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A= Woficks AH-ABE 84 719to g Y
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A& Halpern et al.(2012), p.620; °]&% 9J(2016a), p.58, p.65, p.67, p.76& 7502 XA} ZHA.
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3. XIGIKHE XI&7Hs4 X4 7} AP

7t A% 9 B B AA

AARE A &7HsA A0 HF HALINCDE HFAFAAS(OHL: Ocean Health
Index)V) @ {47734 A4(LHL: Land Health Index)22] 7} HAS 2 &5lo] Zwd
AE(NCIE 719E= 03} 100 Afel9] 42 AFE & JY=E AGsIHrhA] 2-1 Z=).
ol E3x 71X ()= B7F HH0| wt AolotA AT 4= Qlon, & dAtellAE 571

SAE A8

v
M aNCr X
NCI= %: % (@ NCL + 0, NCL + ..+ agNCEy)

(4] 2-1; Halpern et al., 2012, p.621 ¥%)

AR A47Hs A50] B HHNCDE B9 Bt 24, QJeiat 5ol

2
7|eksle] Heald 4 Qe AASATHIY 2-6 AR).

1) ARG NP 5 B7F AAR, Halpern et al.(2012)& AF7F 274338 ik B9l A=
3 AuAE Tt A BRZ O AF 35, @ FA o1de 713, O AAWAE, @ BA A,
® At HS, ® A L A, @ TF 9 o7k ® FAA, @ $4 s} © FECAES A6l ES-
9], 2016a, p.59). AFARAGNGTE B I3T A, Zx Aol IS v Aoz ofifsh= Yt
3|28 HHo| 7)§lsla] AZHHe|ES 9], 2016a, p.59). B 71E4 ] o] g3t A Z4x|o]
o, A= F30 gigh 2 53 59t9] Wit #ishgo|tie]d$- @, 2016a, p.59). YL AL 9f5HA]
= A T2 AR gao)r SEHL AFHS TAFTIAY AASI] d AHE 7hAske e 52 AlEE
SARE, A4 S)oltHoldS 9, 20163, p.59). HF AsE 107 FHE M40 HFo=z Y=Lt

2) SN SE S AETSY 9 AEAAHEIA &7 TR, Natori et al. (20142 9579 A|&471s5t
Y5 S FHE TT B Y3 oHARE7IsTD AHE Aosto] S4BT E e A
29] - AA GrE 85 YrHeldS 9, 2016a, p.67). SAARAEAGE O SAHTAHA),
@ LAAFTAHD), @ WE ALRHFAHD), @ ST L 2EAHLY), © EY QPISHREAHD),
® W1 AFEANEA), @ B ool @B EStAuN), ® F2(AFTY] EStAuA), © FETIF
ARAAMBA) ZRE FHEH|AL 9], 2016a, p.68). AEHAAMBIA @3 F= o]AFAQl A&7Ms3h
AEN(1007) tiE] AejAIAE|2S] o]8 A3S BWrlete] A=, vj] £ Ao I BT A AEHE
NAEEE) T2 ASIAIZI=EE) 20 7]dkete] AAHETHE]dS- |, 20163, p.68). HF A= 97A
S Heo] gyoz HHYEAHo]dS- 2, 2016a, p.68).
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Sl _
\.__‘ ; oog - £2 5UZHEZ WIS
projection l’ -
VoY - =2 ZA-HZ{5] el

ol oo X 2

THHAIZI= AZER-ALS| B &

A& Natori et al.(2014), p.2& 7|¥rog Az} 4.
(J3 2-6) XIARIE XI&TIsA X4 DI JA

“~ 0= collapse

AR A&7 A% BE W4t A B9 SR W o 75 vl H4
()2 TASATHA 2-2 BE). A 5% A2l ol Ae(1008, X, The]
AL 0§ ARHX)OE HPHU(Y 2-3 F2), vl £ Bl O BA FF
()% @ BA FE1E AHEEE, 1) T A7, p) 2900 71¥5te] 434
5 =S BE Wt AAS SHSAHCIRS, 2016a, p.77: A 2-4 F). ol pg}
i 0914 1, T 1014 1 Aloje} o BaE 4 s Agsist. 4% 943
52 219) 715A(B, 1-6)= NFAPHASY KA 150067, 0398
gatait.

Nop = 2t (4] 2-2; Halpern et al., 2012, p.621; Natori et al., 2014, p.2)

X.
T, = XZ (4] 2-3; Halpern et al., 2012, p.621)
i, R

w,p =1+ BT+ (1= B)(r; —p)la;
(4] 2-4; Halpern et al., 2012, p.621: Natori et al., 2014, p.2)
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AIAAZRIEA]S(Global Food Security Index)= A% £568, 4F #H6H, 4
54 9 ¢ 97 Az, 20169 B7F A k=2 2891/11391(73.37%/100%8) =

A1%F QR = 973t Ho|tHEconomist Intelligence Unit, 2016, p.9). 134 A]5F A

A AlEA
e HsHD), 91 AFEY T AT 4], 714delH1s) o8 ARRIEE Tke
2 Aok Zo|th(3 3-2 #2). IHEE AR gito] AA|-ALD]- 244 ot E gHd
T U AR A&7k B2 Aol 71kt w7 B /s

2 TREH3, A Pk, A 250 4UH g, 7S D, AN 2

2 CHo 2015 | 201 2017 | 2021 | 202 =
g i 6|2 0 026 16/15 | 17/16 | 26/16

BRIT | | 257 252 247 226 203 2.0 | -2.1 -2.2
65A1 o4
B7HRIFH|
BAl&E % 106.7 | 105.4 | 105.3 | 102.9 | 100.1 |-1.2%p | -0.1%p | -0.5%p
201692 A,

A7 EE=2AA ALY RERF(2017.1.17).

% | 384 | 393 | 402 | 44.1 | 493 | 0.9%p | 0.9%p | 1.0%p

7] 4 Z7Vslch AAske] 20409 2k 983%F 1,000%0] o]& Ao 9=l A|QFtH 21
A4 FAsto] 20409 9F 8127t 8,000l HEE ACE JAEH K52 FAATYE BeAlR,
2017.1.17, p.9). B4 A% AV 29] AL 204097 H&A 9] 115 AL(654 oA Ble-L 21.4%&
Aol A 38.0%= A5 Aold, QAFEu|e} AJu] Exfgo] HSHE Ao A= U2 4A A+
A BRexE, 2017.1.17, p.9).

14) A4ujt]o] HlgoE|E ggalo] A1ZEAH]| EREE B4 A}, A7/ 23] gigh Talo] 71 =&
Aog BRI sE24AATY BEextg, 2017.1.17, p.11).

15) {AZA 72 8o QI A] 39l & AFEL 205097H4] 55%% WojA| 1, B9} Fo| AFES
20509717] 7120] 3T Z715Ithd 2z 8%<t 6%t & HolAtky &5tk et A AT1Y mes}
7, 2017.1.17, p.13). 713 W32 2= Wgh Asns)] 71 oA d4 Ble 9 A= F71, 124
HalE 271 5 Ot IS 1S Ao qiEGRHEsEAAATYE ReAg, 2017.1.17, p.14)
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9 AHO8.628), AW53.678), A(53.38%) Ao] 91 AAsgon, kA
2 S8 A47k5A ZH0) 49 WH(76.49%), FH(59.114), B4 (656.64%) A\o]
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o | e SE % o | U S8 3

AL AL = AL AL =
e s Ok =l Z= FSis FSEs ok 2l Z=

AL | 0.62 | 0.32 | 48.71 | 35.68 | 42.19 | 7Y | 0.43 | 0.65 | 22.01 | 51.22 | 36.62

A4k 057 | 022 12559 - 2559 | ¥& | 051 | 0.63 |49.88 | 37.35 | 43.61
s

ot | 0.42 | 0.41 | 32.21 | 15.85 | 24.03 0.47 | 0.66 |79.11 | 39.11 | 59.11

F | 0.65 | 035 |22.29 |29.38 | 25.84 | # 0.49 | 0.74 | 64.61 | 40.55 | 52.58

l
P3| 0.65 | 036 |29.12| 039 |14.76 | A | 0.45 | 0.69 | 54.36 | 98.62 | 76.49

d | 0.45 | 0.27 | 2243 | 3.46 | 12.95| 4 0.42 | 0.66 | 63.55 | 35.35 | 49.45

i
€4 | 050 | 0.29 | 12.79 | 47.94 | 30.36 | % | 047 | 0.71 | 59.61 | 53.67 | 56.64

AlE | 047 | 036 | 1931|1654 |17.92 | A 0.41 | 0.60 | 37.44 | 53.38 | 45.41

_%_
371 | 056 | 0.53 | 41.63 | 36.35 | 38.99 | B+t | 0.50 | 0.50 | 40.27 | 37.18 | 38.39

F QY TS AR ARE A9 ASE (38 1) I
Az A% A,
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SEughs AU A7E fESh AHFo] 2 Skt 392 78 Ao R skl
o] A oA Y L7} #1160 ZAHY o A] AH] F7F A= ASFEAA|TE, 4
A FEO gE AHlE A& SR Stk 20179 AUAFRATAI#(Energy
Architecture Performance Index) B7} 23, =2 4391/12791(0.667/1.008)=
YA A 9 P FE(199) AAVSE 9 Fa(439)olA= 4] =915 ZHAlst
Ao, T A& FEolAE 96915 7155t World Energy Forum, 2017, p.9).
Aol R 9] A A2 A v, B A4 AMIS) =0 BILE) HrlE S
AETGE A4, 71588 5 &4 FAR8o] AgtEal

AH-oflu219] bPA, BAIY, A8d({-89) A S8 AT & Qe AR

& BE7 2R3, ol & dFoMe AR SEAHIA AU A] AT 7152

T

oX

oz
o
J% 7
|o
U
sl
=]

2 98] A4 e AR AgEE AUUA BE D AR5 4
HH20159 71B)E 21,6880 BAEUT AASEAT AU PP W
16.66%, TUA(RARZG oA Bk W4t 267180, A47Hsa AR
S A ouiA] B2, oA MekA vl%, ICT §3, LA 4% 5 18
7%, S99 AL ook 43} ) W LRA ol 84 B A, v A% BE 44,

AR ALE ol§ St 5)S S AR Pelt Wasic

2) XY gt

A A8 B3 ol wislel T8 4+ ol A8 ApEsle Al-oluA BelE 919)

16) SEFuehs AR S A 24 6t AZGE AHlE AlA 5~79 209, A&44Q0 8 Z71=
FE FUAEREE 80.7%(20008 715014 91.8%(2013E 7182 ASIE JrHAIASAAIYE, 2014,
p.4, p.7). U= FF oA £HFH20144 712)2 29 1,400%F TOEZE, 19814(3,900%t TOE)
oju] 5,581 Z7FSFATHCIFA, 2016, p.26). SEuehs A5 AA(FHE, £8 5)S AQsiis iE
o] 9&st on, 49 &L 2014E 7]E 95.2%°|tHelE 4], 2016, p.26).
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g AR A,
(2% 3-3) XA KA7I5A X4 2B Tk Z3H K- 0UX|

gl 2] A9 79(75.308), 2(60.39%), 471(36.208) X|<o], ofix] 2ol
© BAKO6.44%), AR(68.99%), HH66.844) A|o] HOIALS AAIskom, AUz
oA S FE A47HsA SRO) A9 HAH49.78%), HRH(43.714), BE41.977)
A lo] A9AL AT ARH T A4 oA 59 el AR H-geo] RIS,
A-oUA] AL B R Tolo] BEEo] 9lo] Y XA Agfsta Bx H47h

Ak vl S AGS R o AL oIUR|Y A4 Fse B4 U E8H o] Hao]
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 3-4) XX X475 K4 SE B B XYL
otz =} =H =+ otz = =8 H

5 JE; iﬂt X | o] | EE 5 JE'}': iﬂﬂ; A3 01!—1IIT e
A& | 0.74 | 0.60 | 0.29 | 36.60 | 18.45 | 24 | 0.48 | 0.59 | 75.30| 7.98| 41.64
A | 0.67 | 0.38 | 3.11 | 96.44 | 49.78 | 5 | 0.50 | 0.60 | 60.39| 2.80| 31.60
o+ | 0.63 | 045 | 0.03 | 13.37 | 6.70 | &9 | 0.55 | 0.52 | 20.62| 14.81| 17.72
A | 0.70 | 0.51 | 0.65 | 40.17 | 20.41 | A& | 0.53 | 0.57 9.42| 5.63| 7.52
B3 | 062 | 035 | 0.03 | 875 | 439 | Ad | 041 | 0.54 | 20.58| 66.84| 43.71
oA | 0.64 | 0.41 | 3.29 | 7.92 | 5.61 | A& | 0.51 | 0.57 | 14.95| 68.99| 41.97
24 | 0.63 | 045 | 6.73 | 54.00 | 30.36 | A | 048 | 0.56 | 13.14] 6.21| 9.68
AlE | 051 | 053 | 527 | 0.00 | 2.63 | AF | 049 | 0.66 | 13.21| 13.98| 13.59
7] | 0.68 | 0.53 |36.20 | 9.53 |22.86| B | 0.58 | 0.52 | 16.66| 26.71| 21.68

F QY TS AR AEE A9 AL (95 D) B
Rz AR A,

2 AEA 2A9 715 G5l gt " 847, AR BELS B2 A A8
B35} 9] $8 3ke IR, 2016, p.7). LU SuUs BRE Iulolx}
B AEFA FFh7oth AW A5FS 1,245mmE AlA Bk 1.48) =9 714,
AY, TA-AIS SO 117 REFL 2 502m(NIAl B2l 1/8 £5), AZZH o= o

gk RS 1,512m) BISICHEEE, 2015, p.51). 20204 -Eluet 85 =83
23569 E, 85 3FH2 3529 ECR(FELFY, 2016, pp.50-51), =F 379
EQMgAS oS Ak Adolrt. Leluehs 4 ook Hokelt. ERH 7L
715 B A A 5EF 371 9RO R719EE 3L £Ee9 A,
715 HstE B e Aol ojgt Aok X #0] Qo] L= T £ FH| S Yt

17) Aol gj&Esto] £ FFohs B¢ FHYS AgolA F71408 & 353 EAV Yotk 4718
A48 HTom and Robert, 1997, p.3; 4%, 2011, p.1; E&HE, 2014, p.53).
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(@75, 2016, p.8). W24 59 02 40] ANHL gok, M FEk
Fob| 3 YEHFELER, 2016, p.16)

S99 AN S GRT S Ak AR A% Wt L ot Avel T
Hel7h washt, olo] £ Aol Aol FREAAIA 4 Ag 21 2

75 thos S AR A4/ ks S BT 300 SR ARG B A
FAHES 52 olf 7Rt OGHA gL A A5 BRHOE, B H4(Q015
9 7120 57.0390.2 B FHCFSF S HIRAT 54 0] s
A 43739, AGD) B4k 7033902, 45 Belg nr} Polet Aknst 2o
oV BEHE A8 W, 4% L SAEAS BAT B welt Basi,

2) XY Gt

& 3-5), 5 3)F 2ot

& SHY AS AF94.227), FAH63.123), AH(57.927) AFol, F ¥ B¢
AIF(97.467), th7A(85.037), U(84.217) A Fo] L dS Aot It A& F
Aot A&7 S 5 AIF95.847), H(66.937), AH(65.00%) AHe] 4
= ZAA[EIH. SEluet A AZIER "WAPE EA6Y, - (99 BES
- 7371UR) 5 AGE "A= SASERL), o Hart Wob & 75 A Aol &2
AN, T5 A9 P4 = T8 A8 7 BR(AST H=9 A g, 7] g
FAE] Bed] 28, ICT 7Iee B8% 8] 19}, Ak 5% ¥ 5)E kst
of gttt WA QIRAN] IR oR o QY It A 3 gl FAT Qe AA,
A AR 7R = SEE A8 o TR(@F72AE 2, LAl 95 s,

18) Welet 9 7% FEA0] o 4TS 1400mm oAl W FARE, FHE U A% e el
~1,200mmZ 7Z5Fo] AtHFELSYE, 2016, p.13).
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FAFSTFHEA Y ok, FAESAY F|, Sol8FEE A, FELAGEAA

e

e A 2,

(a8 3-4) XAXE XE7tsy Xl S5 ok Rst 2

(B 3-5) XIXE X&7tsy K SH M MRS 2
P Bl ) NS P B e N

BT BT o | " | HE =T | BT o | " | o
AME | 083 | 0.74 | 33.42|63.55|4848 | 7Y | 0.69 | 0.53 | 38.45| 84.21| 61.33
BAF 1 0.70 | 0.73 | 63.12|49.88 | 56.50 | & | 0.77 | 0.59 | 33.38| 82.98| 58.18
o | 0.79 | 0.71 | 33.63 | 56.37 | 45.00 | & | 0.75 | 0.51 | 33.54| 62.28| 47.91
old | 0.80 | 0.52 | 26.60 | 47.95 | 37.28 | AE | 0.71 | 0.92 | 41.41| 67.01| 54.21
B3 | 078 | 0.63 | 4553 |63.12 | 5433 | A | 0.58 | 0.61 | 57.92| 72.08| 65.00
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(& 3-5)9| A%

otzq [HE = OoT (o] =" CHE =1 OT
- A A
= | B of =l EES Hs | M of x| EES

oA | 0.79 | 0.64 |34.74|85.03|59.88 | A& | 0.77 | 0.61 | 35.12| 76.17| 55.65
24 | 0.79 | 0.56 | 45.10 | 82.51 | 63.81 | A | 0.66 | 0.51 | 57.39| 76.47| 66.93
AE | 0.65 | 0.78 | 35.88 | 73.40 | 54.64 | AIF | 0.64 | 0.49 | 94.22| 97.46| 95.84
771 | 0.83 | 0.62 |33.92|55.17 | 4455 | B« | 0.74 | 0.63 | 43.73| 70.33| 57.03

g AR AEE AY deE (2 3) BR
As AR 24,

QI W A O R YA ARG, AAsAL 5, &7, SIS AN, Al HiEE
5Ol FEoHAA AR A g5t M9E 27T 7| @EH ] viEE T gloH, ti7]
eFo= ISt A AlA AA| 1ol = A oF 5,620% Yol o]ErtHWorld Bank, HM
U: 2017.8.2). 20149 71 S2Ute] A, WL BEE T FASED JASE A,
o, 1A 52 7S SO nAIHA|, AaiisHE, 0&2 2ok Eokyltt
(B35, 2015a, p.23). 20259 H712FEZ HiEFS PM1od] 45 20129 HhH] 3.5%,
PM259) 3% 5.3%, NO 3% 9.2%, VOCso| 49 18.1% &7t Ado|chE4+
2015a, p.35). ALFRITY] F7HE FAG] S7Fe ZlolH, NT, BT, Al&A 7l& dE=
ATt 2 F9o] BAEN, YeEdo] A =4 2 foiEd Sl whE ysivt e
S-27F QItHEHEE, 2015a, pp.28-30). AF LFO02 7] T 247kA F&7t S7leHd

A A 10049(1912~20109)7F 8uet 3432 17% 371 F5des 18% H4st
AhEFHE, 20154, p26) o FAq R, 21417 T g 7122 1981~20109
tjH] 5.7C A5, A8t FTH 17.6% 571 AgolthEE R, 2015a, p.27). AUA

aH] g R e 2AVEA HiETFo] S7IHEALY) 7SRl S
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)9 Ashs 8, BAI-AR-2 w5 vlg JA] S71E Aot

71715739 224 S5/ St ArdRkE 3 W7 H 87 Aol
7[Rkt et Easity. ol & dollde AdAE 2EANAR] b7] | 7% 2
7I'e2 HeE I AR A&7 4 BRI 40 =3 At o772
AL 2T A7 3 @A HE THRHAl de A AJES] b1
FAEoR, B3 420154 719)= 68.68- 02 B7IE[GIL). 7 I(H71 ¥ %) Aee
53.93%, 71%C12, 3R dae 822580, ARV HiEde], AEAt o8 A, A
L9 B, FfEd BEE Aot @471ES B40ke T WVIR HEE Ei Alste
of jitt. 53] -2luEe] "7l Eg71Ee AAIEA7IFU A =R oSt = (83,
2015a, pp.23-24), d712 &%, =A717 2 A=< ti7]d 7iel=2tel 52 &5t
A71ES AL, 8718 AR AEE dEetstoior sttt Eet tiV|ed=d

5 2AVEA SHBEAIAE F5oto] A2 Al v AT 2Aad g4 viAlE

N

i)
N
lo

¢

Ao o ¥sto] Hf-gd 4= e A E ApEstE df7]-7|% #ej7F estuE At
th7]-71%2] A9 B7EE 8Yskaith 201549 71 #At 7] 7159 A9E Fa= (L
g 3-5), <& 3-6), (75 He £k

7] S99 A9 AF65.707), AHH59.3474), F558.19%8) A Fo], 7|F & 74
- AH(94.227), A'H92.947), F4H92.917) A Fo] AHE= AA5k Tt ti71et 7
TE U A&7 Y A9 AH76.147), AH(75.857), BH(75.60%) A
S ARSI YAl S49 H7] HEE FAAY] BE IR AIE ==
Y, 53 929 4 TA= 487 Balloon Effect) @ t7|8L A %8 Ao g oAt

SHHEE R, 2015a, p.41), 447t obd A9 71E9] 24 off w4 -B7 AAE

19) AAVIT ofldA] 4H] F712 2A7FA HlEFE 1139 69 7,9808F EollA4 259 89 9708t £, 304
89 5005t Eog FUlohs & 2A7RA HIEHE 1.32% S7Fd Agolth@4 R, 2015a, p.39).
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T&3h7, W7 AT Esto], o] 7158 AL 9% Ao Aele] A gae
5 AAE A7 SRS 97 welo] EHSEolok .

S

A A% A4,
(O3 3-b) XNARE X|&7tsd K= S8 HY

E 3-6) A= XH7tsd

kBt o)1

o | e SH o | e 20 M
A | | s _ A | m | xya _——

T | BT Wl | 2B | EE =T | BT W | s | EE
AL | 0.67 | 0.56 | 44.15|70.61|57.38 | <4 | 0.24 | 0.60 | 56.06| 79.92| 67.99
A | 043 | 039 |51.50 | 9291|7221 | &5 | 0.28 | 0.48 | 53.35| 78.34| 65.84
9 | 035 | 0.42 | 54.16 | 80.55 | 67.36 | &9 | 0.42 | 0.66 | 57.35| 79.49| 68.42
914 | 0.55 | 0.62 | 44.80|73.90 |59.35| AL | 0.28 | 0.52 | 57.23| 82.64| 69.94
B3 | 039 | 0.46 | 58.19 | 85.40 | 71.79 | A | 0.41 | 0.37 | 59.34| 92.94| 76.14
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(& 3-6)2| A%

B ~MA 21T ~HA
X[ & | hig S5 =T X[ &y | S S8 =T
| -
B | 8 gy | 713 | 2z = | B | g | 713 | 2z

™ | 0.34 | 045 | 55.67 | 74.82 | 65.24 | 7 0.34 | 0.50 | 55.29| 83.46| 69.37
24k | 0.51 | 0.65 | 49.46 | 89.65 | 69.55 | A" | 0.28 | 0.62 | 56.97 | 94.22| 75.60
AlE | 032 | 0.35 - | 73.84 | 73.84 0.38 | 0.50 | 65.70| 86.00| 75.85
771 | 0.35 | 0.46 | 43.71 | 79.55 | 61.63 0.38 | 0.51 | 53.93| 82.25| 68.68

F U AN AXE A9 A8k (58 4 B
TR )

A

=2,

o,
B | N

5=
&
T
ol
S

J=Tr

et FEol 8T} &St RASE AEH AL fliEA, AErtddo] daskal
20164 ¥73/d7A5EPL: Environmental Performance Index) 7} 23}, $-guzh=
801/18091(70.618) A 21, AEThd/d T2 12691/18091(69.345/100:)= 247}
AZSFRICHEPL HAY: 2017.8.9). A&E= N FEx} 12 4RI, 94, o9 B
420 I 9 B e A3 20 EigE MY-57E AegeEy A ) '

57129 715HeRS) sor AU dae Adokd Agolr.20

20) BETIA A £ 70%E 597 d3E Aoz FAEKSecretariat of the Convention on
Biological Diversity, 2014, p.10; 3%, 2015b, p.14).

21) 99 A AL 053 6027004 119 64340 R SIIBIGTHEARA 35, 2014, p.13).

22) QHAES 119 1,1095004 '143 2,167E°2 S7IeIHcHEE R, 2015b, p.18).

23) AE Z2(HINI, '094), ZFJAZ2AA}, l2A(154) 5 A5 go] Wdsie] JYejAQl 27t
A7& st AThHEAEE, 2015b, p.18).

24) AH] EA(GAR )2 19919 19 2,0008F oA 20109 49 6005+ Hog2 J7IetHtHAIA5Y

F722 7109 71F 9,6005F B)FARA s, 2014, p.15).

25) At 3047 ASA7)7E 6~8Y bR, 19904 o]F et EAF TARSQl AR AE7L
7K58lE| T 9lom, 205097 WHiHS FYE 5 T4 O ZAEE v ofadiHS SiEE Aol
@45, 2015b, p.17).

26) A 4087K1970~2010) A AIAl BEF BEEE 11% F4519.00, AEE0] T2 A7 I50] ge
wjof] u]3) 1,0008] BEA] APE Ao|thEAE 2015b, p.17). 7155} 017t =0 2 2050E7HA]
A AA 4 AEGFHLS oF 10% 74T Ago]t(OECD, 2012, p.1).

%
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oA Wsle] W BEIAS sk AR 47bs S drstel ABUYHS
ZASP] SISAE AR A4 B2k D W7t Astel] )uet welst Wast ol
B AT AR (A2 ABUFHES O R AAAE J47FsHE B}
Stk ovf BEQ] BRG ABTFIL AES, ABAY, AAHY f4-FHE0R, B
E 8420154 7120 5119802 BriHglt FHRATARANYG H18) Wk
42687, AAFEFANBI 153 A ¥R) L 59.70F0I0T. HA ol
2235 TASE YRR 2|do| ALY ARl METIRY BRAL 98 A
W R39S o) 24 Foluh BEA] L 10.3% 4502 OBCD BH16.4%)°
o) F5he SEARA WS, 2014, p13, p23) AETIPH] A S 9 A ol
olFolA|A] Eati k. BBUHFA TR}, BEF HAAH BT 5t 9ER A, &
A-BUEY 58 58 Authery et wasic

[¢)
oZ

2) X9 87t
9 ApEshd ARkE HEE Al SR A=
3ol A Hrke s 20159 7% FRe A A9E dee (ad
3-6), (& 3-7), (7= 63 Zr.

FH ZH B9 55(99.78%), AF98.467%), 74¥(95.08%) A|%o], AH SO 3
- 4€098.95%), &4K85.93%), BTH74.137) A %ol Fde ATt d A
FTU AE7RsAd S B9 7d(97.023), SE(84.05%), AE(70.26%) Aol A
B A3 7 BHA £ AR ARl ok AAA] dhEdpt 214 K19s
loj(e1ZHo] F=AREL, 2014, p.15), T2 B2 A H47HA] Az o=z Axsk9ict.
AL gk gijj 7FsAdo] o 3tog F3h ARIA] B, HeA|Y S F 9919
A, RS 5o #E7 dasIARA TE, 2014, p.29).

27) A 2017 AHES 2.1%, A= 15.9%, AL 20.4% ZASIATHEARA 35, 2014, p.13).
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—gas
—=as

—=x3s

g A% A,

(38 3-6) AMAXE K&E7HsY K= SE Bk SFT 420y

H 3-7) MEARE X&7tsd Ks SE F4 SRS Y20dd

o | g =8 8 TERS =8 B
X% = | d= of = ESES X = | E= of £ EIES
AL | 072 | 059 | 0.00 | 3577 |17.88 | ¥ | 0.38 | 0.82 | 95.08 | 98.95 | 97.02
RA | 0.64 | 0.60 | 0.00 | 60.76 |30.38 | F& | 0.44 | 0.65 | 99.78 | 68.31 | 84.05
g | 0.58 | 0.47 | 47.32 | 74.13|60.72 | %9 | 0.57 | 0.75 | 24.98 | 40.91 | 32.95
1M | 0.74 | 0.66 | 0.04 | 31.75|15.90 | A& | 0.51 | 0.72 | 79.53 | 60.99 | 70.26
5 | 059 | 052 | 0.00 |58.70 | 29.35 | A | 0.47 | 0.81 | 72.58 | 56.64 | 64.61
A | 050 | 0.51 | 10.74 | 73.60 | 42.17 | A% | 0.46 | 0.83 | 56.14 | 69.91 | 63.03
€4t | 0.67 | 049 |35.28 | 85.93 | 60.60 | ¥ | 0.47 | 0.79 | 72.86 | 64.89 | 68.87
A% | 0.46 | 0.31 | 4.80 | 36.56 | 20.68 | AIF | 0.56 | 0.65 | 98.46 | 41.66 | 70.06
7] | 056 | 0.79 | 27.94 |55.48 | 41.71 | B | 0.55 | 0.64 | 42.68 | 59.70 | 51.19

2 Ethg Al AEE Ao el (R 5) BR.
Az AR 24,
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w09 o7t 25 Wt

AU LA} RIS

SHOR SIS T w0l A GRSt dAlE HA, 1, E2 A% AlY

me
2
>
o
__)&‘
el
ofl
£
N
|
c
o
10
>
fel.
jo
\
ox
ful
N
e
=2,

r2

oME AAA AT 5 AJAE Fko] TIEHIAL AHTATA FF, 2014, p.15).

AAARRES 2R Sk AR o7t BE2 AARREY] A AR -8 - =9k A%
/dol EE o dd 7hssitt. olof & AFolAe AR EoAH|Ad R o7t
e oz Il ARME A&7is/de Bt 11d S8 319 o7 52
A QA 7]ofsks ey, A&7kset ¥, AT, AdEF 59 719 ATEHL
2, 53 501549 719 59.418 2% F7HET FHA ST iH] 34 vle)
A5 37.76%, AR TH=E5) Mo 81.068 0=, ¥4 #E BS Z3lotofof gt
oh Jgg Qlreks 2Ad-etdista, AR WAE 2o, sy T2 3 ot

FEZ Nske § A 7 BEY] A ALE AR AAE wEE 289 s

28) AH FIAGA 5)2 19914 19 2,0008F BollA 20104 49] 6005+ BOE S7FtATHR@ATA
5, 2014, p.15).
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—FEs

—=3s

—=Eqs

e T,

Ag A% A,
(A% 3-7) XeiRE X47ksy X+ BB Bk A8 o 5

O
_Il)l‘

O] 749 JH96.88%), AF94.417), SH(62.394) X%ol, dA ZH 7
(90 35%), AIF(87.80%), 745(86.79%) Aol AL AA A F A&
TR A&7 S 73 A€03.628), AFO1.114), S6(72.214) A %0] 9]
S A AHARFL(HEHZE DMZ §)°] JFE XS Qe 9T AlF XY
= A3 o7t &5 ot A7 A feA9 B HoAAS st dEE
ZFetete], ARk BAT XA B8t SAlel £ 4 lolok ﬁ;u}. 2184 of
S50 AARE Fito] WAYSHA] Fe s TR Wiet U Fix] B Hohe k.o
gxfofof gt ArARto] H2 EAAG2 EAEEY 24, ZAREY] AR
TE 52 B AR AgE o7} BE 7|52 AT 4 lolok Ftt.

]_

-|o
l‘ﬂE

ofx

)

s

¢

)
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(E 3-8) AFXE X&7HsE X SH F Ted o7t &3
o =2 HE I3 20 M
A g—i ’E‘Dﬂz of i xI T ESES = ?Eji ’Eé.ﬂ:‘— of i £ T ESES
A& | 0.74 | 045 | 14.68 | 75.61 | 45.14 | 7€ | 0.23 | 0.82 | 96.88 | 90.35 | 93.62
FAF | 0.65 | 032 | 2437 (76.09 | 50.23 | S5 | 0.25 | 0.47 | 42.27 | 83.61 | 62.94
g | 0.51 | 0.19 | 15.20 | 73.67 | 44.44 | ¥ | 038 | 0.61 | 62.93 | 81.49 | 72.21
QIF | 0.67 | 031 | 18.11|75.39 | 46.75 | A& | 0.40 | 0.55 | 46.88 | 84.27 | 65.57
B3 | 052 | 048 | 18.29 | 80.41 | 49.35 | A | 0.41 | 0.66 | 55.26 | 85.28 | 70.27
oA | 041 | 034 | 24.73 | 76.08 | 50.41 | A& | 0.30 | 0.77 | 44.05 | 86.79 | 65.42
=Ab | 052 | 0.26 | 16.52 | 75.97 | 46.25 | A" | 0.42 | 0.75 | 33.77 | 84.91 | 59.34
AE | 027 | 0.17 | 17.23 | 76.02 | 46.62 | A= | 0.50 | 0.53 | 94.41 | 87.80 | 91.11
7] | 040 | 0.74 | 16.36 | 84.21 | 50.28 | ®+ | 0.45 | 0.50 | 37.76 | 81.06 | 59.41

2 gethg AR A Ao Al (B2 6) 22
Ag: AR 2.
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3. Xl== &7t

N¢

7t %

23} T
=

o,

7

20154 7| =y AHdARE A&7 A Bt Haes 49.408 08, AlETRE HE
7b 7t PR AR 38.397, 87t A -olu A= 21.68%, 713t &2 57.03
o, At di7]-71%= 68.687, FHt BETGFHS 51.194, I o7t s
59.41822(01 3-8 D), B 7 tif] JHiFos W2 g A5t A7, Ao
Al FHO] ¢ 54 A9 A 9 o]8o] AT A I Extgol HERRT A
t R A AT AFRRJAQAT MY, 2, A, A, 715Hhe] Alo] A A

SAAE, A7, A, AMEL) viEE At ko] Basit.

Xt o]
22

20 40 80 B0 100

57

o721
69

A AR 24,
(13 3-8) KAt X|47ks X+ 2t

4 Ao Bt

A9 A5 Hes (O™ 3-9, (G 3-99% 2 AL 5, A7dE, AP
£/ A2 7FA(66.377), AH(66.047), AF(65.3178) AHo| AARE A&7
A2 93t Zo® HrhE W QH(34.257), AlE(36.067), B+37.33%) A9
O] AARE A &7PsAL Ao A %35t A0 R BHIFE uh, AAXE He] H] A
4 9 Hoh AskE A3 olgo] Zagt 0w wdhHTh
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0 20 40 60 80 100

S T

66.37 66.04 65.31

57.70 57.48 56 18

50.16 49.72 53.3%

38.26 37333938 36.06

[

34.25
Mg g O3 od FF dd Y AF 7 FH 5 &4 HE dH FR I AF

o &
> 40

47.45

Az AR 24,

(I3 3-9) X|9Y XK K&7HsY K4 It

1. 3eiA] A% el BE 40538EA 34,254, AT 50.164), & A% Aee
B 57.28HFA 433478, A3 6637 0R, Al X|H9] N4 A4t AT ow
AzBAHIY 3-10, 1% 3-11 FF). SF-FAx F 2% 471 43999 24 A
2 7171369.558) Rt Ae(30.36%) Tal7t SAAIEolof S 3-9 ). ol
B AE7.94HT H12.79)E 3-3 ), AERA0.504) Aofrrt i
0.29%) 741 FA0 o] 2ojAo} SUi(E 3-3 ¥X), 1B & ARO51D)R} AH
(0.16)0] 941 AAIElojo} FTHRE 1 F2). S8-FeA] F A% F57t Herolel 9l
AL 717135935 et BETIH(15.90%) T} A Holof FHrHE 3-9 %
%), ol el A(G1.75H)Re} WO.04HEE 3-7 B2, 3E(0.667) AR A
29(0.747) A0S A0 o] 2ofAok SHH(IE 3-7 FX), FBAL & AAWL(0.45
B)Eh 715H3K1.00)7F 941 Aojsolol FTHHE 5 W),

T % A% 457 24919 29 A9 A2TeR97.028) T A(36.624) B
7} A Ejofof SEhE 3-9 7). olr) Tel= A(51.228) =T H22.01H)(E 3-3 &
%), 312e(0.657) /AR 9HR10.437) AoIZ F402 o|FojHof 51H(HE 3-3
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Fx), 9882 F FE NH0.08)EH 2(1.00%)0] A Aoj=|ofof FHEE 1
FR). & F As ek s 471 AG2 H71-715(61.638)EH AHd-o| A
(22.867) Be7F SAIAE ook FEKFE 3-9 =), owf] Tl AH(36.205) T ol|A]
(9.537)(F 3-4 F=2), 3E(0.537) MET AHL21(0.68%) Al°IE TH2Z °F
oAk (R 3-4 =), AERY T AMO. 168 EH 7158K1.00%)7F ¢4 Aot
OfoF RITHF= 2 =),

(& 3-9) X KOIZ KiA7K5Y X4 B

S8 4
pafe: X EHa
A2 KI2ofIR| = 7171 | =0k 07t

A& 42.19 18.45 48.48 57.38 17.88 45.14 38.26
BAL 25.59 49.78 56.50 72.21 30.38 50.23 47.45
e 24.03 6.70 45.00 67.36 60.72 44.44 41.37
k| 25.84 20.41 37.28 59.35 15.90 46.75 34.25
a5 14.76 4.39 54.33 71.79 29.35 49.35 37.33
k] 12.95 5.61 59.88 65.24 42.17 50.41 39.38
=y 30.36 30.36 63.81 69.55 60.60 46.25 50.16
A% 17.92 2.63 54.64 73.84 20.68 46.62 36.06
77 38.99 22.86 44.55 61.63 41.71 50.28 43.34

N,
o)
E

36.62 41.64 61.33 67.99 97.02 93.62 66.37

5 43.61 31.60 58.18 65.84 84.05 62.94 57.70
il 59.11 17.72 47.91 68.42 32.95 72.21 49.72
K 52.58 7.52 54.21 69.94 70.26 65.57 53.35
Kik=) 76.49 43.71 65.00 76.14 64.61 70.27 66.04
35 49.45 41.97 55.65 69.37 63.03 65.42 57.48
e 56.64 9.68 66.93 75.60 68.87 59.34 56.18
AT 45.41 13.59 95.84 75.85 70.06 91.11 65.31

Rpg: AR 2,
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AQAL A&7 A%0] BE Bt R o) 4o B e gl 9,

FA, he B4E vIet ulg) B4 momw 2-2 %), J9|E B8 52 279
AL 28 W4 O FRH, © 93, 6 e, @ FAZ 8% 7RSI R uee) wis

o W B8 W5 U BE 9l %#E‘ai 7124 Baseline)g Tha3} Zo] st
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Abstract

Development of Natural Capital Sustainability Index
Based on Ecosystem Services(Il)

Choong-ki Kim et al.

Healthy nature provides diverse ecosystem services to lead human well-being,
such as rich food, fresh water, clean air, and beautiful scenery. However,
sustainable use of the ecosystem services is becoming difficult as natural capital
is imprudently developed and exploited by the excessive social demand. In order
to evaluate this, various techniques (Sustainable Development Index,
Environmental Performance Index, Urban Biodiversity Index, etc.) have been
develops and utilized internationally, but it is insufficient to analyze understanding
the dynamic interaction of natural capital. In order to overcome these limitations,
this study developed 'Natural Capital Sustainability Index' based on ecosystem
services as an evaluation tool that considers the state, trends, pressures and

responses of natural capital.

In this study, the assessment framework of the Ocean Health Index, which is
being used globally, is applied to each local government in Korea. We identified
the sustainability through six evaluation targets: (D safe food, (2) useful resources
and energy, (3 fresh water, @ pleasant atmosphere and climate, (5) abundant

biodiversity, and ® eco-friendly recreation. As a result of the analysis, the score
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of natural capital sustainability index of the local government was averagely 49.40
out of 100 points. The index score of each local government showed a significant
difference from 66.37 to 34.26 according to urban development level, population
density, geographical and ecological characteristics. The natural capital
sustainability indexes were relatively high in Gang-won (66.37 points), Jeonnam
(66.02 points) and Jeju (65.31 points), while those of the major cities such as
Incheon (34.26 points), Sejong (36.06 points) and Gwangju (37.33 points) were
relatively low. In particular, Incheon with the lowest score showed that
biodiversity management (15.90 points) should be given priority over the
atmosphere and climate (59.35 points). We also found that quantity factor (0.04
points) for biodiversity should be managed first rather than quality factor (31.75
points); the control of threat factors (0.74 points) for biodiversity should be also
given priority over the improvement of resilience (0.66 points). The Natural
Capital Sustainability Index’s application to the policy is as follows. Firstly, the
index is so flexible to be applicable to various policy decisions in the
local-national-global scales. The evaluation process and results of this index are
simple and intuitive. In particular, periodic analysis of this index by the local
governments may contribute to the enhancement of public awareness through the
mainstreaming of nature conservation policy. Secondly, the index will be helpful
to select an optimal choice and to minimize the environmental conflicts to
establish a development plan. Thirdly, this index can be useful for setting targets,

transition status, and forecasting changes in the natural environment plan.

In order to improve this index and apply it widely in the future, it is necessary

@ to complement the evaluation objectives, (2 to improve the objectivity of
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evaluation materials and analytical methods, (3 to communicate continuously with
the internal and external experts, and @ to provide periodic evaluation results.
These will enable South Korea to secure the healthy and sustainable natural
capital, which is essential for the wellbeing of local communities. Furthermore,
it is expected to contribute in solving and leading the problems of sustainable

development at the level of developing countries and global communities.

Keywords : Natural Capital, Ecosystem Services, Sustainability, Ocean
Health Index(OHI), Land Health Index(LHI)
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