI7|7LE B Lokt

QoI5t 7|3|2 EFIA7 = S(PCC, 2007)

o= 0|20fxl Agle| HAE! 7R} e oln|



53| 7IeHet MS2 247tA H=0| Hlsh X|SXQl HZo| iR SQ3ICh BEE E=

XHE= 22 7|=Hat 0| LASHHE = T ol 7t e - 37| S L2 s X

X7E ZEK|2 U= K2l & Ae] - ZHE ofzint 7|2HE0f thifshe 2Es2(Adaptve

Capacity) 4~Z=0i| it CHEA| LIEHF7 | THZO0IC, 0|213F ZH0IA 7|23t XS0i| AU0IM X|

Al 7|2Het e TiphE 2EXMez = JARKIR! SAlo| 0|2 gt 2XMIE == - 7h
7

st o LIzt

=
2ot BEXRI OlshE Z|AsiSi a0 Halshs 710 SEH2 7|=lE &5 28

E
z= b
Pl
>
%
mr
i
_|
rE
fol
2
ol
‘_
&
o
olo
e
el
o
mn
Ho
ol
[=)
1A
i
mjo
d
[
b
Rl
19
P
o
lo
N

20| wEt SE AlREE

15.1)2 SHSIRICE,

~
0%
N
N
N
\l
o
opm
ol
N
P
>
F
¥
N
A
il
0o
il
IE]
4>
il
>~
0_?.':'



M7|SHHe| it 7 |$Het MSS ffet XIUHRE

= =77 |SHSIR S =Y SAULEX M2 NIEHAH|E
7t (/R SUBR 2, 54 THe)) (21 SRR =)

SARIRR| &S MIEAIREAIE]
(Al - =X
x|
Xt
H| 5
7IEX|RIH| S MIFAIREAE
(A 24 P

(32 2) R2|L2} 7|2He HSH 2 - AI%‘ '1I71|
7

EX: 7|EZXIXHA|

0|0 J
o}
2
=
Jr
-
02
é
).
|1I1J
§
In
_ra
ro
ﬂo‘u
;
>

EEERS

Q'I_I
4
o
n

SN Ik Fehsh| 16t XSGR 7|2HEIE o
2N 7|SH5 Jefo| SSMs 2rst 5 He| ASHIEl(Roling Plen)o|H, 71X &g

SsPT} ZAIREE OIS THAIsh| QI8 CIBt RR(2IZ, Rick/AHsl, sS4t S)0 Mgl

XXk 7 1= Het MSKHEe| S8 2T H ZH| S= St 71E Ao VM - 22 H A

T LS = - HEee=M J|SHeZ Qlet /8 H Fekd Soll thHIE +~ U2H 0|
Soll X[He| 7|2Het MSsHut =4 ol 7|0 +~ e, o Al=of o™y &
FIEE Solod 7|2H3te| St o3 S0l sS85 A EHEEo=Z ISsh= &
Aloff £2E FTichizto| satdnt X|&d S 2lEe + Ut
710N gt 48Xl HSA2l +EIE fltt O2] 224 & HAI2 HlEle| watds

nx
ﬁ
[ell
i
E’:
I:o
ror
=
oo
°
o
°
o
e
-]
ro
o
il
o
[
02
S
=
nx
0
o
Kl
>
o
Ui
s
£9
rr
i

S, 7= Hst MS2 BH-AtR -2 E] 2ot HHE 0|F= XISTISLTS| S LHoIA]
O|F0{x0f stth= Z0L,. Ol= 7|2HaE MS0| Brle| &, Alelel oty S&t H &tE9)

20| d¥s OIF1 et 02 Mol 2RE S=sk= xFElM 0|F0{Xof &= 2l



- K|S0l o =ZA HERIER 0152

T

HOa

= .
o

o .. ~ ok . = 0 -
T/ ~ i) T o = =
o WD 0 7 ol o
JAn Vi, (oY RO o & 00 &
= m RO T Kl ol ,..m = Rz
S 2 4 0~ N = T
T ] ilod . (©) S o E
K H T2 S o H B K
e - Lh
- B = % jo W 4 ok Kk
L ST A -
o1 X0 of o ol Bl o & 92 Rl
om0 Wl hop W ol
o = K 0 9 My R om0 TR
H . O T 00 = =
o o W T Tl T0 Ol _._._.‘ o U -
g %0 80 il oy Ko Qb oon o ml
o S 0 00 =g 1 Gt ¥
ol __ou_ 110 W_u MO OM UI mmo u =0 - K0
Ko ™ om) G ol < o R il ol 20
ou o W T wroStoop o< T o~
, T = ROm g do mE op By o
jo = N L__L ol iof Kool sIo EL N
X0 oy o 1o wawﬁ._mor¢ i o
mog oo POk oo B ow E
ul = K A ww S 5 %73 =« = TS
70 KE o & T 00 0 o =2 =
X m L oF S K @y 5 A & @ xr ofl
kool M X o OB OT g I K N
_A_.O _”_ = (o} J_m —_— __o_ O_
= K NN & ﬁ_. 1of K0 O ol O
dm ol RONY g K oo
S TR R = % o
ol go W ORI o o g o go 4r o D=
SRR =R K -
O e I A N E K o
o JarL I =1 ] I — o =
|_M_. K o D0 ™ KF MW .___Aw__._ N UGL ~ Mm
ot A B = I, r___ T o o
%$§ﬁg7@$ﬂﬂ_a 2l
g oo N < = = %0 = o |
= m__. = 3 Aﬂ E H E K0 = .._._“__ ~
E £ E E‘ nx . X T Hf H >
r Y WO o T K& o ol U =

i
Hb
H
2
st
i

__rl.

=
T

—_

X
| 2

3|

XIHAL

=1]
=

(Co—benefit)

X|&7seol 710

=
{2 M2AF BAXIKI) 7|23} TS MIRALS

X

=
=

HESAEXLL]

o

(9) MA=QI 2LEZ 2

(0 =21 S o]



FElollAM

- E2 S ofef Al

A|H|2| Ch

=

17)

A
(hi}

slo|
5|

Xl

X

-

__o._

Ho
oln
0l
K
xr

__OH_
Ko

mﬁ
i
ol

—_

]
iof

oK

__o._o
iiod

ar

[l

0|x
=

=
=/

2 A

K=
=

7=

(=3

[s1

=2, F28 MIFAl

| HE
=

=

E

24

x|
Al

X3S

EH
=

ofzHe| HfA LiExt 2Tt

(1) MM X} MIFALRR

i0

-

mm_
I

]
3l

T
0l

]
@

(2) X9 g & 7

H_J..m
o0

ok
o0
il

1o}
ioF

4

A
=

3

S
=]

3

H
o

S mjot 2 w2A} &)

§

o

=)

-l - 22b - FH|AR

b3
=

s E

=
=

It

A=D G S
Hi " —

S

3

(

g0
b

[l

A



-(lJll
o

L
0

AL 2
dxry

Mo o
1% o

A
il

r
[

4
I

==

Jor @

Jtor o2t

A

o
oy

0l

HMARE A= Gt

oMY X|oi3t8} U BR0j2 24
SR
s . 7|5t
BRSS! X|oipiEt £4 i1 . 7

= = = = = O|AIX
1 RRIREAI) ZHEA 9 A TICH SHZA

FQ04, ST HA Y
- H2Rt 2] Z7IEE M

XSy B2 KA 5]
gt M (LT L MSAL 2
(Mg, 2ad 8§
HISM Lty

ey CESIE =)
OIHT} L BLIE FA
_ S =0| = o|HxIx
HIRX} MISLAIRIAIZI0Y) TE S oAy
81742 So|
(gt MEN S ZE)

(A2 3) XX 7|03 HSCHEY MIFARYAIZ] 2=

EX: M2At XX 7|2 HE HSHA MRAREAE SEXIEEZS, 16.2)

H



Al

=
[

to X|&2| XS0 |4+2t

ket Ch

3

b QUM X AJAEIO)A]

t

=0| ANIE 7|

H

-

XX 7|

A|H|2| Ch

o

=

17]

A
(hi}

_4” o == —_ - —
1 i
NS ] X T ~ I o K 20 -
o T - K o X
d 7 T 0O ol 0 ol 100 W
ol ot 00 1 o go YO B M >
A %ATIHO_&_M%
v = o 7ol 5 O uilo aﬁ LH
Wl oo 0 & 20 53 3y 8
] 0 ru i LI o 5] mJ
SEEs wmIEgidgy
Wﬁ S m_UO 2Kk E _ﬂ_ Wo ol &
KO 0 = = S g o & =] o =
eLER EFagugrd
Rl 20 ® o e -~
~ =r 0l | Bl L [y
z x [q K o <0 o =<
< ® X Kk & ~ . O I &l
s g g mwok= I 0 5 Ko
o] Bl RO i o = 1o
sEky dHg Db g
A N q & B Ho R
D B~y Zo w0 il o %O g
5o oF Sabgwdd
Bl g o oz lowE Y f s
o I~ 2o T =
- S ® & 5 X o
= - = 3 I
ol T T w8 R M
% T ® O @@%%ﬁﬂﬂ
Fr RO 3R o %
M_.@moﬂmr_MulTxﬂﬁHuW%_u
joll o0 7L H < = ﬂo K T 2 T =
of 00 o N KO KR
ol 4 ol 1 ] . 10 < =
TR o oo N R o o 3 % &
K@l X0 N 2 = 00
R < b B3 0 o
W_._ o 03 O o] < m__L S Rl
2Aoms o o = @k W 1 g g ool
wﬂuammo_amﬁo%muﬂ%
moagyESE DR IR
K{o o K 1 + <
ol 2 W I 1o = 9l _._._.‘ or HO ok
F = < 00 W ooz 0 20 W
o 5% m oo ¥ B¢ KT B
I L A
o g ool ow KR O™



BHEE(2016), M2R} 2K 7| HSE MSCHE MEAI-EA = 2R
(2014), 7|Z=X|XHH| 7|25 MSCHE MEAI-EAE 2 7t0]=2t2l,
IES

=5 942 fFt 2cy

+4

AR $/5(2014), 27+ 2AI71A Z
PARRES(2015), M2kt 2717 |$HEHS A
H45(2016), WELIFN 0= M7 |SHA| m2|Fd d2kol.
IHZ(2011), (7|23t 2tste MSHM STt A7), A7 IPHLATE.

Gl 2|(2013), (Z712t XIXIH|2| 7|25t MBS H Mg I8t HAZSt Hieh,
FESIZRIZT T} . 1R
Adger WN., Arnell NW.,Tompkins E.L.(2005), “Successful adaptation to climate change

fob
I 4o

[

T

e

il

e]

fob

I'

DQI-_I

rol

across scales”. Global Environmental Change 15: 77-86.
OECD(2009), Integrating Climate Change Adaptation into Development Co—operation : Policy
Guidance, OECD., Paris,



CHEA]

DAEJEON
SEJONG
FORUM

ObH

] 'I
ey — |




7 |=H2l0l] hE AERA|
Skt XX 22|t

Ol =71 CHEMISETH MASTAE

——m




7|=Hzt0l S MEf7 Skt X|KpH| 2alet

XIFe| 7|2 H5taL Qo LR 7| Hst SHEEXD UKD, tFEEL] nSlxE2

37 &N LojLin len, uiHet XZe| Heh=s Helut £ ZHO|A Ch=Cte

N
ol
rE

|>|
OE
Iy
il

Ct. 7 |EH5t0 25t MEZE49)X|(Intergovernmental Panel on Climate Change, IPCCh= ‘A

X} 7|1=H30f| 25 T TAOIA] 1880E~201213 A0|0]] 0.85°C2| X|HH 2=A0| L

o

Efsten Xt 1,4008 S 71 et 71Z0|US 71580 =Ctl EasiRint, Eot, X 4
Z=2O| 2a7tA HiEO| XISEICHH 21M17| 22holl= HXIF1e| 7 1=20] =X thH| 3.7C &

715t sliE2 63cm S&Y A2 KISSIAUCE eEt=9| B 7|2= X[t 1007 1.8°C

r

&0, Es| A2 404 ST 1.4TT7tH &E3I0 7122 AEFAVLE XIERCZ FIt
S U= AHOICEL Ol SiteYt X2 [StX o2 4HHO| HICHR S2{MIo| US & oLzt =
EO| OF 5%/} Ao Z FME|0 Q0] 7|=2| STt Cibetn tEA TIEE 4~ AUCH=E
AERR 2017). # 2t OFL|2t, 22 22| 245t TAlst L MRASHE $t RS WS A= M7t
EICH E5] =2 8 S0l S 5km ST 9| GISAIEE 2A16H Zut, 2147 o=
20M17| Z4tof| HIsH 2F 4.6°C &&5tH, A2 30% B7tet A= o|Sst UCKLee and
Bae 2013).



HYR 7|2 U5 ST L 2L EH3vt ER3I7t HESIE  FBR LY B

H2H et S7t e ay

oFEss 2
olsuie pisp | == 37 - S il w;&%
E¥s s =
HERES sz P St
e =48 pmos e Ty
B et as ’5;"?% o5z 7tA Jl=siA =7} AZ7L | Aximm | (RS
s Al2 BHa)
AL M| ,;;%1; UIK Aol 242 37t EALSIIZ @ M
o Al = o=
EAA el 225 HSULE DI 7 o xiet
25 45 AL TS e
= = =
R0 =25 87271 PE-CE -’F’i‘gfﬂﬂlﬂ x
Peieiy o e MEoy 715 st an
= =7 =
Solx| SiAH st =2 w57} = 37t

=2 8 fopss ait HRE A O A
MAR] | BEETE |y Alx| Ty M2 opsME
H

=o T3l B EVRERE T ITE P2 €857 =EE
.
=7t HESH FEyst | T e
Briepy g4
~ - - EX[o|g
A0 AR OF AAl A THeH A A o 4| <
siH &5 ARt MAIX| & 2 MEF Z: == o7 =7t ol 53 xist MAIX| SHEis} .
o it Al msH
=D
=7t | = et oo | 2= s wei | sisteie mverxt | it e ot | e 2 ||

(A& 1) 7|28t 010t MefA ek 27|
A=: ol¢= 2016

RO X THEI0| #5014 ANzl U] HHS5tn HSHRC, 7|

0| LRSICHEIHERR 2018). E5| 02| HTE Sall 22| st 7ISHSPt BE7IE
o| B7t, MECIFO| ZiA, MAIX| 0182] Hat, HAVME]C| 5t S CIISH ZHOA2| AEq
X 30| foloz HTE|T QUCHOAE 2016). OECD(2011)0lAl LHESH 2050 SHz3xiat
oAM= K|t 407 MEZ ZEHET} 11% ZASIZET 2050E0l= 10%2] F=71E91 ZA
7t oM, MEFo| BE2 QI91A wEto| g2 ol HIsH 2F 1,000uH WEH| RIREEICHT o

Z5IUCt. £ CHE HF0A= 1970E2E] 2004497IK| HEE 2F 30t oJ7He] SAlEQ| S22

A MAIRt MEX ER0Me] Hal Het F, 90%7t 7|23t YX(ot=s A= LIEKRTH

(Rosenzweig et al, 2008).
TLHOIME 7|2 310l [HE MEfA| Feks metsty | ¢igt S+7t 2tEas A A s9 ™

E7 2t Atst AT S SA 0

X =2l MEI=0l| s A - ZXo= 2ZE5HH, £5|, X|LHR0M 7|=H310] [HE el

o Fgkl} Ztet A+l= 72| Sl= AFoIT W2t 21ois 7| Hst0f TE Lol

0
o
Ju
i
el
|-_|
_n:
I
il
I
H
=
10
O\I
rE
riy
re
rr

L - 2l ¢ SSS metskuAt Bict 0l Sah of

0=
m
N
1o
08

oII
m 0
1
_EI_
E
o
o
rE
@
H

FO| Ml B ZA ST BIEIS ZESIO SIS KIS XRA0IMO| ST 3 MM wES



- 2

p|
2~

= S=0lAl

7t

=

o

L=

1)

K0 B K Y Wm W N S
u_l.ﬂlol_.._ul__o._o J.AIH_mA._No
T ool 2 Bl o & 80 ™
of <M Wy W K qo —~ o0 I
o3 W oW o S K 8 oy
o | T Lo fa
¢+ @ HOX @R
m e FW 5= 5 NE
. <0 K KR/l 3
oF K M I TR T
RO I o X 8o 28K
ﬁ%%& Wﬁowmmﬁ
T xR®=T ®dgls
on o . K0 oM o
oo om B w ot e 8 <
g0 W W T o o 2 I i
= I 20 4 al o . I R
o ° W < og <
RU & O W o O 80
mﬁm_n_umﬁ_._._ OE__.._N___AOW
o . X ol @H%%%
wo L, o g1 X o <l
g Surog o= oo
T RO g g A
s M T ey g
= el X W & @ 7
ol ol W W oE Y g LA
TR SR - < N S B
W g 2H2F s
< T W0 o Ko 'K El o = m
|_h_|.o._m.ooo:o_uﬂur.ﬁ%u w_.—
KH nm_wm%ﬁlom.wm%m%
ou ol Rl © o ol _._E%M._O ull
B - o~ 23 W
00 O & XV or M R o4 S
mo:ﬁ_ﬁwm:_o&r_._ﬂoﬂ\mw%
_._._._o|_ tjo A. S o ol N0 W0 Je?
of I N T Mo I o H @ T

HxI<

3|

I

MU=

X
=

E



Arctic Seasonal Sea Ice Extent, 1870—2007

12 N\

— Annuel

Summer

4 T T T T T T T T T T T T T T
1865 1875 1885 1895 1905 1915 1925 1935 1945 1955 1965 1975 1985 1995 2005

(O3 3) B2 WAt 37|0| HEE ZHA
XtZ: NASA EHH[0|X]|

2) 7|1= 32| 7t
JISIEH= xITo| 2Lt ofLjzt, Fm - HXRE S 713 J3lel F71S T, 0

H &4 2 712, AALEH Sof 2I210] B 4 ULk Ol M0 ZRYAR! HBHS 0Ix

0

ol
ol

ol

2ol
JHEMIZ 2717k 2L L8 X|Hol| Zet5i0] MASIn U= B2l B EE(extimation) X BE

(extinction) &7 01| Mgt 7isAdo| =Lt

=

oz s +HOAML| Z20| E7HS5HA £IH, 0l= Qlet Ho| EEo= 2l RIVIHK| &

>

RN, QIZHnjo] ZS0| HXIT QU= AHOICE 0IF X FAAUSGS)IME 8% 50
SA7h 2230 JHKT} 1/302 UASHH FEHOR S35H0| BE HS0| =ECiH 233

B8 2R ST, ot BiciHolo] ZS AlBN BSE

[IJIO

z3! sk, 2171t
CI2 SRS H0j20] Sh= S| AElsi of3io] 2, Sz lsh B2 OLMBIEIAT}

LS

=502 05N HIC} AhdstE|o] ZHES M= 2HSX| 251 ElLt



7|=Hzt0l S MEf7 Skt X|KpH| 2alet

7|1:Halz Qs 7120| &&5 = SHol A= HE0IM SF2 =, XMX|chol
M IX|tHZ OISt ot A7t Zutol| =M T7oll= Ade| 0|SEE=7 1002 <F

4~200m HOR HSHOLL SAHs 1 At o WA ZIgEln Ut BRVIR0] |

H'|

AAEH| E|H 7 |Sl= EXo2 oF 150km, T E= Qo= oF 150m M 0|ssictn

il

ot E5| B2 =2 87 240t 7IeHet S8 te b7t 2lX| EeH, {200 XTI

0E 1>

= 552 252 7I580| =2l =it 53|, DKol 2 XSk AlEel ER0ilE 22
7t E0IS7L BEE 715E0| IR =0t AU B2 HEA 7|20] SHxi=Ect 4T &
=

S5121 LSt (HRI20| XIS | ARZIOE, i SOHX|e ofiy ARjoR MEiE 2oz

1A
o
N
i
_\;
o

H3lSHH LIFO0IM 0| L= AZ|7HEZIXT 20| Ti= A7 = 2E74EIC
PE|UE ZLER 2007 |SXIH| B HH7[20] 1TSS, M= 57 He B
2iEIct SicH=RAMRIIEe 2005). 0[213t JHSIAIZ o] Hsh= SR LHlIAl7| & ofLiat

O|Z ZASh= ZR2| HAIAZ IS HalA |7 = S HEfA TiHtol| S&k= ORIk

ABPAROARENRRI LS NAREEOARAAR-DET
R BENOLARGRARRAR
R b [ PRl LE Lt L
WEELE
Hagw
Has k) : ;
Hanw
. - y | 2
a5 z * acomR > o i
2 o : 2 s (2 ¥
.Fg’g‘._ﬁ."' : v g v mim : : 3 £
1) f A ! . ; s
v i / - ;:: [ o
o
AR L ERENSSESLEREDREOAERENTS BEa TR CENYT R T L 7 1 D0 e 0 T i

(a2 4) 71=Hsl0] 2 U= Aol H3}
K= : Nishimura et al. 2001



32

7|FH3I= Qlsl X7 27t &S5 T PSS, 3| HI-A0| 7kset 272 B M
Al 27t HeIGHE 22 IUOIMZ SEHORAOto MARIEH SS9 AMAl0| SRl=|1 QU
Ct. 2,000 0% Malayan Night Heron(Gorsachius melanolophus)2} Blue—winged Pitta(Pitta
moluccensis) & SO0 X|Z0f| MAlSk= 7004E2| ZF7t =LHol|A] ZE=ICE =5 &
Ot|2t 2Bk FX|AQI 22| HEIE H 4~ UCh

72| HIZ Sh= ZAMe| R 7|FHSIZ Qs O|SAI7| R MFAIZIS] HEIE HOICE
=Y 5 U2 M AN, 7|RHSE Q15 27| 0| 1t 2Eet EY| ZLERE Sof =
2HA[Z |7} E2EK| T ESX| SH7H 0K HAX| MFAIZ0| Bokeke dekE 207|= 5t
C}. EESh UEE0| F0ll= 25 H HAZ sl 0ISsH7| I8t olHX| ARE F0|7| 2sH 5t

SXIH0l| MF=2tH HAS]7 |= St

(T2 5) LU0l AMAlo] EQIEl ofHrH =
Xt=: https://en.wikipedia.org/wiki/Blue—winged_pitta#t/media/File: Pitta_moluccensis_— Kaeng_Krachan.jog,
http: //orientalbirdimages org/search.php?Bird_ID=10968&Bird_Image_ID=17289

7|=H=t0f| o 2F S TIXAH|XIS| HO|XFE L7 [7HEELX|H HANT|2F A7
2 X017} L5 =, B2 SS0| 0loi| MS5ta 1 =it 2Lt PR 2 HAAY|

o| 2t FX| Rl 2= VXl 224S Z2lsk = BS/17 [0l Xt & = UCk



7|=Hzt0l S MEf7 Skt X|KpH| 2alet

Food requirements
for reproduction

!

«® f:f

Food requirements
for reproduction

l

« &

(Al 6) 7|2Hzl0f| IE =F2| HAA|7|2t HO|XIR WlA|7|e] Hat

gt & SiLt= siiE 2ol B7io|ct. FSE7HEM0IL| B2 SH
OFA[OF MAIZCZ UB{X UL 2006H=0] R2|LIZIOIM XMS LAl 5 X[He| oF
9Oha ZZ=20]| TGHE &= A7} AT

7=tz Qlol 2 Ul 7S g 0 o= Tt & 7[=20] 05T 7t B MMTt
FAMMIIDAE2| AR MMTIRAL EIET| S| LRLE O {0 ST2ZM A0
HutEls 24 2EYd Hehet WEALZHIIS0|L OPESSE2| ol - AM0| Z7IE0|Lt 51

Ooff FYU=ITM QUxol HE=k= 2,

L2f2|ot S2| AE LHUE0| 2~10% S/ A= o
ot B en, 27|9| Jidle- S7t X 2SAI7|2| 7= oISE

I

(& 7) FSEIHElo|e} HEIET|

XEZ: htip://m.blog.daum.net/kim5250/11291706, https: //ppaazz77 fistory.com/170



34

oo

1.3 A1L S

2elo| ZL R 1T, BT, U2 5SS F40=2 24

= =
SHslof M2 YEA Fe 2 SFE S-S Q) AS T 52 2ReE tide
A

7|SHslet RIRISH AR Gt A0| MAIX] OIS, 2hE 2 IshE Sofl oJst AAIX| 2
2, AISIN Wat TETRC} MENE U MAIK| B8, 7S, B4 MEDH 22 st ol
A Z710ll ofst MAIX] BB 2 0|21 UCHZAENR 2016). 3t 02, 7SBS0 12

A2 AYEO| B7l0t BRIS STt O1F U XIS BACE AHEICH 7MY KiRet

o

AOGCMEZo]| 25l bioclimatic envelopesE X5t Fuat FELERS| EXRHEIE HEIZ
AlN[GHo] 2A16H Zn} 20| Sizl= Z28S EXCHBradley et al. 2010).
20Al= 19535 E 2005A7HK|e| E1t 7

I ©E A HEAZIof tiet 7| 2UEZ

(a8l 8) KEIM 7|=HEIR} 2 - Ax0]l KHE ZAM 0|SA|7] &2
XtZ: Bradley et al. 2010

A= Higez LT HEUFE 240 21} 7IEE 2™UF= 10.77CoIM 205
2, HELIFe B2 870 205C= &&sh=s s B, /=l s HE

0| =KX= YalS B2 I5IHCHTakahashi 2008).



7|=Hzt0l S MEf7 Skt X|KpH| 2alet

r.ude;n-n—ng] Liad cobourng Liesal Hall Lusal fall prind
[ £ Loat lal pravicd 0~ 12 o Gage p i

Ll re=0aa L * raflid

{18 1 .

w - i I:‘ "l

X N Lo
g B L :‘ " g " at
= s e T e
; 1: - + - | P <005
B E i & L ILF8

; L]

i -
E " o 5 Fe-0N= 3 " 4 =001

1™ F.i e So0k sy 4
» . eaMle Ik Mg L
i (P ,._‘ . vy .
; -”; -t L1

' . .
x
0 -] @ L ] » @ 45 » » 40 L.
= Laitude N

(Og! 9) Y=ol 2L} CHELIRS| BHE I LI Al7[Hst
Xt=Z: Bradley et al. 2010

A
7 |ZHSt0f| WE LH|e| 2XEHSIE mefsty| flol 4652] Ead LHIE a2 120712
DERATE A7FSI0] 1970~1999E7IX| RAFSH ZAut, 651 22| 2=t 2F 1.5TC S5t
o LHH|SS0| 22202 0|58t o2 mIRf6IRICt £5| E4B(specidists)2| A 7|FHs}
ol GI< 2IZkst Zio2 LEtGTHWarren et al. 2001).
ESE ol=at FHCtofl M Canadian Regional climate Model(CRCM)E 0[&3104 19615 E
2100E7IX| 02 7|=E oll=st0] HaHe| 232 AlEN ME 7tsdnt 728E AUES ot

olst M1 QUAUCKBentz et al. 2010).

2 . - - )

i ey
q.}i" ,3&
(aZ! 10) B2 LHH|o| 2EtHSHZ}), 0|2} FHLIC} e 259|

A BSTHSN W HSE NUE

XI=: Warren et al. 2001, Bentz et al. 2010




S=

7|0l ME HEs20| 2 FE RS S22 7 0=, €= S ¢ Lol

;
P

A HANZ|, 0|32l M3}, FokY WIt 52 FAIE S-lEQICEL Y Salf giote] dnzte 4

(heligoland)OllA] 1960 E] 2007 77K | &5=HAHE(Spotted Flycatcher, Muscicapa striata)2} CH

SHEX|H(Backbird, Turdus merula)E CHACE EF0| HAIX| ZefUS miefst Zut =

A7 171 2K = A2 SRIRICH, 7220l ELAIZ (2] 712 AE0|Lt HAIX] Ho|Z=H Hat

0Ptz SYAP 7L =8N, = HAXIOIMS] MF AlZto] ZoiX|= Aot
allT7

=,
=
£ TEIIC F B2 Z HuEMoiIM of 502t 10.3%U2| MF AlZH0| S7KSIAC

Spotted Flycatcher Muscicapa striate Spotted Flycatcher Muscicapa striate
Tage Tage
1207 2407 o
o
110 230 (@) o o
1o} 00 %
100 220 © 0y o0&
o o
Q o
90 210 © Oo ©
(@) o (@) Q
o
80 200 ©
y=0.319x -539.3 y=0353x —4812
R?=0256 Re =0.246
70 T T T T T 190 T T T T T

1960 1970 1980 1895 1990 2000 1960 1970 1980 1895 1990 2000

(T 11) 71Hslol| w2 SEAFLt tHSZ2X (2] HAIX] HIFAZIe| Hat
XIZ: Stervander et.al 2005

7=l ME HERS| SSFE= 0[212| AMAIHSIo] chet 7 iA1= X7t HHIE e

F

o= AHEICL 5 19050 2R thsf 713 7t Higet ZREDUS 2080 B
ofpt il R AAlSIeL BERTI} F245| UASH= RO SelEICt S5 12%2] A
S2E 5 MARIOIA 2b5hl 01358t HOR OAtEl0] 718 ASHA B71R 915t AAIK| B

).

w3} AlZis EQQ102 AZEIAUCHINow et al, 201

I\)



7|=Hzt0l S MEf7 Skt X|KpH| 2alet

)

s e . __gi -
. =
= " - -y =
i = n - = o - < . T 2 =
e, SSNYyT © TR

&3 & %

(32 12) 71=Hsl0 WE HEF 22| Hat

AI=: Ihlow et al. 2012

ZHo| 22 R 0R S U Zol0f Hish ChA S| BRI G727 SEIQICE BRI 47

= TSN RIS EATH EMETUE, SEdEAEE 02|10 2Z0ils =Sl

r

TRNRITSIR0IAE ULIRR0| 7 |SHalEOt 27N 19082 ARt 7iS
5t B G} F7H RIRA0IN 22RO FIElof
2t YHSLHOIAD| B HEHE, RATIA E4/HHE

o
gt A HS oH, A SS2UA S0l et FAHIE ThEL Uk 0] =, X7t 2HStof|
A

2 NoZ MRIEIL) 0] EOA0A= A

F

oM
Ofm
X
ol
foi
a
gal
0
X
=)|=|
a
B
pall
N

£ AMZALYCHO| Hatof| Thgt S57t O|ROIRCHIE 13). 2 2ol 7I=Hzlo 2fet 7Hoje| =

|=H3} S AEIS St ORAE S3, MERlsH Het oS X thS



TESHETH ZRAMIE= SO0 2X 0lSst= =&/ AE Flol 20054 e
SHEE ARz AEE|on, 02 ENRI HMI=0 SEAE THASIH 7I=IX|EA AR}

ARDUIEE 52 435t Ut S5], ZRIUEYS S5 AHlol 29 23 0150| Hatx|
L ZES PESINOH, Hof= D) HIsH HHHKT ZASHD DFRIRf R 5t Bkt s

Xz de= 2050 Ol M2l HAIAY |2F HO[XIES| E2iAl7 (2| 2 X0 WE 7HAIE

UASINO| BHLIR FESIRCHARIZ AT 2017).
x . -
# ; .r':' 5 ;
- - B
A = A e E P =
Rt - Y - A -
el A. e A‘ — t

(a2 13) 715HHs0]| M2 2L Ao W5t

3) ZEIMElH
Zi2 tHEE2| MEfS+= ZEENHOIM 2isin QUTt 7 (230l 2 YElA| SeF A+
= 32 S0 S2YEE0IA Chfet FHIZ 43 Sofl ACL ZZ0il= 7 I=Haj0l 2 el

st 17, 7SS} BIZAEN| Bi2] 2 ERIo G 7S HEI0] Olet AiZ XS S o
7|Sat BIAS TIIE QIBH 7|ESIT, MEIOR ISR A B HSHoH oI, Melllo] F2 X
H 7500 et 7S EEt Bek o7 S0 4=ln UCk S5 OFTAMIEN LIRS thie

QIR T} SO DRI ISt STt SUEIACH ESE Tl MASHE BE S2 52



ASF

Gekat X|xtx| 2r2 et

HERA

7|2HHsl0| M2

Qg 14) SRIZESH W PR 2

1, L ZA}- 9171 348

CHEOIA] MENAIS CHAtO =R Bt XA} -
Ch ESH 220l 2IHE M- U X
XE 7= G717} L3t oy
7e| gi= Also|ct
1) XfHEHEZA}

CHA RIHSIAZRAF 20028 E] 103 He|2
QUOMH, 2K BAF= 2012EHEH 201490 Z2X &4~
UC|E 10071 XS ME610] SAIE ZAE 4~

oI

oA XIIBAZALR} AYENA|H SHEHEt
X mLIEo| 0|201H

olct Lt 7|=HSt0f WE HEfA 2| Sekat

|= kv

: 20154)
A= ZEMEfR 2017

HaKz}: 19674, 2

QICH 200201 1X} EA} S|
RACt E5| 2xt ZAP|AM= CHH FHof|

Mo, SEF +E2 TAILERHEX|I=E +

Sz

|

(OE 15) A 21} XIASZZAL X H EAIMERSIZRI=

Xi2: ZMENE 2017



2) “HEHAHS2HEE A}

CHEOl A= 201732 2

Cf. Ol2 S R XI%je] SA

ofl =2

OF 7|chak UCt 2017E0l=

Al Halet

A2

_|

OpAS -

o §Jo|

—_—

I:H S F= I:legl-

= MAIKIE of

NELENEN

12 =5

[REay I — =Y

I:x
TTO L

OT
lul
[
N

2018 =0fi= 2Rt AEM, F8, EFE L0l OIF0IICE
(F 1) CHHZHA| HEfAHSI2HE ZAMCHAX] S
SE  SYUTBS, Hev|4S) SXISXIS2008.12. 26 K1) -y
FSEX =SHMEE2E) SrEEsTY -
_ Al:f(n:l_7.<_1:L ;‘c-|o:|7||_=|=.)
o= ‘| T2\20 g, o = 'y HZ=O 7_7_:_0 AHAH AAIX L|;=|
HEAr  SHSCIYT, OISES(AINE) S ACHES AAIK 174
PEIN XS0V |ES), YHLIHBE It ME EX 1714
T R FEEFB) (CH ] AEl - =XI=) -
iz TEESIE MAVIES) 0SB KIGRC| OFEE MElA BR 184
5T (MUIEE), gxE0IdHVIEE) (EXIESKIY XPE AIEXIS) -
SIECIEF(RSr 28, 8328 mHzO|y|E =
. 7|1E OPAAE AAIR
AEA ), LALR(ED) S s 18t
72 ISBERE) S
HES23) ST D) Live)
=S 2 A= E_O =/ HZEQ|7|E OAHAIS AIA] L
|:||'—|—E|o|'—|:|' I( 7IIE=I|%, I:'E:|Zc'§_2 HZO|7|2= O)FAHAHE JJA|
HEM S F2iRN0(@E0E), oo s SEEAA CE

EHHo(EZ2E) S

AT MAIK]

Xt2: CHEZSA| 2018



7|=Hzt0l S MEf7 Skt X|KpH| 2alet

CHEOIME= 2014 280l SE23 1FES A X9 SE4S 13310 shkstiEFet 0171=

S5 US| S 352 AHBEOE MIHOH, 2015501 WS BUIER 2 Skt

T

§

0

o
AAEAS +HGINACE Ol Sall AUS 352 F2 =2 X LT, Held E B - &&
(o}

(T2 16) CHHZHA| HS 35 FHEJE
X2 CHRESiAl SHo|x]

2. LHH2| 7|=tHslof| 2 HENA Sk 2 F3 Mo

1) = XIHEZ B ZAL - AT A 2

el

S i M= KIHREEZRAE 2002 E] 10 Tz HAIE|T 1, MEfAHS}

2 O ) FEXIAS HOZ OROIXIT O, 2019RENS EAMENEXIE
TE - 40| 54 Er9IZ MAEICE TafLE ZH AR ST AL W W B S 2N
=

thet 4EE Safl th W MAISHE OIS - Al B2 - =81t 7= Hstol| 2 geks ot

ofst7| 9Ist M| T=0| WRE njolck,

QUOLY, Ot U 01 EOD X|efe 43 ZAPF AT ULk Ofi= I X[efo] T2 SMS

IjofSh= A2 ThssiL, Hat bolLt JQ! #H0| EX| LT ol & Qs 2E510]

0II

fS miefst 0[2| thSe 4~ U= 7IZX=E 22 LTIt AUCL

0!



42

Ho| S5

(T2 17) MBARSIS G (HHHE HA] Bl L 5} mley)

SRl 7|=Hste| Sek A Fokd FUAI0| 7 [HER TIRlE|T QoL HEHZOF EIH ALY

o
Z=2t 0[2Hef efet 7isd MAol x| QU0 22Xl S ool XEst7 o= 2tAIZt

QT OIS S5 22 ZRIMEHRIOIMS 2U) Mef7oll that 7 ISt 2143 S22 wastn
MEHOF A 2IAST S M U 715 9 R4, IoE MAIK| U MBE, BiiT 2 Hopy

SOl 7 [Hi5t "o WS JHdsiT QUTHERIMENH 2018).
Of21et ARl CHEOIM= XIXEM| XFEQ| T ALl SAlE St MEd EZS HIge=

Flokd A 2|lA3 HIIE Salf 7 =310l iS5 | gt 2TURE ARl OFE 2ert AT

Lt L8 2|0 B X2l S0l S /HE0| 2RE Nez MIECE £3| mAYE & X|
T TR0| 2FSIHAM olet 2t 2| MM 2 SuPH 225 I8 HA/M=X | ok

off cigt 02lo| e mo|ct,



100 ol
30 =
o &
Y
Hurm __ot
0 I
mo gl
g =<
S K
__mm_ o
&g
o
& °
_ﬂ W o
|
‘g2
K
of
B H
|_|n_ -
oo ol
o
O
2w
0o o

5) 7|30 (2 MENA FeF 2 us
CHE AIRIS o= X Ly
.

=

=

A=

F

—

=)

042 XIXEA[oflA] AJ2! 2L

—

—
S= Lot e, 02

XSH
=

.I

=

Ct. E5 Z[Zofl

(o]
N
=1

f

EIN

o

7
o

5t
e

S+ Ok 4

o

g
I=

—

b

[y
]

Al

=
[—

o1l ch
et

2

H
o

<]

=3
=T

iy

P

A

3t 7|

A
(=1

F

Cllo|E{H[O]

i



LRI UATR(2017), (R FLLE{Z! 2 Af)

TEAEIISHA(1998), (UL R R 7 IS HSIRCF =7 A Zied)
TEMRITISHA(2005), (XIE2UHtS10)| [HE ARZIAMCHO| S
ZEMENR(2016), CHERA| 7|2H3H Sk FotY 2|A3 "Wyt - ATPARIEA-)

= e
TEUENR(2017), CHEHA| 7 |SH8E ZAF ST
EMERRI(2017), (71=HE} DIZMEENA 2] W ETUCH S — OFAMBERA| TR
el BX-)
TEHENR(2018), (HEfAI B7|2LIE- X|He| 7|23t Fel)
T HUEHR(2018), (HEHA| 7123} 2|AT EIF S HSCHA SHT)
CHEIA|(2014), CCHTHZAA| XIHetEZAL HE)

Bradley, B.A., Wicove, D.S., Oppenheimer,M.(2010), Climate change increases risk of plant invasion in the
Eastern United States. Biological invasions 12: 1855—1872.

Dunn P.(2004). Breeding dates and reproductive performance. Advances in Ecological Research 35: 69-87.
Ihlow, F., Dambach, J., Engler, J.O., Flecks, M., Hartmann, T., Nekum, S, Rodder, D. (2012), On the brink of
extinction? How climate change may affect global chelonian species richness and distribution. Global Change
Biology 18: 1520—1530.

IPCC.(2014), Climate Change 2014: Synthesis Report. Contribution of Working Groups |, I, Il to the Fitth
Assessment Report of the International Panel on Climate Change.

Lee, S., Bae, D.H.(2013), Local effects of climate change over South Korea with a high resolution climate
scenario. Climate research, 54: 8593,

Nishimura, N., Sasaki H., Nishimura Y.(2001), Ecological consideration for the distribution of natural grassland
vegetation zones in relation to the climate and climate change change in japan. Grassland Science 47: 86—92.
Rosenzweig C. Karoly D. Vicareli M. Neofotis P. Wu Q. Casassa G. Imeson A(2008), Attributing physical and
biological impacts to anthropogenic climate change. Nature 453 (7193), 353—-357.

Stervander, M., Lindstrom A. Jonzen N., Andersson A(2005), Timing of spring migration in birds: long—term
trends, North Atlantic Oscillation and the significance of different migration routes. Avain Biology 36: 210—221.
Takahashi, M.(2008), Latitudinal patterns in the phenological responses of leaf colouring and leaf fall to climate
change in Japan. Global Ecology and Biogeography 17: 556-561.

https: //www.nasa.gov/

https: //www.daejeon.go.kr/index.do



CHEA]

DAEJEON
SEJONG
FORUM

ObH

] 'I
ey — |




3

7 |=He} S AOME A|E| LY
ANIE HE 12| 1=
S H AR

S7la ghachelm ma

—

=
=

ol




7|22} TS ADFE AE| L A0LE RJE J2|E 75 S8 AN

M MAMe=z 7=t I ZREe| Halo| ME 7ig ZYRIE| Sz 2kl 8+ 5

=Ho20| X5

ﬁ
B>
m
I_—l
30
FI r
'B
e
3
=
-IOI'
65
o
rlo
(@))
=
o
0z
“F
3
N
@)
N
(@)1
i
2

= MIA| 2152 oF 3F2| 2 00| & F=0i| Mg Aoz HUE|1 Jon, 0|z 2ls| X[ zt

]
Eﬁ
=
0
_>|'_|
N
iy
Tor
un
6
ﬂ
kl
0
_ujl_
%5
@)
S
X
[
i
T
rk>|I
oiui
Pl
0x
10
Mo

Old=ln, F= - Fo - SeAIEL =5t TR HI§EX 232z

of F7H|Et £ YHOZ sl &% B2t S5 AMH|AC| EX 51210 OflAEICHIBM,
2010; Loeff et al,, 2011).

TEM M22 S48 & BEAA-L 250| 2FEH, ol2feh XM S+ X &
2| AARE2 ok AARD CHA| A FEC| H=H0 28-S Sl 71220l thSaH] 2
(safe) S| +XHES E2E 4~ A0OF 5111, 42| Q=2 Aldel S 28X /XARE| X H
&M z|ASIE ol ASE (smart)0|H, 22X 20| w2t oflLfX| Zof X 24TtA HiS
LS XS KEA X457 Es8E green) 0l 7|045H0F BT,

olofl w2} Fr-HM SE=EXIIK] B4Sa K HEIAAH M 2Fg0l 3 S2SVIE

(information communication technology; ICT)2 =5t TSt 2|2 QM5 X[sZ0|

F) 2 7|129| Y= FLIE(2011, 2012, 20120)0| LIES 25 U5t x4 X HEBIRSLICE



H MEIA X&7IsE 2422 2 B2 AAEIS 2EE “ADFEQ|E|A|E|(smart water city, SWC)
ZH0| FECE 2Z0ll= 43 R ZEIAARS| XML ZHE2M "ADIE JF J2|=
(smart water grid, SWG)' 7+ MIA|=|12 J2M, 0= ICT, BIH|0|H, 1B X [S(artiicial inteligence,

A)7 &2 2E3l0 5, SA, 24, Xlolr, sl sl S LISt PAIEE 58
Mo HiE - o] - &8I0 AL X|F9H - A E7SE sliadske XM Xisd 8
+3a ¥ ZRIAABIOCHEESHYSR, 2011; L1, 2011). 8L SWGE &8 w=0f [z,

0}0 |3 2(micro) J2|=, BHlFZ(macro) J2|=, M7 mega) J2|E2 FE

ﬂJ?ﬂ

Qloni(aa 1

X)), B0 it R AHIFHEE QR - HARICE ZARICEMN 8435 & 22[et ol

X 222 X3 g 4 U= FEO| ACHE=F A7 |2 H1E 2010).
ol2{et SWG2| 47|azE 37 (1) tidet SAKISY X1, sS8 +AH 512
water platiorm0i] 27! - MASHH $XFO| HYE - Bi2| - £42 S|xoZ EXE 4 U= 5

e 227 lent Q) st 2 - £4 - 28 S0l thet

>

A2+ BLEE, X ol 2
2| Y QARAH X|§0| 7ksSHICT-7 |8t HIOo|H SEie|7 |2 28 4 JCHIE 2 &xX),
ZlZ S0 IR0 7HY - B8 F21 AntE QlE| J2|=o| sV sR2= (1) Aisd ZHE
olzmaHAdvanced Metering Infrastructure, AMI), (2) ADIE 112|EE 0|25 S—AIZ0|4X|
ZIM3L (3) oA H fEE2| MM HEYIE St oA YEO| XXHEYT 75, 12|

(4) =7t Hele] E2X AH +XH 22| AIA”| T - MES o2 S 4= A2H, MET|

I-_I

& YEEMTIE O2|1 SERFEE| 7|20] P22 st SEle] 828 7Ia(E2R=E
79t =X 2 8a22] S)0|
O|AS, 2011; F=XIE, 2011; Boyle et al, 2013; Joo et al. 2014; March et al,, 2017).

o

X 7t - HMEE[1 JCHHackney, 2010; Ponesse, 2010;

Xlsd 4 Ql=et & a(waterworks) HAARIA| A (automatic meter reading, AMR)

HIZol MUS RE5i0|, 84Flmeto] RHE| RBNS EUIHOR SN 4 Ut
200251 OIS 2 o] A= RZZTAIAHO| NSAlRt U XIRHIE FHOR ==

OM, e C|X|E SEAZF [(smart water meten)7} ZHEL - THZFE|0] SiElY| MRE|UOLL T

RIZ S2ARE710] ZRLHEAIA] SUEI0| | 42 AHOIC Eot 212 7HED

4, —

L= OfIE EHX|, ME=AQ] M| - = - 7HA - 2 H|O[EIE SAlol| EZX ez SE

oY
o

2t = U= HAGEAIAH| =2]0| 25| OIFX= FA0|Ct,



71518} S ATKE AJE| L ATHE IE| 12IC 75 S8 2 AR

= DoM= JUEE - 2ARE E+EEIE ?lal 275 TXIE +=A—R7| A 4=

oo o
HALEAAHS| 2| oIE HE Al S& ZAL- SAGIAICE Lot O2feh ARIE Saf &

HMHMAMCE E8 7158t CIXIE =AY | SAIY FAARINAR S517 [&(integrated
technology)zt E&35} |&(standard technology)S MESIH 4XMAH MEZA0|H S8 M
SEEAQ! TN ME 7tseh M2 ol 7 [=staXt Sict,

| Bk
& -

(@2 ®

(b) D22 T32|= AJAL (58t MICH O =A] & R)

“Megaogrid” (RZFHRD) oo

“Macrogrid” (XIZEH) @
)

“Microgrid”
(A7)
k=
Sa — | “Microgrid" “Macrogrid” (X|SiEk
R}
“Microgrid” Microgrid
(a7F=2)
al | “Microgrid’

“Macrogrid” (XIZEH)
“Microgrid”
“Microgrid”

(a7=)
~
2 “Microgrid”
3
Microgrid

(c) M7t 22|= AJAE Chat (52F MiCH O oii7H AE| & 271

(O 1) A 7=0] [E ADE 9JE J2|=9| Ho|
A= BHRAM ST, 2010



50

Rita) SR12

Water flow — *

“Micro—grid” :
o Data flow ... >
(or Meso—grid) o :

>
"~ XISE water
¢ loop 24 %

=8 3|

« $XHlo| QFMMnt HHEO|
Z|M3IE 2I8H water loop AX|
« SXFIEE 2 HIo]E] ek

“Micro—grid”
(or Meso—grid)

_ HE3R
et ettt et et e et et e ea et et e e et aaaaaraas - X2 AnLE Hlo|Efe| |&sE
“Macrogrid” (SR el) S8 XS X1 22| ALY

StollR2|E

IR ZESHYE, 2011

eutdo =z ‘Xss AZ! QlZeHadvanced metering infrastructure, AMIY'S] Hol= AOLE 0|
El(smart meter)2 &&310{ 7|, 7tA, HHE 3l = SO| AH|EF 2 O|E] 7(7]9] Al 2
tE

=l GlojEle] £ - 74 - A0 BEEl= Tl A

SAULAL 1 Qlz=at Hioly SEE| AlAH S2 Sk A2 FOIEICHFTE, 2011;
—

2012a; 2012b). ESt XIS AR QlZal= XSSt ARf7| IE = AR (Automated

=X
-

& 7|1ZKSmart Metering) S22 MIE3} & 4 UCHEFEASIESIZ], 2009; FEIA, 2011;

kA
0||'

Meter Reading, AMR), XIS} A[2F7| 22|(Automated Meter Management, AMM)

2012a; 2012b; 2014

)
ot MMUIESSS 28

21851 AARIOR XIRlo| 42 - BFS Ywsio= Bafsiof oluix|
of xjI0| T W BES Srfat & 4 U= A5 HA Qlmato] IHS ofuiximer, B



7|2HE} S ADLE AlE| L A0IE B J2|= 715 S8 X AME

time) ARZ AIZIOf AH| ZA0 ME OlUX] X X120 @F HUS RS 4 UM, HAZ

HOlElOl Tl YUSBACR 23S A U A& 501, HE 23 Tt |

0
M
o
o
[
==
v}
o
7
0
S
)
Q
(@]
@©
<
N
Q
=}

A AEESHA| T o= U=

MLEE K58 47l Qlmafe| IMe adiMoz CX|E L2 (smart water meter),

AMRE 2 2= 5)E Sall ZEE HI0/HE V|2 &l = BRI (meter
interface unit, MIU), ZX!IEtat7|0] H|0|EE M4dH= & - BAM EAIA(communication

3
5
3
r
(S
rn
i)
=)
_l'ﬂ
i
o
Il
41
1%
N
40
u
Rl
>
%,E
El
Ofm
o
P
T
fu
A
P
ol
= (O
~\>1
rr
I 4
id]
N
g
&

concentration unit, DCU), MEX{2| &x| & ZEI= H0|EE £E6kn 22|sh=e ESAH
(integrated server)2 TAEICt YEHOZ HO|EHE 27| L SEMHE T&shE AR

FAULAFHM SAL A HERF, e, Al0IE TV Y &), B2 FULARF, Binary

CDMA, Zigoee, bluetooth 5), 72| FAEAICDMA, SMS paging network, $I8EA1 S)o=2
217} sk & QICHSIEAGIEESS], 2009),

2. C|X ™ £ 7[2F7 |(smart water meter)2| 7He S5F

29| 24, 24 & M+ S= CIXIE S=A—Z7171 IR

I
0
o
>
$0
rr
inl
02
rot

1 oL, tEEe| CXIE +EAH— = | EEE AeH HH=ZA

d
o
0

>
lo
oY

o2
(=)

. Z|20ll= H&(solid—state or static)

il
ok
0
Q'E
El
30
ful
Bi

(volumetric)} =& Ainferential) EfALS ==

I-H
0x
rx
=
m
kl
20
[9)
2
2
ru

EL U 0I83 CIXIZ 2= | A7l TApAloR &t

Iz AX| @201 7 |AH 22| miMo| glen=z 87

LS

Ol
n
9
o
]
N
e
0%
Q'E
rr
Mo
i 7
I
$
o
i3
T
El
30

o I
=7 S QT M| SN 4 9

H
oo
il

i
=]
ool
10
[
Ot
e
2
H
o
ol
d
or
_O'E
-
To



= ZE0| QCHFERIA, 2011; 2012a; 2012b; 2014),

CHEZECQI 22|9| C|X|E £ AIZE| MZEYXI2! Neptune, Badger, ttron, Sensus, Aclara,
Arad, Datamatic 52 0|2 L= FEUXMSEA HABEAAH E8El= T, 7tA, o
O CIX[E AZ7IZ o|0] Akt o, SO[E2F OfL|2t OtAOF R REOIMT= HZAATIA|
AR AES &6t QUCL CHREL| MAX = HAARE CXE = A7 SHE
HIO[EE &E310] 2AIZE AHZ AE & HIZ 10X|, EHe, 8K a2 ZLEHE, {20

= o
59| 7|50| £t SEEE|A ARt HASI 2F6t UCHFRIF, 2011; 2012a; 2012b;

3. H|O|E| H&HtAlo| J S S!
1) SAUIE2|F(Communication Network)
CXE 2427, dMRE, +E 2 )8 Sl A& Hlo|IHE 272 sS4

= &,
(neighborhood area network, NAN)S 51 =%
o]

V|12 L = 2 EXMAHwide area network,
WAN)E S5l AEIMHE 2FoID U= A AIMEEE MSECEH 22/9| 0B TEEMA

2 =A| 72, ARIel UE, MTF o 3 SAiyo] Mx|

28U} tHREEL| CIXIE +EAR7 | MEZXMS2 A—7 |2 22717t S5s6ks TS WE

(ClojEf)S T&E ARTTIt 272 SUYS SIstH HilSIFeH, Xd| AR S X2
EES MEsIH] 2if]e FukRF) SA 7182 ARZsi Tt =0| X[H9] ticke2| CIX|E

SR |= 0j=2 HUEMIRS|(FCC: Federal Communications Commission)2 £E 4

Ao {7} 2R 242 902MHZOIA 928MHz A0 FII4CHOIN YT oM, U
= o712 450MHZOllA] 470MHz AfO|Q] FIpCHOIA 2B UCE FO|X|Hat FAGH
REOIME AZE AARI0| 2 AZEo=Z &7t K| 42 433MHzO0l|A] 868MHz FIt==CHO||
M 2EE1 oLt =2 = AZESE 57t B2 EE Fls 18AMHZE &35t Tt

(Pike Research, 2010; IBM, 2010).

72| SAZof| HEE S IS LT A, MME Solf AEE HoEE

o
7|2 TS Al 2E3h= I0JE] TS WS 20fSiH, ==(2HES| AlRE7| H dA)Szt olo]
= o

[=]
AZE SAY 52 Zefet HIESQ| HiE0|Lt 80| AEKstar), Hi+imesh), HA(bus), LT



7|22} TS ADFE AE| L A0LE RJE J2|E 75 S8 AN

(ree) S| HEHZ SHYO| FH=0] AL, AELR} MY SAY TEIENV IR 2| 22
= A2 AT 3 FX). Hie UEXFOAM=, - 20| HI0|EE TS - 4 -
T 4 Aen 2V |2 SO0PR= CIE! CFS Z2(gateway)E XILIAL 04, HIOJE FE2
of X[Hol|lM B2 Xz 0|SsiH ol 2| 22 F=E Sol T8El= 897t =5 AL 02
o Cll0|E| &2 RAY2 of HHO| £+87|2 TE0| =fX| i dR0=HE Z=E Sl
SoiH AP iET7t 7St FHO| Qs B, TS Sl =8 H25H| 26l tie Z2E2
= EQ= S0 HiE{2| +~H0| HRE 4= Tk
AEH HEERROME, #2712 28 2ES| AZI(I7F LU=z S4I5HH, 87|71 <F
20,000~30,0007f Ato| T AZT IS T=E 4 QAT AE HIERITE= WA AT | 2=Tt
=2 e =AolM RE5HH, Eett U0y HES fisiii= AZ7 12| 2, & =0, 0]
EQo] S5 12fshM ZHsHot Sit, Tl H=(gateway)S Sall HI0|E{7F TEEl= BHH, i

o| 227t @TEIDR £7| £XHHIR0| £ 4 UOLt HlmA YAl SAMAOR HT

LLO1L—

0

=1 RICHPke Research, 2010; IBM, 2010).

2217101 FHEHE HOlES Clest oy SAI

I'

ds Sall o AHEF2| Hlo[E SeiE

MEZ 0|SsiH, S0/0iM= Yet™o=z QN 7|8 HEJIE &E3iH, LT Z710l|M

r

= AP MIZESHE SOHEEE AIAE] ZHEQT, Wi UIERT 2 MIMS M (power line
communication, PLC) HIEQITE EL6IiC} ANIZ BadgerAh= Landis & Gyr 2! Aclara2t &jef

S W MM AABY £ AR 752 FTIBIFCHPke Research, 2010; IBM, 2010),

Path 1 o getewary- 6 hops

Path 1 o gatewary - € hops

® — Palh ) gitiiey - 8 hope
— Pa e gy - 1 gy

(a) Mesh Network Diagram (Source: Datamatic)



54

(b) Star Network Diagram (Source: Badger Meter)
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% of Data Collected by Repeater Ko Time

(c) Oracle City View (d) Oracle Analytics & Insights
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O|MIHX|(Particulate Matter)2t OFRIMTIA, RIAAMSIE ) @F AMSIEIL S HSlSH=



7 12E =22 th7| & F7I2F motl= gd 10um Ofste| Xty 22E 2loleitt. 2ot 7

)
re
B
1R
>

Moz HX| 2712, ZH0| S A 10un 2Lt 22 UXIE PV E FLESE
77 2RE 24 S 2 25um 20t 22 2UXE= PMes= BESICL
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22 2 oI5 DIMBIXIe) B2 Q=T F7IE0] mat 0I2 MZsty| it KIxel s
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mal

OlLt QM| 60| HUHOZ =2 PMes| HET SE= 155 28ug/m0llAf 17 30ug/

MmO 2 FIISIACHE S|, 2016). et MIAIE A7 IFYWHO) 7 [ZEnt 2 U 7 1BtV IES 25

SI0 ACH, OIMHX| FolR(HE) LHSIeTt 16 725|0lA 173 9238|= HA| B7t
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2

SIRACE Olol R = 22E7K| & 722 HE FAGIH I O|MIHX| HHESZE 30% =t T=
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(#1) =g S O|MHX| JERF S

oIM 47 49 49 53 49 4
50ug/m* 20ug/m’ 26 a4

PMyo (100) (50) N2 41 45 45 48
7 49 54 54 53 53 51
PMas 25ug/m* 10ug/m? o ~ ~ ~ 29 - e
eS| (25) (25) M2 - - - 23 26 25
XD #) - - - %6 28 2
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Ot &b =2 +&EE FABH QAT
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Search:

Urban Cluster Country z%g&')'""“" Population {,:fgg;)' Globalranking * Domestic ranking
Seoul South Korea 130224 21254000 27612518 1 1
Guangzhou China 61410 44309000 2720+462 2 1
New York UsA 171455 13648000 23351754 3 1
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Los Angeles UsA 146132 13482000 19642437 5 2
Shanghai China 7619 23804000 18102446 6 2
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