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EXECUTIVE SUMMARY

A Study on Sustainability Assessment
System for the Ocean

Hee-Jung Choi - Miju Kim - Chan Woong Kim - Jongseo Yim

1. Background and Purpose

1) Background

= Oceans sustain Earth's life systems and play a significant role

in advancing human civilization.

- QOceans are pivotal in solar energy absorption, influencing
climate patterns through their currents, and upholding
ecological balance by breaking down and assimilating

pollutants.

- Simultaneously, oceans provide humanity not only with food,
energy, and minerals but also employment and recreational

opportunities.

= Over the last 60 years, human activities have altered the state

of the oceans, negatively impacting their sustainability

ix



across social, economic, and environmental dimensions.

- Sustaining the oceans requires navigating complex issues

involving various factors.

= Following the UN's adoption of the Sustainable Development
Goals (SDGs), member states are advised to set targets and
assess methodologies tailored to their conditions to monitor

sustainability.

- The current Korean government periodically reviews its goals
through the 'National Sustainable Development Assessment

(Framework Act on Sustainable Development)" every two years.

= Achieving SDG 14 by 2030 necessitates monitoring the state
and changes in ocean sustainability and tracking progress

toward the goal.

- There is a lack of assessment systems and research attention
toward evaluating sustainability factors and methods specific to

oceans.

= There is a pressing need for an ocean sustainability
assessment that comprehensively diagnoses the state of
ocean sustainability and utilizes the findings to develop

sustainable policies and strategies.

2) Relevance to National Projects

= This study is aimed at safeguarding marine territories and

promoting sustainable ocean management (National Project No.



EXECUTIVE SUMMARY

14) and vibrant coastal communities (National Project No. 73).

- Assessing the current (environmental, economic, and social)
sustainability of the oceans forms the foundation for sustainable
ocean management. It enables appropriate actions based on the
findings.

- Through an evaluation of ocean sustainability, not only
environmental aspects but also the living conditions of coastal
residents, their livelihoods, and the level of economic activities

surrounding the oceans can be comprehensively assessed.

= Additionally, considering the crucial role of oceans in
regulating the Earth's climate, this task is closely linked to
"Creating Resilient Water Environments and Natural

Ecosystems to Address Climate Crisis' (National Project No. 87).

3) Purpose

= This study acknowledges the limitations in holistically
assessing the sustainability of oceans, as prior evaluations
have predominantly focused on individual sectors or
functionalities within the maritime and fisheries domain,

concerning sustainability elements.

= Therefore, this study aims to develop a comprehensive
nationwide assessment framework for the sustainability of oceans

that integrates environmental, economic, and societal aspects.

- The sustainability assessment framework for oceans involves

Xi



defining the scope of areas or domains to be encompassed for
the evaluation and selecting methodologies, which refers to
determining what domains or sectors will be included for

evaluation and choosing the methodologies to employ.

2. Methodology

1) Academic methodology

= This study involves i) a literature review, ii) an analysis of

domestic and international cases related to sustainability
assessment, iii) conducting seminars, and iv) surveys to

gather expert opinions.

Through these efforts, it aims to review theories on sustainability
and assessment, identify trends in existing research, analyze
domestic and international cases on sustainable ocean evaluation,
and determine implications for establishing a sustainable ocean

evaluation system while setting directions for its development.

2) Policy-making methodology

xii

= Participation in discussions and policy forums with officials

from the Ministry of Oceans and Fisheries, addressing
current issues and responding to concerns through policy
coordination meetings and policy support tasks related to

the activities of the Sustainable Development Committee.
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* Conducting seminars and consulting sessions with
sustainability researchers and experts from institutions such
as the Korea Research Institute for Human Settlements and

the Korea Environment Institute.

3. Result

1) Summary

= In this study, the sustainability of the ocean is
conceptualized considering the ideal state of the ocean and

its elements of sustainability.

- Sustainable oceans support marine life to maintain a healthy
marine environment, offering diverse marine ecosystem services

to support human well-being.

= This study covers several key aspects: @ Understanding
theories, trends, and discourse related to sustainability and
ocean sustainability, @ Reviewing applicable domestic and
international evaluation methods for assessing ocean
sustainability, ® Presenting the development direction and
a list of indicators for the ocean sustainability evaluation
system, and finally, suggesting policies related to the ocean

sustainability evaluation system.

= The ocean sustainability evaluation system is defined as a

comprehensive indicator-based assessment considering the

xiii



interaction between humans and marine ecosystems. Its core
focus lies in assessing the capacity of marine ecosystems and
the level of marine utilization while reflecting economic,

social, and environmental values.

- The development direction of the ocean sustainability
evaluation system is constructed based on issues regarding
ocean sustainability, sustainability theories, domestic and

international trends, etc.

= To derive indicators, a hierarchical structure was created
based on the evaluation system, and three tentative relevant
indicators per three main sectors of core elements of ocean

sustainability were proposed.

- Regarding sectors related to ocean sustainability, they encompass
(O Healthy marine ecosystems and marine resources, @
Ocean-related social capital and human capital, @ Ocean policy
and technology/innovation, @ Human well-being. In connection
with these, three main sectors, 13 sub-sectors, and over 110

indicators related to ocean sustainability were proposed.

2) Policy recommendations

= Subsequent research will focus on practical operability to
ensure effective and policy-aligned to the ocean

sustainability assessment.

= Conducting a pilot to utilize the outcomes of ocean

sustainability assessments as foundational data for national

Xiv
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planning and policy formulation.

= Developing legal frameworks and guidelines for establishing
a monitoring system and utilizing the foundation for ocean

sustainability assessments.

4. Expected Outcomes

1) Policy effects

= Securing policy decision-making support tools to facilitate
the establishment, development, and implementation of

sustainable ocean policies.

= Providing a framework for investigating and generating

fundamental data for assessing ocean sustainability.

- Utilizing ongoing research to ultimately evaluate the level of
achievement in the Sustainable Development Goals (K-SDGs)

within the maritime sector.

2) Social and economic effects

= Ultimately, through the evaluation of ocean sustainability,
it becomes feasible to comprehensively assess not just the
environment but also the settlement and living conditions of
coastal residents and the level of economic activities in

coastal and marine sectors.
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- It enables the identification of areas within the maritime domain
where sustainable development is occurring and where it is not,
allowing for effective measures to be implemented in areas

conducive to growth and advancement.
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H1E X57ksd 5

1. XIE75d =9 i3

19509 o]% Ad AR, "yt 5 SHEAVE 282 won,
A 718 HHAT ofof 7Rkt AqtEo] F5& Wttt 19709
A= 3 Al gt &A1 2j4]o] 7
AR FHA WP Yo E WHSHA = Eol}lth o]F 1972do] AEEE]
A FREJ8E elekg 73] 9] (United Nations Conference on Environment
and Development, UNCED)o|A 232 73(UN Environmental
Program, UNEP)& A% Zo] AAZH R A&7t digk Q14

.
Akt § 2 4% Fodcka ¥ 4 9k

53] 19829 UNEP 3jol= @743 7ol #et AlAHL3](World

Commission on Environment and Development, WCED) 2] A8&

295k, ol AHd Hdd= 34 7H9] A+ B 97 I
]ﬂi(Our Common Future)s & @164 4F 02 AMslH X|&71s
9FA(Environmentally Sound and Sustainable Development, ESSD)’,
A &7HsEA ol &olE FA36Irh12) jHH, ESSDE HEtE =
Hof| wet F71et dAEE FFH R ALY I X &7FeT B9
842 olstA B7tste & AS7FsTA 2 AE7FsAo digt AR

=7Jo] o]ojA 7= T} 13)

19924 A&7/l e LR FE2 A AA 1787h= /4ol B
2hd 29 Ahd|o]Fof &l UNCED 2054 2]9|(o]s} &L-3]9)olA] o]

rﬂ JlN r°l'

N

12) Brundtland(1987). p. 13.
13) Dixon & Fallon(1989), pp. 73-74.
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FojFt o] 3oj= A&7 ARRE S A
AAst= T A&7 Y FAARI Ady 24 B =9sialor,
AR &7 L 3] (UN Commission on Sustainable Development,

UNCSD)9] A= Folsitt.

20009 oA 7HFE {FAS2NA AHAATEREMillennium
Development Goals, MDGs)E SJAIE HHFHA A&7HsEH E A
&7Fs/30l gt ARl Fael Wekdol Agel= it §35] 20024
QoA TI0A JHHE A&7 EAAARSE Y (World Summit on
Sustainable Development, WSSD)olA] 19924 o]% Z+=r9] 2&71s
4 GEE A% 29 ATE Hriskal o|PHAIE AAstlH. 20129
2] 9ol A ThA g Z§XH UNCSDS} 20159 &olA 7xd fAE3E
AXH MDGsE HAlole A&7 AEH (Sustainable Development
Goals, SDGs)7t ¥ == 5 A&7 WFd, AFH, B7t ¢ &

o] A} EAHAL ol AAYE FolAT .19

FA0g AoA21E ¥k, 20004 §AE3] o] AYHY =7tk
AR S AAotdA A&7 9 A&7 =98 gdeistth &
5] 200290l HE® A& A&7 IAAY37F SHdstar 2007dol= "
147 71858, & SRS "AE&7bedd 71y 2 R V1R
o met 201040 FEFE AT A&IPedAH, 02 ¥MA
20229 oAl 5= A

om, A&7HsEH YY) EIF FHFEAT A&0F HAFIOY, 3
gol 24 8 A&z A4 oAl =YFoigTt.15

N

14) 71 o= X&7FSEUHE 2 XI&7 K-t 2Eet £ 71, Hid S ARIS2 35284 8 2252/
S (o)

MHO| 2Fok= A&S7HS UM (http://nesd.go.kr/)0IM 211 4 QICHAMS: 2023.4.27.).
15) 5t742((2021.5.12. ) (M2 2023.4.27.)
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20234 BA ALFEA B A2zt ASAAT 47K
A2 A golo) Auat BAS e Sk, olef W, X%
e A A BAE $EA717] 9stol elef At A8 A
A 4924 39 x}%% FUSHALE of 7S ASHIEF)H71A oh et

2E Ep, AL LA A

Witk 8 A5, AL A B0] AR el
(o]

v

(H2-1)SDGs| 74 24 B&F

0| RAIE{00F SH=71? 2910] YHE|0{0f SH=T?
A olzt
" AT - Ots ME o
Rrinits "It =+ = 718
° AHEH]:” ° E_g_ SR
& A
© MEH| AHA SRSl A
AL * MR}
e =t4 o AH|
x| AtS )
: %r | A
';I‘:'I_|E| * M= o 27}
T . - o . o

Kt&: Parris & Kates(2003), p. 13.3.
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A&7RsAL 73A, AR, @ Al 7HA] & 2% 1Esk= Zigoltt A 7t
2] 22 A% 9ZA0] Q47 AR AP U]i]ll—’_ A&7 s 2
A1AQ1 aaoltk. shte] ApdE FRoPAY FAISHE HA A1 A&7bs
(o] 7 i E

B0 B740) HAG BE 27 4 Ol Wk RS 7% AT vk
QurE o g X&7IsA9) A 744 2L A /9] 71%(pillars), B4 (concentric

circle), AAl= Y(overlapping Circles) 5082 HEJF}.160)

(O3 2-2) N&71se Lol ZH-Arel-2 HEx

AJlS B.S&&
X|&7ksstd
%0 o
% i &l
= 0 o
R b £

C.axl=¢

[0IE]

x o] FHS A= LRTHO|Z, HA, ¥

Xt=: Adams(2006), p. 2.

A &7Fse B2 3, AA|, ABIR 8 A 716 (three pillars)',
"EZ]Z v 2RI(triple bottom line)', "Ml 7FA] Es'(ecology, economy,
equity)Z1le gt} o|AZ A&7FsS T Ao RS 1dEt
Ao Hojs Aol SIAR, 2, A, /‘}94 - a4 24 "41°H

T om
4o Ang xﬂmm 17) AA, A8, AL A5 BeFHo| AL, 4T T
g4 & glod, B Zopol dF= vE & 91% ot

16) Adams(2006), p. 2.
17) TOSCA website, https://tosca-life.info/sustainability/definitions/(ZA4: 2023.8.13.)
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IL:

A&7HsAoleks o] ZHe B4, 244, thpy, B 5o
theket HopolA] ]2 % § TASSE AESo] YUTH1 B3] A

N

A o] F 7] WEe AFAFAA T ST dE

TEN Aoz A Az ]kl BA] B QI3 dEd 7]

2% A3 7HIE AASL, 84S A == ottt v
AAJZEAZE 1] "ot Jele 2EAQ 7S AU e

(38 2-3) X&7HsE A2 |2 GA|

b 2. Steady S : 3 Abiotic and Biotic bound,
Steady State Development Abiotic and Biotic boundaries
(a)  Fusion: sustainable Development with material | Inner material and intangible atofib
; cconomic growth ) :
cconomic develop ) g v Safe and just spa
Flawed Development: cconomic
.

growth without

Values H
Industrial Land use 2- ) 3
— — —*{ Pollution

Institutional 1‘<:|
drganization | Socal !

\_ H iFlows
~L X H
< H v H
Eavi Technology H Environment :LJ‘>
invironment echnology ! Planctary :
boundaries.

capital Population

Knowledgd e

Susinable systems Band of equilibrium “| Threshold

B across time & space s 2 : 3 ,
£ 9 imits s s
£ [Brittle systems,_— Below imits o Beyond what is .
© & exhontationd L blc seen to be
§ |/ Unsustainable systems Xpectationy « > L x: indep variable (c.g, lifc satisfaction)
=c P e " —— s value 1 - 8 (Resul
Cell Population  Planct Expectations of sustainability  maitind arvse SO
2 dependent variable (c.g. CO2)
. : Institutional
5 Economic objectives .
g 2 3= | N® Name =
Fconomic, . < K
d > Social - / 9
@ ©| Figure / g
Social Ecological 2
objectives objectives Environment
Sustainability _Climate __
1- = 2- . 3- / ¥ \
Fixed stocks of / 3 \
mincrals and fossil Adjustable flow Environment People
(©) Roots of Biosphere, no/slow growth, fuels v
N . T Waste mater N .
cc I critique of te 2y, Sustainable solutions and
Ecological /carrying capacity management
Jltimate ends
1.-

Intermediate ends

®  Intermediate means,

p.
2. Carrying Capacity, 3. Partnership
) A Economy
‘Triangle of sustainability - Socicty
Domains A ) ’
§ G [P Capacities of
Ultimate means (Environmental, social -

domains 3 Biosphere
and economic)

Z: (a) HICIO|0{ 22Tt 22| TO|0{ 713, (b) S2 CIO|HOH, (c) RE2I= 2 2w RH, (d) 7|oHs%] SEY,
(e) A Y, () SHEY
AE: Barton & Gutiérrez—Antinopai(2020), p. 8.

18) &E4d(2012), pp. 71-72.
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(& 2-2) 43t N&7HS AT} Ut KIS7H5

X&7HsA oSt X&7ksd Yot RStss
(weak sustainability) (strong sustainability)
P e K RS o - HAA - XEH
R PN SIS ° AtelHety
° OIZEEAFO o MEfS AT
12 e |egs84 M o AHEY 2
° OflEso] 2= ° AFH Hi2{2| A
=x| e =7t B4 o HHHA 4
e e HIE-HAURM J|H &E ° HIE-HIFM 79| XSt S= HiK|
* QIZI0| AHZSIX| = 74T St MEHA|

* XtA0| ZH||H| MB|AS HMSok=

Xpo1 xpof | FE U0 XS A= Xfo1 Xp=0| o1
Ciet B |« SARR(QUS REE+AI2 A12)0] 2 RN

o KoY AP olmRpE T iApls | o AR 71S SOl 2ISAR=0]

il T LoNT [S) _&!7.“ EHi.“%FAO‘Ii 7‘|O| (o]

= T HAL A

IXHE 2t

X2: Sej8(2012), p. 75.

9| H= oFet A|&7Ms AT A3 A7) A W, 718 e, B4,
Aol AEo] it =S vehd Holtt,

O3t 2 &7Hs AL Ql7to] WHE Ap9lo] F71tAA 2l Areo] vk

Fastolw BAZE H7] Ptk Roh Al AH190] Aebct s

jm |
=, A3AE] AHF9] F= Aee T AL Aol HHo] A&
g o

it

g % odrke
7Vge HAR st glrks HolA HIZhe MHeTh.20) wiwo] 73t K47}
SH AHEERAA YA AL Az BekA] A AL

19) MEHZAEL| YEOIM A2 ANHOZ S5 X0 Elt= Mol XA K=o 2 0f2{3 Xt X}
=0] Q17| LSS Solf 715 E HEE QISARE0(2t 1 220t A A2 SHQ! K20t 0L
2t MY Y, MEON S2 Il AAXMCZ LIEHL=E 9718 2 H|RV M X2 Z5E 7t2)7|
1, 03NE0=E Y, EE S 22 Q70| ME X, XA 7|s Sut 22 Q& A4, E3- M-
T S AR XHH0| ZEE.

20) 2 2/(2004), p. 81.

23



AU A AEOE A AL HA Aeha wek A AU A
A}Eow AL} 2L L Bl ST AT 1 482 583

T, 95 A, $A% A2 o $a% 9%e s 54
A AU FAFA %I Ih2 GAIHolof Sk afolh. mrehA,
7 471540 Aol o3t Bt e AUe Ao ns
of e Agfo] dAZolok T,

2. X&7tkset 3H 012

2 A7 AL7Es 2] digt oS &ol7] ) olEd &
AT IF A&7ks/d £okellA Ee] woks

g2 AT o =Fotn
oA G, AA A3 BYE Tt £ AR TBL ol
Aole B9A0) B AA] ol2g AHEgTH

(1) E2|EE2E22I(Triple Bottom Line, TBL) 0|2

TBLZ Triple Bottom Line? AR R|&7HsA 259 tifet £
Z d7E(John Elkington)e] 19940 A=t 7idolct. TBL AW
A -AE] -2 9] Al 71 99E BF arEsto] RAo|u ARSY] A
Fs/d< B7tste Aol o] HHE 24 oy A7} o] A&
TFofy e} ARSA AQlat g Hok dEsfof Stk Jd oA HIRE]
ct. E}E}/ﬂ E}—’v\—ﬁl BAA At B7kste Aol ofyzt, ARRA, A

E7Hst A= FotE e =YY d¥oE A
| TBL‘C AN&7Vs4 92 Pst7] A A=A Adoltt.2)

Mo rlr

N
2 HE b

_I

5~

21) AXIE{EI2 =2 X ESG E21, & UZEQ| TBL /iE MTHE Y|, https://blog.cgtae.com/?p=113
7(HAM: 2023.6.1.); Bickie, https://fancy-a-cuppa.com/8(AMY: 2023.6.1.)
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TBLE FAote 242 A4 XS] o] (profit), AH8]A L] AL
H(people), BF4 A 1Sl AFH(planet)E FHA 3Pl F-Et}. Profit
2 7199 BA €502 F&E3 AAH 7HAE UEd, ols 7Y W
AUt ozt AFE] HA9] o]d& ZITITE Peopled 7199 &5l
A7 H 0 YT W ABE At BE olslEARE Tt
Peopled] &ot= AXEEE A Y Hd LA, A48 s &R E
A WLt 7 g7 AR B 3 :
R 9O 2 Planet2 A7 43 #AAE AS ulope, AR A HE
A7) A%, SR A, H7 ]

o
oft
olrt

o)

TBL ©]22 GRI(Global Reporting Initiative, GRDQ} Th-&A 2|4
7hsd A9 FAol & FFS vHT. 83 A TBLZ AFHSE of A
AARCE 114H 7]Eo] §lol, BA|-AE]-2H4 7H 1] W 847} 7|
I Ao fHsHA H8E 4 Uk

) = ZH 0|2

H-l
piri
oN,
é‘

o]E£2 Alo|E o] A(Kate Raworth)7} 8% 5419
171 Al AAISE 22 FA mdoltt. FA 59 44
A7 A2 A Holth TR A o]Z2 17t

AT ML GA LE
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22) NXEfHIZ=2IX ESG 221, & WZEQ| TBL 7HE MR 7|, https://blog.cgtae.com/?p=1137
(HAY: 2023.6.1.)
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BL 48 RS 59 A9H B50 B4 HOE F7F 4G FRun
L

A AA BL Q0] 1EAQl HE We ZANE, A7, BE, 45
7%, B3 94, oluA, MEYD, U, 45, 414 T, Bolel
Hogt A7 DAY FACIE Wk AP, 3t 09, Faot o1
24, 2 9% B4 L AR BoH a7 04, 053 wh)E
ehiek. AR18 AAMS A ARl /1A Aog d8id 24
o Q7] WYL AABE Mg ke T 20 AZSRE Rl o
= AARE A)E AANOE AR V|22 LE ololA BAYsolof Sk
F25319) FZolk, HI2E AN e FAHOR Agto] Ao 715

AEHA7E A9 A 74 AlLEE0] A9E e a2 HolA

W SJelat Aol ol B WolEth  AAM Aolo] e, AlElHe
=

Xt&: Kate Raworth(2017), p. 59.
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oot
o
N

ofg) 1YL Izt ERY) F A4S BT YHg AHe mHojzg
ABA 7)z0] 9 Qo WolUzt AL Myl A AAOR 4e] 7]

47} RET AIRFEY] HlE&S HojEth AEE A vz o2 Wojuzt
A2 H7)= o2 AAAS HrstA dojd oot HeES Qo]
ofm] A 7] Hoke] FejH AL HZ 1L, thE FoFo BAE HEA
Aasty Qioky Witk 20224 FekAISo] e A AlES A E s
i, Q72 E9] @t 8 o S wEIe AAE dAlve é%g
st

(O3 2-5) R0 7|Hreh 3Hxf e

XtZ: Kate Raworth(2017), p. 59.; KATE RAWORTH =2|&(https://www.kateraworth.com/dou
ghnut/)(ZA1: 2023.4.28.)

23) https://earth.org/what-is—sustainability/(FAY: 2023.6.1.)
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A8H 725 UNS| 20159 A&7 0a 230 BAE A8l 4
ol =2E A5 7o) 4314 Ao AL o Hi 7t G4
Q7te] Bz Ars 2453 A9t © AREE W} ojgolt,

(B 2-3) M2X 7| =29t ZHX|E -0
CIlAIY X|2

o
== (E25] TN 42 8t | AT HIR) % | 8=
Az HYAME ol 11 | "14-"16
H7 | 5A O[5 AfYE0] 1,0008Y 25H0| E= LIZI0o| Al= @It 46 2015
(HZ) | &M Al 7|CH2=HO0| 70M| 0|21 LIZH0j| Ab= Q172 39 2013
Hol(15+A4)) 2 217 15 | 2013
=] —
12~15X4| 0|F3t 0= 17 | 2013
A=D | =H BIEM0I 61 3T 10ME 0|2t MEtch= 2l 29 2012
=5 X Z0|X(2F A HE(15-24M)2) HIS 13 2014
JhME Al HEH0| Bl 1 9 2015
St A
JHEE M HEH0| gl 32 2015
o] 7|0 2 =+ gl o 17 2013
TS Q2| A0 H2E & gl 17 38 2013
7N =22 Qe AFHO| gi= 2l 24 2015
ST 7| Al _f | 8= 21
QIE{LI0)| MZokK| 2otz QI+ 57 2015
FEH | JHUEEAO A HIBITIO A= Q17 24 2012
o =30 O gt ZM9 o ARt 56 2014
S M oI 0| AS ZR} 23 2009
AtElY | HOg(Palma Ratio: 5t A0MMEL| AS0] TS AR 100 39 | '95-'12
TS | HEQ A5)0| 28 HeE LIt Al= 217
HMRH | ARIS9 55X 20{X|4(Voice and Accountability Index) 59 2013
HAAH | 712 7|22 0.5 0|52 Li2tof| Al= Q1
- E1H Q14 X|4=(Corruption Perception Index)7t 100S 7|
oA E0 50 Olsfel Lzt A ol 8 204

102 HEF &0120]| 109 O[&l 2710 AHF3t= QI+ 13 | '08-"13
X2 Kate Raworth(2017), p. 338. [ol2
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A&7PsA 242 95t thokst B7F T39t 7140 itk 1Y ol
T ETES 5% A47P549) 2L Wel Rl FUHA A%
TR oS A Bala 9ok WS uky 9tk 24) olo] WA} =
719} 719401 A&7EsA9 RE $Q8% 2HS 2AY $ Y= At
e e Adag, A% Ao € 250 g ARed 42
(holistic approach) ¥'¥& A=A ch

dutd o2 dEA A&7 F8E 4
(Sustainable development indicators, SDI)o|t}. o]A2
SAE oS 992 HYAsH, ARAQ A&7 A4S ¥

<t
i)
rid
rE
rlo
)
ap
N
3 o
i
5,
N
=]

X7 ofe AEE A4 bs Ao dal 44T ulE AN 4
SDIE 7she WL 5 7z FREG 3 aAs d8steh a7t
A&hs4S S43] 93 QA 725 HOSHL, o] AR ARs}
S 4 Qi S A ol R AL R ASTMsRAAE B
o ohje} XA AAAE olaf5t7] $I9) chrst olshEARe] Folshs A
A A2 WAlole

0

[e)

OECD7} AQrst 2l-Aref-4-3-(Pressure State Response, PSR) X
AN T= A&7 B7tolA 5835 YHo = HrMkL Qlet. o] &y
AYF= &0 A= S 7iota, e 'Y A} gl HIE X5t
© A E59 FF= FATU ARl R FAE B Hto] 43

0

O

to} AFS|9] BRg-2 017t 52 Bt ‘e o tist m=wio g 2Rgsit
ol#] 1¥-& OECD7} AIgtet PSR | YYIE HojZoh

.

24) Singh et al.(2012), p. 286.
25) Lancker & Nijkamp(2000), p. 114.; Singh et al.(2012), p. 282.
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(O 2-6) PSR Z|2U¥3

e

3 o -~

o0 8
e T | a7 e X g ZH % 8 29
ozt s .
o ey 3
=5 . x ! o - 71
. i . M XY =X © =A

zy, x%|

Xt&: Singh et al.(2012), p. 282.

5QU-4H-Are -G F-9-S(Driving Force Pressure State Impact
Response, DPSIR) ZHYYF+= PSR =YY= 4% Fei=, 19974
4 SEHEEAT 8 SAFC s A=A T2 18 DPSIR
Y AN A 7HA] FHY} O ATAS HojETh

(d& 2-7) DPSIR =3

orey 38

T O
I |

Xt&: Singh et al.(2012), p. 282.
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A&7Fs8Y FAE AAR LR HUHT, 74, 58} 5118} Al 2te}
Stal, o] AEsHA siAlsty] Yt A7t o] oA 1L Stk e 9 AL
A WY ool 23S HE A&7 S4S Aol A7 vi=E

0|E](a barometer of sustainability)7} 7HEE 3 E‘r 20) O| AL FAA =
HO| A dH)at AS]A S| QIzF dHjo g AH

1997¥ UNEPL ©]=;9] H]"q‘ﬂﬂ:rl?l YA GA AN CERES T &5
o8 X&7bsAd ol £4, 12 4 A& HMYE /M) fIgt GRIE
TEFR.27)

(O3 2-8) GRI Z YA sl AS 7=

[ (Global Rsport gl nitiative)

Al
=]
o } [ 2 ]
(Environmental) (Economic)

TEY % 2ol UXt2| 3
(Labour practices and decent work) (Environmental)

0

ol AN Y3
irect Economic Impacts)

12|
ocie
2l
(Product responsibility)

A&7 B7HE ARt HHEC R oy S WY 2EA AE 28
Hol et b ¢ 2 F2 FAlSHAEC] ARgete W, =94
ES52 HoAEd A7ARSCl ARgRITh28) TR e (Wuppertal)
AFAL UNCSD7F B35t 247153 9] ¥ 7H4] Y-S thEHA,

A= Singh et al.(2012), p. 284.

1:1

O

ﬁ.

26) Prescott-Allen(1996), p. 2.
27) Labuschagnea, Brent, & Van Erck(2005), p. 374.
28) Singh et al.(2012), p. 283.
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rat
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A47P5 4] ZAUYIE AR, olejdh ] 74 ZRL TR A%
HES S5} 742

(d8 2-9) UNCSD X|& HA

A3

(Social)

=3
(Equity)

)
(Health)

zS
(Education)

=
=5
(Housing)

o
(Security)

9l
i,
(Population)

oH

(Environmental)

7|
(Atmosphere)

™

gt Aok
(Oceans, Seas
and Coasts )

IRst 2
(Fresh water)

el

(Biodiversity)

(Economic)

BHTFE
(Economic
structure)

Al 2
AAF IHE
(Consumption
and
production
patterns)

A= Labuschagnea, Brent, & Van Erck(2005), p. 375.

(Institutional)

=
Capacity)

HeX
e
(Institutional
Frame work)

(a3 2-10) 2HE(Wuppertal) H7A9| SD X|& X|A|

Yiby, Yxi2], MH|A, SjAL

3
« GNP/4HE/ZH/EE

Gre) 22l 2

rioe
o

He
R EEE

EZR0) Cgt e

2E
(Transport Intensity)

Atg|

(&

HDI
SR/ Y2+Y/1])

At&: Labuschagnea, C. et al.(2005), p. 376.

29) Labuschagnea, Brent, & Van Erck(2005), p. 374., p. 13.
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Ness et al.(2007)3} Singh et al.(2012)& A&7Hs4 7ol AFEE]
E =75 2ARNL, 430 wet AAFoE Hesigrt30 ofrjoHE
A&7 87t =75 @ A®} A, @ AlE B H7F =, O T
B7ko] Al 7HA] 9oz BERorAy, WS 311 (Retrospective) B
7} A3 (Prospective) & ‘?SOE TR} 33 W2 oju] HAY3)
HA S Breke WHeR B7F ol He B dboleet 49
239t 9F, 4 YL IR wwe] AYA P oby 43
oro mzAEU A o gt A&75ALS d&st=
ol w2 ARIA, 01] 2d *Mﬂli =4 5= &l vl it

i
> o

Fola fiSA<l =
A 2 /ﬂxﬂ% EL *131/\ 7H‘:” *Hii’r X“U *]63, E% 719
l:l

@ £7E ABEH, 524 BS A ABHOE ditoz o e 2
A2 Wd 5 AT FI, YA PES v A5 A oie 43
o AM Yohe RS o AgHT

30) Ness et al.(2007), p. 500.; Singh et al.(2012), p. 286.
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(O 2-11) X&7Hsd Wit =7 R

AlE(Tomporal focus)

s[ax T
(Retrospective) (Prospective)
X748 w7t

(Sustainability
assessment)
XIE N2 "ot SEEIL
(Indicators/Indices) (product-related (Inegrated
assessment) assessment)

SE=X &S AWOHZE| 7t EEEC]
Non-Integrated) (Life Cycle Assessment) (Conceptual Modeling)
21 22 XE (Envionmental AOHZ=7| HI A2 CHO|L1Y
Pressure Indicators) (Life Cycle costing) (System Dynamics)

047 | HiR Tt IIEES
UNCSD 58 (L Oy Cost Assessmen) (Multi—Criteria Analysis)
- 24
X 52 X|F TR| 8 7| AL (Risk Analysis)

(Regional flow Indicators) (FullLife Cycle Assessment)
SEUY 2N
ZHdg N5t S8 S8 2N HZE AN SE 24 (Uncertainty Analysis)
) (Prodiuct material flow analysis)

- ) )
(Substance Flow Analysis) (Vateral Intensfty Analysi)
e peye) 2552 2 (Cost Benefit Analysis),
O3] OLAX| 24 )] (Substance flow Analysi) =

(Input-Output Emergy Analysis 55 07}

(Impact assessment)
XY ofjHX| 24
(Regional Emergy Analysis)
XS AMX| 24
(Regional Exergy Analysis)

58

&
(Integrated)

(Economy-wide Matenial Analysi Forg 24
EEEY=y J Tz 2 2M (Vulnerability Analysis)

HIZ oflix] 2A
(Product energy analysis)

2y 38wt
(Environmental Impact
Assessment)

2 OAX[EA

2FA] $474 I
(Process Energy Analysis) R 8y 8ot

(Strategic Environmental
Assessmen

EU XI&7Ksd et Bt
(EU Sustainability Impact
Assessment)

AMK| 24
(Exergy Analysis)

X&7tset BeAS
(Sustainability National Income)

SUNT| 2

N2 ZIS XE 9 ISEU (Exergy Analysis)
(Genuine Progress Indcetor and ISEW),

ZYH = MSH(EE W3
(Adjusted Net Sarvings
(Genuin Sarvings))

AHEHLR} =
(Ecological Footprint)
LN
(wellbeing Index)

S XE7Esd R
(Environmental Sustainability
Inde»

QMZH U X5

(Human Development Index),

t ¢

FHE 7] £ W 2L K| S, 03Kt HIS T2, S|z 7H4718, S|mH|g BA, CHAHIS RA, 20145 BAY
(Monetary Valuation: Contingent Valuation, Travel Cost, Hedonic Pricing, Avoided Cost, Replk Cost, Fsctor Income)

Xtz Ness et al.(2007), p. 500.; Singh et al.(2012), p. 286.
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7} Q0] A4AHsA Adt & 27he) wAL E2Askn 2} 71 v)
BE ST S Y Wk At B 220 JRE ARAA 2 84
4 % 2

sao e A&7k BAE ol27] 99 =

]
9‘15
X
A
o,
s
4
20 N
rlr
gl
rO
fi[rt
flo
=
-,
PL

Index HE=5t 715X A
pNE=P{sPNES z; &z
o I‘_I'Loo |T ( i,t ) Equal N H it
(Living Planet Index) i1 =1 T
MENUR = Transformation N
. . . Equal in
(Ecological Footprint) in square km =
AR i~z 2steps | 1 iwx
(City Development Index ) z—z PCA/experts | N &7
Fdo FlonEs i~ 1 &
Xl = Equal -~ Z x;
(Human Development Index) x—x N /=
317 R|&7tsA K|&
=° 57158 .|T " Standard Equal/exper 1 &
(Environmental Sustainability deviation ts N Z x;
Index 2005) i=1
3t Map K|
(Envi ° tOJI_L |_f'_ Best = 100 PCA and i
nvironmental Performance worst = 0 experts L Wik
Index) i=1
2t Fotd X 1 &
(Environmental Vulnerability | Aim=1worst=7 Equal =Y
Index ) Ni=

31) Bohringer & Jochem(2007), p. 8.
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Index B35} 715 X| A
K&7tsst R SX| K| N
(Index of Sustainable Monetarized Equal in
Economic Welfare) i=1
= EONES Best = 100 Subjective(n | 1 iv: (0.)z:
(Well Being Index) worst =0 ot derived) N&= 0
& XE X . -
. M Equal .
(Genuine Savings Index) onetarized qua Z»:le‘
Environmentally Adjusted N
Domestic Monetarized Equal in
Product (EDP) i=1

T HE X, 7HBXlE wi, 27k |, HEs tY
Xt&: Bohringer & Jochem(2007), p. 6.

H2H s X|&7tsA

s AeAE S7t AZeke e e
ek oI A% 3 18 B 6& A2 olAlsiErAe} Q7o) TRt B
% 1

of ggolc}. Wt

oﬂ,o{

AL o GeA] 2 FFL ulAh ol A A A2 TP
o ZAFD, 4 BehA 71% | Rt 9tk o]t Q17 W] U
A% BEA) YT BT S GAT oIl LI A7 B

re

%
oog, u

ro rr
i
é
-,
X
1o
l-ﬂi
fol
j,e
e
JHI
mlo

.r:I = =
ERL 5’—]‘6? SrAloIH, AF oA ik Edshe A &
= Agdt. e HlolH R5at dopst AvdAs 257k 9

32) Kronfeld-Goharani(2015) H2% LIS ECHZ &N
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o83 NI AL 5 Art.33
o

Y A&7 THste] 27]ole i & AT A A '
o] 23S FUh34 195090 T} 1960 Z5E EA47F =AU df
F 0P AETEA EH FAASHESI9(UN Conference on the
Human Environment, UNCHE)o|A] &=9]€ 4] & sttt QAo+
A SAte] AN 7' B9 £ 1 T AV TREA

T 29 B¢ HE 2 I8t 249 T ot sfFAHA
S AoK(1972) I “Muto 2 HE @ AUAE 3t FAH2K1973) T
1 Fofol A= et 3+ ofe}, AAAd 1, Axl=ta e
o] EBSR Sl 1980 Zof HIHH H iAo UEHTH:. o] A
] s A&7FsdA] Bl =okx|7] AIAHTE35)

A&7 HdS tARet %7t 7 A3 9EE S8 UE
o ole IAE A4S olEAUX 19929 FLuAo]Fo A FH
UNCEDOIA e =qict. §5] S 3} 7hdo] #et 29 Azt oA 21
of Zg=|lom, 17404 i EAI7F thFoiFtt. 20029 WSSDOllA
g EAOIA Holu AHg] 9 A EHE AF ol AoE Q149 2
W5kt ASiTt.36)

71 o|3= Jids FAISlsh | fIgt vkt Ko SRt 7H de] 4
A AL &, A, AR Ay S 5RE sk 3K 7lE
(Three-pillar) Fdolt}. oo] H|g] ‘Za]& wEl FA| 3H4, AL, Al
Aol 71 x5to] F/gE ST AR v S AdHAH R Tt BEo] A

27154 7ige] medt golo) Bake 71BNt AEa]E St

o

ol

oo

o
od I

7]

I

33) National Academies of Sciences, Engineering, and Medicine(2016), p. 43.
34) National Academies of Sciences, Engineering, and Medicine(2016), p. 43.
35) World Commission on Environment and Development(WCED)(1987), p. 43.
36) Drexhage & Murphy(2010), p. 8.

37) Spangenberg(2002), pp. 305-306.
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I7He AR AYF} HF Aol 2A FHe-H7] e, At &
o] o] oA GAE & Y=A|, YA TH3IL TS o=
g 5 QeA, A AR HA $Fo] ol HE WaFA|o it

o] A71Et. old, A&7ks/dE Mdekshe & te A 4ol
=4, vz et 11%7%"3"34 "ot A&7k A ol A7t
T FF 2 ARAIARR(: % 11 =), QAALZ(E]: 71E, 25), A4
AH)390] &tk 7HY o}oﬂ o A&7 e Akl s AR
o] diAlshs A& o185t g= E‘_h et A &7HsAd2 ArdAet A
HIAE QIZto] HhE AStet MHIAR &S| gAY 4 ATkl £r.40

At A2 fAl tie =S HuA Bt ods] g2 FEol &
GAA] g2 oIt sjd2 A9 tE EEd S 45AEES
StaL Itk Zkel| ofgt sjFAYEA FEo] AR 1o, ofdf w2t mjy

o] siFAEACl et olsirt o Estal EgAsA L

o Lo
O3 fd fr om

e
2

N
N

I
§9
S

Kronfeld-Goharani(2015)= sl %47 =2
Ao gt #E G20 84F stk :L% o] AtoflA A 10
| 59 £ A 23 “Te(management)’7F 7H SAEE &
ol2 U, T = dfgelAg At &5 54 2 FA,

AL HA, o HA], s BE e, AA-AFE HrE D6 AA =
o] AA

P
O_L.
1o
ot
o
BN
>
_O,L
N
)

38) Parris & Kates(2003), p. 560.
39) Schultz et al.(2008), p. 468.
40) Kronfeld-Goharani(2015), p. 308.
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Kronfeld-Goharani(2015)°] =9, s¥2 AAZ SHo| 43} A
JET HE F8% dTS o, Y ALAELF, ofF, )T AL
e A MBI AL SR A0l EHOE YT sigolA &84 SHE 5
& AHA, i BE O, Y Ld 5= HFL, FAE SHES Y
Ao] o], I, A = e, A ZHoAM = i E3Hr
Al QIQF A9 FH19] 4 5-& tEh E9], sl AT A ABlA
£ B0l Arglet AAol & JFE wIA7] dizoll g e - ABH AE7
TS A2 ot wEA SjFe] ASTFeAAS BAL AR, S 2T
St F2RE FJIote Zo] 851

(28 2-12) s X&7Hs LTl BH-Atel-2E i

XtZ: Kronfeld-Goharani(2015), p. 317.

41) Global Forum on Oceans, Coasts, and Islands(2008), pp. 1-2.
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(38 2-13) oY X&7tsg2l AU(EH|, &, A2, M) 79 24
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Glolef
B ALY

H2| Het
LT x5 Ay oy

Y28 Mu Ay gat
ol , e uY

2y
ojyx ¥
o xgt
o g4 o
TCL
B B2 MPAs
© 38
A
SURE 0y
N8 MEBCUY

Xt&: Kronfeld-Goharani(2015), p. 317.

(1) Atz] 2of 2ot HE

19804dH] FHF o] F A|&7kset H I &3}, I W G4 Bl
BEE7] AFJT. 53], 835H 281 AT Rio+20 oA #4tde
OBFAL, it olsfshe FAoA A Bl AREAT. =7t A
o A&T qF Jot SRAIEE At vl Aldie] g et A
o1 Aol figt GEE: FFHUT
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(3d 2-14) M2IX ZH0| 2 HE

&fo| Eut Mt 2 ot
= 7z, 18 Wy 5= BE
U P
K|&7Hs3t At gt
H13 EjX] 9 Q1A 8l Al a5 51 48] st mg o
A WS K| oz 7z 50t AL &

of S Oj2H Mic 22

H
S e Hoo] ool tigt A WA §E2 19024 HES|el EijA]
77t SHERS o FAISEAIE 23] (International Council
for the Exploration of the Sea, ICES)7} A= HA AIZE et 1 o]
T AE OUA da, A A 9, S 040}9] 4, 7]5,— tﬂfﬂﬂ}

AFFO R o AZITy UNEP7F 20090 ‘H7tof chgh ”éﬂ(Assessment of
Assessment, AoA)'E YIHI T UNO| Fkol= ‘AlASNYHE7HWorld
Ocean Assessment, WOA) = l|¥ BEA-I A &7H53 ol o8-S 3t
A A0l Ao}, o] HuAE &% 47 A9 Hal 5& 75
, A&7FsS i BEleh EAo it dj3E wilshs H S8

0]
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< Bk 2T ICZM, MPA, MSP 59 ®HiEo] siF A2 E AT 58
FHOE QIAHI gtk o] YHEL 3 Ko flt vkt FE] #
S 7he ot shH, vt olsidARbE Ztoll At §EE SA5t
= $8% 9g2 At

(O3 2-15) 2tE3X SHY| = HE

@2cha)

MBIk, Mol Mel),

29X, M3, 0, o
ERr

(Bal4eh
DUE, "o, ajst

ZHo] Fof A7 & 719jstal vt 25 AlA A A7
T2 g A, Az, B3k &Skl Sl Al 4] A =
AL Y] 5Eo|t). ZTlete AR A AYo] HF BRI vt
Holl s Ao o] & Y T4 HH o AL St oA G
o] Wkt 71eE oA 7hss] mieel AA E e Fajt g40|t
F AL o] & g Aol Tk A2 A5 dle] €
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(4) M 2Hof et HE

¢S Felohs thst 71HEC] A5t Slof FFe] FE HEe
A oHYA L Ut ot 7|9 FFL FAHA|FHIMO)E 2
o] ¥ T HAYCRE sh= UN 7|RHE, FE B HolE tFH HE3
o =24t oS thF= FAOS 22 7|3E, A= d 47 ¥
< A2 5= Oslo-Paris BeHOSPAR)T 22 7]+, WWF 5 H|3
5 7|4 5o FEH

(23 2-16) T M7 o 22| 717 & 712

. Ingtitutions exclusivaly dedicated to ocean

1CSU/SCOR ICSU/SCAR Institutlons with broader mandates but

also dealing with ocean affairs

OCEANA @ Intergovernmental Organisations (1GOs)

O Nongovernmental Organisations (NGOs)

3.4 > Currently there are many different Institutions
dealing with the oceans, which makes It harder to estab-
lish a unified approach to marine protection. These Ins-
titutions can be Into different g

lavals: 1. globally responsible UN authorities which
deal exclusively with oceans, such as the International
Marltime Organization (IMO); 2. UN authorities like
the Food and Agricultural Organization (FAO) which
deal principally with other aspects, anly partly relat-
Ing to the sea; 3. International organizations dealing
for the most part with geographically delimited sea
reglons, such as the Oslo-Parls Convention (OSPAR)
rasponsible for the Northeast Atlantic; 4. non-govern-
mental {nstitutions. Beyond this, every national state
Is responsible for protacting Its territorial waters Itself
by adopting relevant laws. This nation-state level of
governance Is not shown here.

PacMara

PEMSEA

Greenpeace

Xt=: maribus(2015), p. 80.

o] A&7ksdt HAS Aaihe AAHT FFS A7l= g A
AA7t B aste], ohofdt 713kl gesof gtk 56] 7 ¥ddES |
oA oo ST A&7HsT BHE o7 g FA E FHol
ZAgt. UNCLOSS}H 712 4ol 209 o4 <t =44 AFSl7E Q17ke)]
EAE QI 2743 vite] S84 AL S AMAAE A Usta
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42) UNEP(2011), p. 13.

43) Borja et al.(2016), p. 2.
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(2= 2-17) oY HEHA MH|AQL S ZZ5 QIZ-a1Y &5 X IHEE

%%, ) MAN AND E,
00D '.' e d s‘ : =

CIRCLE OF SUSTAINABILITY

LIVING WITH THE OCEAN

OCEANS AND SEAS

()

Support the fur
ecosystems thr

MARINE
RESOURCES

dmarine habiats of mar

Xt=: Visbeck(2018), p. 2.; Bahr, Kronfeld-Goharani, & Wiebe(2017), pp. 42-43.

siFe] e ke A2 2714 F2jo] A A AUAA ol
oAU Az 2531 e SAS Adstal 2AF Fslo, sjde] A3
& T & Y=s =oE Zolth. EAle AEAE Mol duht 2 A
S=AE Wkke Aolth o] ¥7k= Wd(Resistance)iddt $1EH
(Resilience)®5) JL2{sfof gt} 40) sjF A2l AXH-F AefA|S] =8 =
EAIA0 722 B FABIL AEFA 8R1E AEshe S| A4
7 2280 "asity, AEFHA 890 AEA] ofgA FFZ vz
Aol digt 7Hde idsiaL, M HAESE] 1t s A o A%
S78loF 2. of2fRt olfollM @ sief ALl ABH, @ AFEiAC] 7HEiA]
= 48, ® I AJH Hsle] gt Hkge 2 o e ARV B85kt

o]

o ¥ oft

N
i

44) LE2 HEA ASI0) L0HL 2 MeISh=RIS LEHACE &, YENAD| QI8 Q010|L AER|AM &
SIS [ LOfL} WK HoE AL 23kt 4= QU=AIE 2J0[Bi.

45) 3|52 MEfA 7 AEY AN oS EH £ HOH 2| 0170 HEfZ sl=gt o~ USKIS LEFHAL 315
0| 2 A= Hat 20 2 ZEH2 JE2 S0 4 Ukt

46) Borja et al.(2016), p. 3.
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2) oIZto| U0 WE Y £

sfFolM Ak EF3 1ol wE Aol Hiet WSS olsisiHH Ha}

o] ¥ ANE dEsh= 2ol a3 ol AASKE Zlo] D
ZH AN, DAPSIW)R(M) ZH L= Sol.47) o] A

g, JH e}, dHAT 4 97

*JHX* 7, P Hoof o

(3 2-18) DAPSI(W)R(M) HEx=

£0I(Driver) i 2(Responses)

(A12)H 7|2 a3AED ((;Hg ;laefgis'-)))

A& (Impacts)
S (Activities) (B X|(Welfare)ti| CHEH
(Ar2]2)) (Bste| e, 29| A8,

ADO Ié)

2 (Pressures)
(§=CR oIt 2L

APEH $#12}(State change)
(RpH A AR CHEY

Xt=: Borja et al.(2016), p. 3.

47) Borja et al.(2016), p. 3.
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=7 B A 29 HEL sl At S5 AAA FI9F=
At A& SRR Qv wEbA S B oS EAeRE A
Fotal T sk AoNA AAAQL e A 719 wEjof Hstes WACE,
2 (cumulative) ¥ A¥H(in-combination) T} 159 4FE &
St= WFOE Hghstofof qhrt.48) o] IpAo|A] QIZF o wWE +4
Fol BN F83t IS sh=tl, IAZ Bt AHE 18 Y
Mgk A2 AMMSED)e] Ut of7]oA= Sld=olA £2 &
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12
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i)
o,

Aol WAL Gl s AT, Halpern et al.(2008)04%
0 B2 PN FHE A7 BEY HAH FFS HEE B9
o H 9F Wb e Wb ATYE)S o) YT A T4 2
/\ —

&, MAA, Al vAls dFE F48= Aolth.49)

3) OHI

Q7 B sjerel AL W) wet S o] A WAlo]
Lo 9tk WOA, AlA s1ef e Alah 22 Horet ZeAE) 24
Zolt. 154t Hitke BEsiEE ke Asastd A= 4
A TEEA G, obd A7 AL 4EAEE BIHow TR
A Eoi 9o AL A AeAet A7 AFE Yot Fas 750l

48) Borja et al.(2016), p. 2. BOX1 &1

49) SAI2 THgat 2T} 0471 Pis H7tH Tl oA Q191N 2o 27 Mk 2 MHsHE 40| 1, Ej= AE
A TH 24 (F, MM, T, MAX| E= U2 MAX)S| EX] E= 2XH0|H, uij= Piin Ejol st
&% E==0|ct.

1 1
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ofgAl HoHT RdE & Ao Het HE A8 disE A

OHI Alx+ FE3 7istd|, Halpern et al.(2012)= Q173 A|AH]
o] A% o= B7FsH] A%t A& OHIE /MEstlar, & 7he] A%
EH(Goal)E 453t o] B7h=s @A s obygh A3 Al
AHo] ZFfiAl = by} S| BURE 7IRte R JF nlF e 239
t}. Halpern et al.2012)& ol&st ¥}8& Bal U= A&7} AH-aY
A A A &7Fs/0] tiRt 83 AEE AT Aol=tal AFstith
I8y 152 A58 & e AR 519 392 12okA Zokith o
2hA AR 9] OHI= A&7Fs4 MdS S3A71A ZRtth= A4S e
th.50) Franke et al.(2020)0f4= %JQ] S 138" NS AP E
Skal, 7%t A&7 el wet RFEe Y A = ZEd
A= AQtetdet.5D

(1% 2-19) OHI Petal Plot2t 2|0]|

s

EbA TR A2 TS0 712
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Xt2&: Halpern(2020), p. 31.

50) Rickels, Quaas, & Visbeck(2014), p. 1
51) Franke et al.(2020), p. 557.
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52) Visbeck et al.(2014), p. 188.
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of digt o]de B7IstaL ofBA AL 4 A=Al diet AES A4dst
A 5771 fsiAe Bl Aol Solg Tideiele Aol East
o 7F3 28 ARgElE OHIE Atsel 14T sjgol Aled Aoz 7]
dote dE AHAE HEele 49 2 A 528 I IS
YrHit. OHIZF A AlAA o=z e f-83HA AREEIL AT, As
o] &E|&olal mZQl o]f= A A THAE 45| oivE A=
Zxs7] A8l s A7l "t °H 22AA 4 7IEe AT AL
ATk 2y AR AA= wickere] g FA O] it FHE A Abel
4 FEAo =R 1ot ik, ofFo A &A1 ofsto] tf-3ol= A
& 7hett didde A7) HRlMe 29 Thett dl A AAlE st

S A7 olek Boli Thak olsjmARKES] 8 9 A8
w2 7AAe ul ke & olet. S A olehe HlgE B
S Aol dhet A ojulm B ojeidt 22 Al Tt g2
o= GAHolof s, %Ja soin} A 2Ue U A B
5 o] ol Ao STk, Za A47ks Ao Adstol, TR FRlA Aol
A2o) A 2 TS 49 A A2 U(consant

natural capital rule)”, ‘WA HA7|E", “dHFAZ]” 5 2 fof gt}

Frank et al.(2020)2 A7St 8foFo] W4 4L 3lESH(resilience), A
A (productivity), E‘r(}/\é(dlversny)gi AFA AT o] AAEL
Y FHHo=E Hristl, i A Au|ALt AR 7R E A Ysh=
7|gto] =t 2EY, A, g ASHHQl AR &4 7hHsot

53) Franke et al.(2020), p. 557.

54) X Xt g ALZStE, 11 8IS QAGH D T S HOMX| =S Sh= 248 ZESHHE0ICE Ol
ot B M YN 7 QA 237 = O SES FH, HY IR R X&7tSt AR 3 BX
XE FI50tE A2 SHE STt X 2HS RAIGHHME QI7to| 40| HS A7 = LUOtS ZASE
= H =8 = #2[0|ch

==
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Frank et al.2020)°] Attt siF 747448 HHAA(Ocean health
operationalization)= 7%t A&7Fs/d8qt 0]-1411]- AS]-AEskd iy
2 /o gk, S1% AZAe) Tl AAS FAHHQ AT 2ES A4
& &4 7heotal 24 7hse My A 1R Hekske IS ORIl si
e B2, S5 RS A Yo A B} Baskd, o
< S 570“61% A5k 311_}‘1]3}7] H°P BERt 24

- o™= 1=

(O3 2-21) Y AZA 22| HA|

Ocean Health Operationalization

Y 22y 29

Empirical part Normative part
dEN R E ey B8

Driven by (ethical)

Based on Indicators
Values and goals

& policy regulations

XNE =X 2 (&21H) 71Xt K7 23] F
=8
Cross-sector Ethical & political
Scientific research Debate
S22 npE AP 22N, XY =Y EE)

ssment

Ecosystem Social & human
Assessment Q Health assessment
HERA W7} Atz 9 QIZH HZ WOt

Goal-driven e
management s

Governan
£ TUS BE SO MEHA 7|9 2| MY

Xt&: Franke et al.(2020), p. 560.
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IV a

Vb

Vi

Vil

LhE
TEHAH JIR|2t =52
(Normative values & goals)
XIE 7|3 2EE 5
(Indicator-based empirical measurements)
AEH 7 3 48
(Diagnostic tools and communication)
ol AL Hot
(Ocean health assessment)
Are| & 17t A4 Hot
(Social & human health assessments)
MEHA Zt
(Ecosystem assessment)
MENA 7[8E 22| F2f
(Ecosystem—based management strategies)
HHHAA Tt
(Governance strategies)
x40l 58 9 K

(Continuous adaptation)

Xt2: Franke et al.(2020), p. 560.
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SE, o2 9 Pigo= Fo

BA| LA St Ml EfS,

O OO
ahol &gt
« EGi5F TRl MR DUIER U T2, Blo| SIS Sfstaalxoln M
[0 st

°
[e]

OPHENARt 217t AL2|2] ZLfet &% S)EG0 Tigt HRIEX OfoH.

252719 9, Sy, A PR K, 01710101 9 GRS OIS 20y

L =X

SHEIXO| AL| L ME 95 47(Qualitative social and biomedical research)
o 72801 24 S0 7420 2|0l Chet A7 | TO[E 22| 7|8t Ao = M M0l

=

oro

O|' pSl=
o o TIC oo—1 =<
* 2| 7|3 YAIOR RARO| Q! T
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3. o} X7t A etAlM

ATt E59 T75= Ao FHA JFE & AT AE AL
(Planetary Boundaries, PB)}2 17F9] 42 SHdsHA f-AI5kaL, X|&7}
o HAZ Yol WEA] BESfof Stz FY== AAITE /idolth. PB

79 B Walet At B 7] HEAGS olshstn welshy] Sl
]_

oo, A 10 1+ A47H5H T BRI AFHULE0 AT 9
A 9% 7129 PBE HolAw 843 ARe] 44% 4L v %
QIrhe Zoltt. HAEL QIzt Azo] BeAel A7) okF A Fole
AABGL o 3 Al A 99, /1% Wk AR R £, 42X W)
& £50] oln] AANS Hold O FHeHgchs)

JE PB AT R4 B0) 2YL Folth PB AR AT Al
of 7% A% AF] BA0] J]elshs kY] e TTEIgLt, ol 9l
3 PB A WAQ mibt A, 23 478 A47KsA SAsHe
g oleieg 2T 4 AOBE, 5% YeIAS 1eid PB Hto] Bash

t}. =, PBe #Esto] EA] MK Land-system change), AA|S5H4 5
E(Biogeochemical flows), &d 244 (Biosphere integrity), 217to]
A3t & A} AAFE(human-appropriated net primary production,
HANPPS®)9] gHA A4 Al s g2 1T d87t Sltt.59)

55) 1950~2010E7X| X2 Q17= 72| M| il S713Hom, M M| A& GDP= 7412 SUCHRaworth
(2022), 27181 <, p. 61.).

56) EARTH-ORG, https://earth.org/what-is-sustainability/(Z44&: 2023.5.30.)

57) Rockstrom et al.(2009), p. 472.

58) Q1710i| 2fa AH|=l= SHUAQ] 1R AMAZO|CE LB = | AL ARB = AHA
2HZ0|L MEHAIE HHok= O A8E. X&7sdat XEH2|o] S5 Je2 Bt Running
(2012), p. 1458.

59) Nash et al.(2017), p. 1632.
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(27 2-22) PB U % NAS S8t s

Regional impacts

REER-E
' S Marine plastics
B8 7|3 e} s Eatag
Account for %"(,'-‘ﬁé\“ Climate change
marine species og’b\ N /" @/‘3/
apue O o o e,
% L& S %
NS & s@':v; %
2 o=
\Q > T N Ozone
S o g'; L L B 22 A%
/. & o =2
Change in 5 5g ? ‘?é f‘;;
marine habitats 4 2§ (N ‘ 5% ¥ \
LR ERE LS s R/ i % 8 & Climate < > Biogeochemical
Ku 5a cyclin
4N g -
/ ' B T8
= ? >
2 L
S8 gy ¢, g 55,
S % 8
Account for X o -~ &80/
seafood production A & SA ¥ Expand area
,;m ® % e of focus
’ = B!
R«“ &2z & o ooy
) Reoe,’ 7 & L
S
é,f/:o,u M Beyond zone of uncertainty (high risk) 2244 ¥ L0 YY)
/ Nitrogen Behavioural In zone of uncertainty (increasing risk) 2t FH(S S7h)
Expand focus: 2N Physiological Below boundary (safe) 274 0|2HQHH,
Regional impacts Photosynthesis ? Boundary not yet quantified OFX| H2s}g|x|
Broader range of elements N fixation <> Changa in lavel of uncertainty 28HAIM £Z ¥sh
ST =7 iy
X|oH @t #E
-6 e ¥elol 2a RRCETES]
By
N I2H

Xt=Z: Nash et al.(2017), p. 1627.

ol

(& 2-7) X7 AMAERS RX[Sk= 971K FIE Z2MA
e £ H| 1

* 2E7tATF 7|0 HAIH
SAFA U H B2 s
At 2HRIZ 7|12 d5, =2 01y7 1%, oir-H 45 52 €
[eF]
—noO

o >
=)
m

~
T
e
R

oa

O|LT2lErA HIEREO 1/42 SHYO SO==0 07| Bttt
0] ot otf-HO| M7t =t

<]
o0 Ahate|H i M=) AR 45 Sdohs Bt

°0c 240 BE 0j0f M2} 43, TS, SUIE S MS0| ME
BHal M5} | Of2YIX|D] SHHERH 210] AR0] {0

XA .

B4 97| QU2 £3% 0| 220
5B Q2 7|7t RHEGHTIA S0/ 4 gl ZUE &2
MES>S|

32| 20| FX P HAB0| HOIX

L]

s
0[0
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EA0 Q12 H|Z0l| ZHH MEEXIL, 520 &
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o
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XtZ: Kate Ra
worth(2022), pp. 339-340.8 EUZ XXt XY
e

Nash et
et al.(2017)o1M = A7 A EAL 8els)
S48= 2o, ’BHOJ:—‘% %‘@-ﬁ‘]—

=, o] 348 ofF 714 9
3 1), PBY o}
_ S | 99E A
ﬂ%éoﬂ o= 1_1%0]'7 A3 5 W
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X7 A28 20} 7150f 0] %|=

Q5 I3 O[3 EIX] 21420,

S ga0| L 50 015 BNEE
EURES

-

Q17to| Lt E{A O Ciet o2
of Afeli Fgk
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L

H M 2 NAS0 3t 21
QIR 2420 4243t 3t

O

YEA 7S AB|AS] 2

2N/ UE/EHE Fdol|
Ol5l EtAIZIAS OtE = GHOFAHE
o— 2o
ol Q] Bt XTOH CHet Hat
e

YRO0IZ | SE /MM T/
5 13}

Xt=: Nash et al.(2017), pp. 1628-1629. A&z
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“N(EA) : QIZiof ofst N 1

* P(QI) - (% XI) EH401M o)
AABoR0| B2, (x/%) M2
= HR0M Z4A| 755t EYO
2o 52

HoIsIX| 943

tH7| & O|ttatEs s
COx: &Z U7 Ol O] SALEHIH

O sk

(™ X|7) o 0{=2Z &5t 710]
(aerosol optical depth, AOD)
(XI19) A=E HH AOD
FEMOAY  HE S
(Extinction rate)

7158 LA - ME Oy
™ X|==(BII)

rlo

H X% X% A2 0t U
A B
30} My MBIA A, 2,
Bich 23

* OF2f1ILIO0|E 2} oE
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RIZE ABE] BA A7 obF A YA T2 <L HIKd], 715
FFE A BEA HhE U= i, 5= 3 AAE dEpdn
@, 71%).00 YIS M2 FF& FH AT &4 Hsj] gzt E44
= oPIRtt. 99 7 AT AE 2EAAe 'ckes A2 A=
A g, A7) HEwS FQlshe AlaE REY WS Z85= Ao
sttt YA LE2 TRt AEcH ALt HA94 AeE
= Eoke WHE ASer A WS £A= o2t dor2 M
o Sl ol degl) 7P E U2 o] I At FF=
Zdstal, oz QIet 9 7| AT ABAH A2 A4S AHs= A

UN SDGs 3t 4% AAES B4 At d+e F&s] AP=H &
t}.61) Coopman et al.(2016)2 SDGsY A% AAELS X Y(supporting),
5]-&(enabling/disenabling), 2&(relying) o2& HEslolal, 2+ 5 o
F3Z AYots =4 mYAHZE Afts) HE G 0~389 HFE 7o
5} 1L, Nilsson, Griggs, & Visbeck(2016) SDGs?t A544S % 7
oA, & &2 &71 A3 58, 9, A, 99, dHE FEsHIH

60) Nash et al.(2017), p. 1630.
61) AL X|S7HSLUFQIHE(2020), p. 246.
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(H2-
= e
=227t

B (INDVISIBLE)
23t

*2 (REINFORCING)
y 512
(ENABLING)
2

O " (consISTENT)
y Hot
(CONSTRAINING)
s Al

(COUNTERACTING)
3 e
(CANCELLING)

9) SDGs Al BE 7t 45 &2
ay
- SiLte| B} CI2 S| YT} 27120l 2
- ZE 3N Y3 Mg
- SiLie) SEE IHMOR T2 2T Y| 7of
- C12 2RO DA X0 27 HZ
- SiLio| SHE FToH 20| T2 S| 242 Tksop &
- QUID[3 4TS BiS
- SiLe| BEI} CI2 SH} 45 XZoHA| o SN W
- CI2 S8 20 M3t 221 XiZ
 BiLI0] BF £ 77} CIZ SEO| L0 OfFH LEN 45 K]
-Ci2 2H 55
- SiLI9 SEE 270K #2 [I2 SHES 443
- CI2 2R 248 2It50P1 &
* BT 45 HBOR SiLio| SH YOI I S8 2y
=)

2 =/tsoM .

Kt&: ICSU(2017). p. 23.; Nilsson, Griggs, & Visbeck(2016), p. 321.

sfegol A Q7 BEe

T = 0

o2 Hobgt AR G FI WO 4% g
AT AEE 24

sgog ¥l

ZHA(SDGs 1), 71°FS4(SDGs 2), ¥ AAeI2 FAJHSDCs 8),
A&7b53 £A9 BEASDGs 1), A47Fst AH|oh A4k A9 1
A(SDGs 12), 71% 3} the(SDGs 133 24 - 244 Jae Favs

ACE YT
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(O8 2-23) SDGs 142 Bt 28 7t ¢1A| 7HE=

Xt2: ICSU2017), p. 176.
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ey o =
- 3o B2 X% 18, 2ot Y 420| £7 0102 X753 Y
£FI0 shyH 24
- GIOKS ZIR| BSO| 7[319} 50 KI2I0| HANOR TA| ol D2
14411 QIR BOINS MRt B QS BIMAI7I= 29
(RI47HS3 ZAIRH S » Gtot 0| 8 9 7|8t AJ, DS T2 SIBCHOL HIOHA| 27 5
=A) S EE UM IS
- 3I=240] L3t QIO X753 W B £ K|
* KIA7HSt AH|9} MM B0 7|5t Q1T KISiAE(0] SIS RIB,
41 oo} S
(RA7tst Aoy EE BT, Bl e B2l St 0% 2 KR B A &
A19| wx) LS XS0, X47HTH 2810 NS St Q012 S0/ X}
22 X|STHSE ARSI 8. 0 & S 2H 45AI8L Yoz
U o
las1z OGS 7I% visiolpEt oI st 8l NS ZAS} LIS Bl
W2} SDGs 149} SDGs 138 S4H= 22 B3 712 B48 o2t

g | HAS _
VIR ERHES) o g aor o] w12 S0 AILKIE 52 4 SIS

Xt ICSU(2017), pp. 15-16, pp 178-182.

SDGs 149} th2 2% 7+ A5 &89 441 7rs Exd
A (o]

ol
Aok Artkold 35y =
A, A BAE AL, o, A, B 55 5 A A2
Ab A9l ad SO= ofofA Tpefel s BEiA MEIAE ARt 4 U
53] Rl HA|(SDGs 1), 710t F2(SDGs 2), A&7kt 4xH]ef A4t
il

il

(1

of At} 4t A HE F, S YA 2, 1S 2 Hae A
AT} A &4 A4S AYs, A&7 A8|QF AR i @

2 011 ¥ AL ALTFssHA ARSHA 2t
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(O3 2-24) SDGs 142t Et SH 7t 45 X 4

KEY INTERACTIONS
SDG 14 WITH OTHER GOALS

+ SDG1 + SDG2 + SDG8 + SDG11 + SDG12 + SDG13

MM

133 I

Xt2: ICSU(2017), pp. 210-212.

ICSU & ISSC(2015)629] At AR A& SDGs 14+= SDGs 6 2 15
ot gt AUAE 2EA]5L, Ao SDGs 29h= HAA EFo|=oxvt
Utk ®IE &3}, 23 oA 2, A&7t BA E AN T SR
o=stA] gk RAA IS 2A:T o Ak Yol AlBsh= BHA A
AT 37 9 7|5 28 5 SDGs 2, 3, 6, 7, 11, 12, 13, 15)E&
SDGs &3 7t AA =] U2 SRIstt}. EIF A A A= upgd} 2l
7= 94 EgA 5 SDGs 1, 8, 9, 12, 16, 17)2

Blanc, Freire, & Vierros(2017)< SDGs 14 W A5 3% 7+ 459
2o WepE 59, 39, APRCEAL] AAG AL RO T
51Th63) A% 9]&AL SDGs 14 WA 7HE 283 7FsAlo] I=

62) ICSU & ISSC(2015), p. 69.
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folA], A 7ete] 459 TR &8 4t g =
2 Y BAT ArAE 52 Hu/iEa FAA o]elo] F
2 "A 4= ook MPA A7 & &2 AR SFE= MPAE &6}
of met 2=AZE T2 HuWIfE=o] o]o] 7pHA Y u]F
At MPAS] TG AMYE AT 39, T U7 A9 A =
AnE 3R GFE uE $ Aot AR MPAY] A3t A= 29
& oj8lgF 744 R o]ojd £k Qlth. SDGs ZE Y AlE E8 7 BAS
QA2 FHHoAT, BAH 52 FHAR WA= v 2ok siged
T} o] AP W A1, i AMISH F SiY Lol IR
=9 A9 Aol £44 FIFE mAH, BE F8T BAH &S

A2 % ek

(O™ 2-25) SDGs 14 W M2 SH 7+ o2t

lllustrative linkages among SDG 14 targets

oL 2 ’oh E
Ny =
Az o oo iy
fo pO
o o8

o > orr X @

To target = () o
5| ¢ |¢ 2 1358
c |w =2 o ] 2 COR | RS
2 [ ] 2|5 = |8 35(23%
5 |ge & i 3 5 2 25|98 E
= @ = bl = Pl ) o 235 |2 - |
o ES G 2 e8| 3 Qv |l va|ob e
o |gE « | ekt 1 0 (&0 [=L2 g=
o og @ c 2 s | E 20| 5 |a% ET
€ |25 8| 2 |2e|oy| S0 |8E(82 |28
5 |5°8 8 o< 9| 52| 3 o =4
s [=F% o e |5 |83 cfs LN <E§§g
=RRINE ol IS ¥ |wE|led || 8v|2vel use
From target I [288] & S |E5|323 |35 |25|FT5E|JE
4.1 Marine pollution = — =g = =2
14.2 Management of coastal
'and marine ecosystems - ->
14.3 Ocean acidification — —p = —
14.4 Restore fish stocks — — —
14.5 Protect 10 percent > > > >
of marine areas
14.6 Reform fishery > > >
subsidies
14.7 Increase benefits
for SIDS and LDCs
14.a Scientific knowledge > > > > - -
and technology transfer
14.b Access to resources ’
'and market for small fishers
14.c Implement international
- — [ [ — —_

Source: Authors’ elaboration.
Note: Arrows indicate linkages from targets in the first column to other targets. Blue: positive link/ potential synergy.
Red: negative link/ potential trade-off. Green: variable.

Xt&: Blanc, Freire, & Vierros(2017), p. 7.

63) Blanc, Freire, & Vierros(2017), p. 9.
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H 2-11) SDGs 14 W A5 XISt 45 X8
-7 yoxg
14.1 - O10F- 3% XRA0| B U X|27ks A0 0f B2
(RE HEHO| SR O |« 44 TS O O3 HXOI FFHS WO, ITHHI B2 3
UL UA) | =0l g HIEZOR 001 2 9S(14.)
49 * 9% U BF A B T LR 0I5t ARATHUENT(SIDS) X
o ABIIE(LDC)2) SE0) HAA Y2H(14.7)
(Bl Ayt iaat | 5 i - res
oty | Ol ANBLE SIS ME U B R O MR A X8o(h )
ST M2 opn RN AN N2 4 918(14.2)
- AP S MPAS HEXO! WS Wafehn, B2 2 UX2)
T2t S2 S35 71Z0] ZH- A3 TES HEAL 4 US.
145 * G 0{QI019] T2} 21245 SDGs 14594 14.b 742 O17= &0
(o10t 2 afote] 10% | [t BHHY A BN 25 US.
23) - 32 £F(14.1, 14.5)2 SIDS - LDC(14.7)0l 3t 2RI 0] 7t

14. G(Ex-i SEfO|
Bag Agdtdt 2
5% ! XAl
14.7(SIDS & LDCQ
A 012 B7Y)

14. (A2 GM01R

olo) Xiel U Al B2
5 5Z)

14.c(UNCLOSOj| &t
Y = O[L)

A= MPA A & |0 2A oE
MPAE 2 ¢t 01212 7K14.7)2 X% At=(0f| of & XIS

_{

0% BRZS O3t HTfQf BRFO| A Tl SHHY 4 2

HHY 42 S,

OiRiZt Z2 312 71k 5L XN, o B, 578 Wt

0 14.22H14.4 80| Fete &

AT 0% BEHE O, 7|5 s, XIPIAfoHS EEo/0] o 2

BV TR

N 0192 B7|E S Mgt
S8t S (14001

- HISE MDA 14201 MR 25 2 29), 144017 28 7

I‘II) 14 5(MPA X&) F&te &

14,1310 O, S5 K4 S0 OJ5t Q2 0l12), 14.2(H25 MERH =

#), 14.4(015 2= H3 2 X7F53t A0) M1 =e)2 22,

A T LHOIA RS2+

* UNCLOSE ot 1fet S22t otief 71 JH - OIS fIet AMAIE X

T @ 14,30 HES R0 SAO 24| TSI 7] g &7
SiCte SBOIA 14.70] 23

Xtz: Blanc, Freire, & Vierros(2017) LIS EHZE XXt 2Ry

65



|-0Il
ol

H3E ollde XL7tsd = 3™

1. = XSS g

) HE I=1| I‘“E

(1) BHRAL
QeI A4Rs o] B AEs B HANE Bl WA 7
% AR A HE5HE A196463 004 A&7 EH YL E 743 A
o] Alzolt}. o]F 20079 wHH AR T AL 712, & A
Aoy, 20109 HAE At
(H 2-12) X|&7tsEH HE HE|
2= Az y2 o5 ye
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AZott. < Frank et al.(2020)2 A73SH sjFe 2+ 9 AL 3)&
H(resilience), A (productivity), ThFA(diversity) 2.2 ALAI5}H]
T okt s A4 B7HY S8 S A= AAdske A= A1d
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(2) = Eot

FUIAE % BEEY TF, Ao AA)E FAAEER B,
B Ao 7 A2 A2 sielsh B 4L OHI AT AN
SISATh76) Al B BaE QU o ojgla} 4] E Bhg) BEw 7R
Lo, ofd 59 BEE A47Rse A olZse 42 ojele By
W #8712 4 9 AR2 4GAT. 4 A2E AGY A28

BB, 44 59 % = o WA EA 2eH40R Qstel A

°H°k *P‘ﬁ 57417} 7H‘*H 11 At =7 &
BRI, AUE, 2HRETHAIS, AQUSBA AF= 52 ARSste] Bt

FAT.

|0

[e)

9](2017) d&o] Mgt $4447944(Land Health Index)
9} OHIZ Z¥3lo] Ad AR A&7M5AGFE LR oS o
(E 3-3)A" UErdigleh. 25k 4371 91(2017)2 7I=duE d4d2
= OHIE #-gslo Brlstairt.

75) 288, https://github.com/OHI-Science/kor(ZA: 2023.6.1.)
76) silY4=AtE(2016); o TR R(2017)
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E(4) 5oz 4 6}% GPIS) e Ao, Fpe) 48 AUE 2
Astol B IOR T ALTMA Bolel BET 4 Ak PG A
Est9iet,

1) GPI 7HR

A AR 7V HEa oz E8ste FAAR] GDP= 24 7131
Eoldl HF Aihze] 7S B il
o2 ANAA EHL T 4 ek Ro] Aol T B 2005
d SYA TR g GA AP B AW A4 2 Axe o] &
A3} g4 o] szt ALl BTHT HAET Aol BT 4
Hyl Ad 2 AR Fofo] MAiF Z712 Qs GDP AAEo] & E0o
A5 A} o), A Foi7t AdY WAz F2)7) Qs 3
4o 245HA Rk W] k7

_I_4

y-Ke)
_l_

GPli= A&t 4] 142 7|92 = Cobb et al.(1995)°14 A9t A]
F2.78) ZAA SHint ozt 34 ooy A 17 5ol IHE AH]

2] )83} o|zlo] AL mlY el MIAE oY 5L TR 1
Sshe 5, HAAE A4 7H) s RS FEske] Asle] W 4
2o 2% 2 23

= Ao MRS 1179 WA, GPI= H ﬂ 5ol =t
3hgo] @A ohet A7 (el AR)e] vlX
77) Talberth, Cobb & Slattery(2007), p. 1
78) GPI9| ZAI2 Daly & Cobb(1989)0] HQtst X[&7HSZMSXIX|S=(Index of Sustainable

Economic Welfare)2, GDPOI| CHSH 2|24 2 CHOEX|0f CHEH H2EH0| S
79) Cobb, Halstead, & Rowe(1995), pp. 9-12.
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T4 2 vE, t7] 2 ¥E, $A 2 A &4, A 2 5 A
M 82 mHsie)
(& 3-4) GPI B7t &= & 2t et
W= ey W= Hhey
o1 At . TPl 2% R Big -
AS BHS ) DEAT HIE -
AS2H) Cf) JHoIAH + 23 2% Hig -
TS| 7H| . o7 29 Hig :
SAES K] . A2 B HIg :
AHIXF LR AfbIA + &) 2 -
EENE MHIA + SX| LA -
Hz Hl2 - o da -
7FolA HIE - LR AHE 02 -
Ot AIZE - 3715 212 13 -
SoH 18 48 : oF 1 :
AHIX IR HIG : & xp=ext .
s28i8 : 2 of3f .
FXAS SYSS UHQ AHIQ| 7EEX|E HESIER SHSTI FESE(EH £50| £5245) GPIVt &2
Xt&: Cobb, Halstead, & Rowe(1995), pp. 9-38.

GPI&= 7|12H o2 GDPE Esohs =124 AAH ¥ 52 3
7N & gHibete Aeehs HolA A&7 AAE B7Foke ofE A
= Aol7t glom, nHAA S g ARet S TR HE
< Agota, A9 A &, AA|, AR, A&, 23 5o S5
= oA 233 As 59 et BAstEY S 3
T}.80) GPIi= GDPS}F 28] HA| &89 g0 2 st o
891 ket oA, Hoh At gujofA AHE] Y] Td 22

O Q 94

% ol A4 B 4 gou, 9N 3Ee ava

=

moh o Hr %o L oE

80) 0181Z(2012), p. 5.
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T 71wzl A9 Zgo et Hefet ool EARithsD

2719 GPI= 2639 352 &3l 718 vpet o] AL3l9] toket 4
< SHHoE Frlelglov, FEE £4 Wy AR gH ¢ XS}
2 5ol A FolA] grol &-& Al 719 FUA gE ¥ A4S H|w} of
Hri= AoFo] AQITE8D) webA] A AFAEC| GPIE JHAlstal v]=t3}
At SAE dAoE &84S AT At Al A+ Yot
th.83) weta 9 Q] AR AtollAl GPI AFgol E-83t Aot il Y
AT = Bl = gl et GPIY A& 7Fed= HESISIH:

2) GPI &2 Al

(1) tgtelE

=W A= GPI 7H 27188 1 Md¥ -84 FET HE lon,
A ATE Sl B8 TFe s AES ARk vy FEsith HES
& e B8 AR 7}—rtﬂ U4 HxE GPIE &7E A+ Y
(1995) 0.2, =719] B 55 Asl] 91t 02 FMst= 2HgolA
ot AeES HlusHEA, GPIY EUY A&7Fstt BAEAAR
(IndeX of Sustainable Economic Welfare, ISEW)E $HZ o0& t}F
10, GPIZHS] SAVIE A|ZBHHCEED SHoF AT BoFo Al S
(2002)85> % A - EH 2 H-83(2005)80) 5O] =9 A&7 EHAE
M 5% Aeotdr &8 7S AlARE B o

81) Genuine Progress Indicator (GPI): Definition, Formula, Vs. GDP, Investopedia, https://www.i
nvestopedia.com/terms/g/gpi.asp(ZA4L: 2023.4.20.)

82) Talberth & Weisdorf(2017), pp. 2-3.

83) Talberth &We|sdorf(2017) pp. 1-11.

84) 5M4=(1996), p

85) S %‘—’Fﬂ?(ZOOZ) 11T

86) UM - HXs - A 6._(2005) p. 168.
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153 -£532-0]97(2022)1 4= GPI9] ¥7F FEES 37, YAE,
AAAE, A3t o7t BA 5 oA 7H] EFE 42K F, 1997954
2021971A] ¥l d 71 717F B9k $-Euete] GDPeF GPIS] A|A|E st
E nwslgon, GPIo #3 Y Wslel FRublo|HALAZ-199] gk

(12 3-1) Q2|Liate] GDPE} GPIo| #15}(1997-2021)
Ci9): & 9, 20154 AE 714

1,000

N H S & »
SELLSEE S

o GDP e FYIXE &3

A& 1SS - 2ZA-0|KH(2022), p. 8.

o e%)
é’go&
T <2
%
90/0
90/;
\30}9
90{?
e%
e%
2
90,)
90{9
90{9
%
%,

(2) FHLICE
Auehel vl 2] 7]l GPI Atlantic 1997@ A o]% A% XY
O] A&7 S Aol GPI9 &8 Hyete]l tigh thefet A+-E sk

=]

Ao, A AAL GPI 7|+ HEHAS deto R GPIE 8ol s: 1
-39 9 Y Fd=r L8517 k.88 GPI Atlantic® Nova Scotia
A9S gAfoZ GPI A A5 okl o, GPI Atz &8st
rg7} =E>—. O 89) 01/\} 9—]’—‘;— /JLQJ— /’\Z x]-O% x}i o] 7}0] g}ﬁoﬂ ] ]L Oﬂ
3 o1& ZE T A}3]A AHE o7 BESE 207 dF=olt}. GPI Atlanticd)
87) I554- £2Z 2 0|2UK}(2022), pp. 7-53.

88) GPI Atlantic 2|%!, About Us(ZAQ: 2023.4.23.)

89) 229 HTE2 GPIE &M X A 20k H2Wae M2, X5 F+dok= QAES Cobb et
al.(1995)0] HHSt &= (component) tHAl A ™ (account) 22 HHGH | STt
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F8 852 GPIE Tohe 4 971 d55< Ateshe H A8 A=t
PHES A5, Al A5 S8 Al 4 2HE AAleke A 2E,
e B A4 A Ao oSl S7H6kSiTh0)
(E 3-5) GPI Atlantic2| GPI H7} &5 74
= s =5 W=
A2 ARS8 SAF 259 TIR] EY 9 59
= gl 20}0 X A2l
2488 e ZSOH‘ 72 o n;_imor stA
07} Alzte) 7r7_<| Kol K O & ot &
=& A7t 7HX| WEW
A ol 2 oH7|
R SEAFY (R XH2) +2
BHIPYX|S 07|
ol =AM 0|7+ | &+A AHERRIX
01X AI5| =t 2d I_Illl_to‘t%;c;w SEHE |'jjq_
Xt 2 HIE Xl & 2HTA S
- 18 4% =

At2: GPI Atlantic 2|8, About Us(ZA1Y: 2023.4.23.)

£5| GPI Atlantice A AHE 5 ol 2 o 2+ 37
A1E 275l Charles et al.(2009)9] AZ5HLE A&t A=

_,_,
ool
1
2
Q2 2

WE
=<l)_lr,l
)
e
o,
|
o=
Huj
i)
>,
ol
o,
=L
X
N
H1
)
1\
u=
=
>
o
o
N
|o
il
=
1%
ok,
o o N pQ o

A
G2 2L BREQ) 053 HBRCID olgl A4, oY % Y
f49) w0l 1% 2ol WA, A B4 A 502 T4
A7 AxE GDP @ 187 22 AEH

_=)
>
fc o

90) GPI Atlantic 52|&, History(ZAMY: 2023.4.23.)
91) Charles et al.(2009), p. 3.
92) Charles et al.(2009), pp. 45-46.
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5 3-6) GPI Atlantic®] 019} & S} 82 Tt XIE2| 82 7Y

=5 Gt K= =F
T2 059 Y= #Hat
M|
ZQ 019 7tx| tHat -
AHER AR YT Hs)
=2 0iB0| B YAV At2lEH
0252 Et H0|O2= ?A|
(mean trophic level) HRE

At=Z: Charles et al.(2009), pp. 45-46.

S o=

Cobb et al.(1995)°14 A|td o]<, thFgt
gotog F&
of o]
AZ ] 5 7)E
Talberth & Weisdorf(2017) v|=t
= GPI 2.09] 7 AH| Oﬂ— -3
FASH= H7F =S (1)

Al A 715 3 )H}%Lz%}x] ke

2=

Zeigkort, dAe] Faol AYd 4
AkEA A2 S A B2, A2 B8
GPIe| Al A2 A4

N519I T} 93) o] AT GPI 2.0
IR LI - P ENPAESE )R
A 8 9nA] A7)0

L X5

27152 A1

(LYl THE) THF APAX] T4

A1A7F GPIE GDPYJ
x= A& A3 20
£ HQto] ojst
F87F F71gol wt
T30} SEHOAE HdL

2O

27
= BRAT, 3 1359 B/} AEe AVNE Bk
(H 3-7) GPI 2.09| Gt g5t X|HE I AL
Hore= E:s El[Y]=] A2
HBECH Giltt XIE) | 7HA oAt XI=
flﬁﬁglﬁ 2A=H8, USAHIL BIE, | (HBE-DEFR-H)
MBIA 7o | DEFR(0] 2 izt i) =°d X AL HPI 8IS, 70 No+pP

AT MYHIE, Bel=, 5

K| SEM, 71A e, 715 2

93) Talberth & Weisdorf(2017), p. 1.
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Y= RE H|0]E % e
SN

LY A8 7P 24 9 9
X, XiE4 7, 1S U 5ol
S, XE-FA 2 28 i,

=

HICH At XIE)

|k
INQEBS £%)  AS 2@ U
PPES7I0IA 82 X ol 2ust ZUHL, =
HIA) 2 X|apEe, B2
1S W= 98 HY, XM=
KH(QIA A2 MH|A) | 19 9|F T, = Aeio)
9l mo)
= 017 AlZte| 7t HIZ(] =
Ho| MH[A L ’
LA xpRO| o
e (Bt Amxme B I AHOIIIRL B I (asHKEHN
=7Ie 2t AEO| 7t 74 28 7|
A1) ol MH|A
ol 24 EA| B SIH, Af
TV IS [ - T P-TRPNS
= -, =2dT O, o
R e B T TN
(=] .

9|
DKN(XI'E X|'|_9| éjéI) EHiﬂ, E%Fi:!*—! ﬂfalj AHA|—%I:

— O
AA|
=
HIZHotA| H712%7|1%, 24714 @
A2 EA, POL(2) £, 2233, 33, 1A DKN+POL+SC+
M Y 9 e RU
Mooyl
T o 1 w2 AR WA, S3 1S
SC(ZA B8 AR Hg) 15 =5 =T e e
AL
RURIE 2 Sate0) M2 | 9F I 2300 02 =X
SR Z4) RS

Xt&: Talberth & Weisdorf(2017), pp. 5-7.
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ghH, GPIZF ARk 204171 & o|F& st A= GPI7E A&7k,
Ao BAE, B A& F /HE BF QET 4 s A5UA
et =o] EAskRTHY) &2 =9 A3, GPIt A&7 &
Ao BER] ££8 EEF Aot AFEAE tiEAo] ZAoxo] glor,
GDPO| e dA 9] £2] #E2 YElle BEA=A 9] &8 7HA7t H
E0e THo] diF=AH9%) 1 dxk, #d A7to] 201490] A= AR
g GPT 2.09] A& AA % A4S GPIE @AY A 2] gt 3
7kl &8otal GDPe] HAMEA S B84s wole BH=E 2=
th90 FHA oz god v, FF GPle A&7 B7F A5 Y Al

T8 AR A TRk AARe] wou BE A AUt AAR B
e} Aok 52 1HT "art okl weE.

3. ol YEHA Mu|A X|E

OI

1) 1Y XI&7Hs8at GEfAIME|A

Aredo] A7k Atglol] Al Fohe HAdet dHEe Au|ots A Au2l
M2 A&7FsEAL] M3} A T fet AHAAR LS
R G AE7eA B A A @ B7RE ofdEt, AEAE
AT Ag]o) Algshe AAIARI Hole HFEHoR ® 7}"2 T A BH
AMEI2A Es A7 ASshe Tdet YA 3
Ao grietal, A3Ege] Holkg Ediz A /Wli@r A H A
< vhdshe b 284

94) Talberth & Weisdorf(2017), p
95) Talberth & Weisdorf(2017), p. 2
96) Talberth & Weisdorf(2017), p.

p12.
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(23 3-2) o YENA| MH| AL} QIZE YO| A

ABERA M| A B
Production of Ecosystem
M Services
Decisions and Points
Of Intervention seafood
22| 9 A 4 Jigan
arvest
Y AERA 29
Stressors n o8 =gy
On Marine Systems Dredging Transportation Desired
a 28
R MNE * Temperature
o Ahst rise oni
. g%gg * Adidification -?Za ﬂ%
.29 23 » Eutrophication _
« HAB « Contaminants | Protected
. Areas
« MAZ| &4 HABs wa
- 7|E}, * Habitat loss
L
Water Quality
ey

The Question: = 4
R Mo A s optirize the <> Recreation
3okeEp| intenentions to Ry

ol & oAl

maninize
g 2o0R prodction ol s
= a ..Many etc.
others 7|k
7|EFCh

A= Institute of Medicine(2014), p. 34.

A ABIAE B7lols AEE B A AujA9] dgE ozt
Al-Z7HAR1 HSkE oo o= Qivh. AEA AH|A0] AJAB AR WIS
ol A AR|A9 S $EE 0ot 4 itk ERL AEA AH|A
2t B7VE B4 BEA AHIA T o] w2 AT W2 A
oF o 11 o5 A GofA9] ABEjA AH|A FA WRES
n}%@&iw, SN BefA L A&7 AR ot o SDG EE 94
+ AHIATE R AN & 55
MUIAE A= HoOL-% E3, SDGs 6(E Y9 24 U A&7hs
gk #2)), SDGs 1057+ W, =71 7t9] EBT sia)ole 7T 4= Sich

HJ

o_aoﬂ

Q.

U:

o

=2
k1
N,
.
ok
4>
30
r e
2
i
ru[n
)
i
of ©

4% ARA B0 249 5e FA AZte Bl
| 7130, ThoRe PR A AHIAE FA

(multifunctionality)°l 7 L=
55 AoloA= BT AEA

1=
of Alsgtet. ook oA ArA AulA
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Mu|A0] Z717t T AEHAMHIAY F7F Ee A0t FAO] UEE
AF A (synergies)?t EFo]EQ (trade-offs) A7} YeRdt}. olof u}
2t £ YA ABIAE SR FEo] e BHA AHA9 A
& o]ojx|7|k gttt o]t AEA An|A0 ES S AHA A
HIA J7F A e BE oA AAONA d5 29 =& &8F & St

2) oY WEHA MH|A TIt XIE Ab|

Hattan et al(2015) 4eA 9ot @A=0z sotsty] 9ia) A
753t AulAS ] Tejstel, 1870 AHA A FEE) XS Z

=
EolL, ot Y S30IA ditder AEd & Qe

ARG ol §AAY, B4 ETRIGR BHRARE AL 2dPrix

e AEste FEH U2 Eddte AR=ol AdHUH.

H 3-8) oY MEHA| MH|A = 2 UHNOI X|H
AHEHAIMH|A QUEIA X|H EXs
R OS2t HEF o E= B * HIO|OHA 2F
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Ecosystem service

A) Goal level B) Target level - Carbon storage (Mg)
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10 59 isi
TN T . I Fooa provision (ea)
[ B E— oTH N N =i N Y
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5 54
0 o e
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16 104
__ 20 15
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-40 104
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Scenarios Scenarios

XtZ: Johnson et al.(2019), p. 5
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gYL - YIZE QIR ool SHA 2 Chort
HR(EM, %) |- YIRY LIRS AMST S0t % 14.2,14.7

HISH M gtz |« X&7ts B2lE SoilM TYet S8 MBI Big 114.2,14.7

EtAN HAF Ol SA
HA MY R EF 7|0d 14.2,14.5,14.7
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712 M2 | - 9I2E EUDLHIO|QAN o5t QHS Hat 141
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k= 14.2 H3t #HAo] Sl AR UENth 23 AujAg A8
A 719 #go] 14.1, 14.2, 14.5, 14.7 F3;} o] 3lom, 93
23 9 o7t= 145, 14.7 B #H A0= Yyttt o A=

102



oY XI&7Fsd Eot A 03

A AB|A FEE0] SDGs 14 ZHE o} thE2 SDGs BH}E
o] Y= HolEr) oieh AeA AuA JEE A0 S8 E
2, AF A A AL BHAH AREEL A= Lttt

(303 3-4) RSTHSLTUSHENMF SH) HEHA MH|A 2y

SDG 12:Resp. 100
oms Consumption& ),  SDG 14: Life below Water
Commu. Produ

requlation
Erosion control

Water purification -

Cultural
Nature-based tourism

Local cultural &
recreational services.

Key: Scores: 3- very Important / 2 - important | 1 - nat imporiant

XtZ: Palacios et al.(2021), p. 11.
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& 7H0fl 2 X017+ ZXfe.
© (M) ZHS SMOR Metsl= 0|
SRR
= = 4O FE 20| SEOK| QL0 XIS K20l KIATHs 4 2H7H L
* (RIGIAHR) XIQRHR0| QAIE/T QU=7te?
= XIQIR}0] Chet SIS Of15] 52 40| RAIE,
© (MO T) A TR NSO SlEiS HZatR?
= 07|92 T HASOR 2 BT 217} 9I312). 7| 5 0JM| BXIPM2.5)0] L3t 01710)
=52 19901 0[5 HMEIR(OLY, he20] OECD E/=01M 013 izl

S
0x

o} e

i
<2

G HESILR? =M HH|

|2l

1o
N

[0

A 0|
s

I
ojo

A= OECD(2017), pp. 8-15.

106) OECD(2017), p. 3.
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oY Ri&7tsd Hot Al 03

H2E oY xIH7ksd 8t

e

WS

1. HEdH ol YelA HZE &7t

¥ A A4 B7H= HELCOMEES] 3% 874 25 9L3])ofA]
HES| ] A A4S 5 E |A5H7] Ao AR ik 107) HELCOM
e A A7 H7F =HEcosystem Health Assessment Tool)108)= F
JLst HH, BE O A, S AEE 2Rt

HELCOM A 4734 B7te 4242 490 1974 ARE A
HE(E G5} A, AE T A, gt AMH)2 FLESH= Aol
A ®E, A4, AES] EQR(Ecological Quality Ratio)= 2+ &gt} 2
A= ol met RS Attt RYgSt = EQRbio, A=
thorA AMElE CSchen, 316H4 AFel= EQRsuppE A4S} EQRE 7|
& 2343 ¥5 2H] A9 wEt 24 5= Aot EQR 09141 17+
o 2 =EHY, 19 7R 7€ 2400 vls] AHE e si4
& e CS= 7HE AR YA 0 FE ¥ud A=, $A7}
s 20| Ao ugtth 3eAlE Al Mo 23S Ho] 71Nt
st ERol= ZA2&, 0.0-0.5¢ ¥4, 0.5°1.02 5, 1.0-5.02 BF,
5.0-10.02 &%, 10.05H 2 F5= HELE EFAT vpAe 454

A

jiiel

Me HE 53 TFs) o 1 48 $AY 712 AH(European
Commission, WFD)olAl &= “one out, all out” Y2lo] oA 5}to], F
7t A3t F Foto] AIE o 499 AvtAQ A ARz Ff;‘é

She Al F

107) Helsinki Commission(2010)
108) HOLASEt I X[
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(O3 3-13) HELCOM MEHA| 218 Bt A

| BIOLOGY indicators

Bio indicatar 1 | | Threshoid 1 | [EcR 1 -
Bio indicatar 2 | | Threshesd 2 | | ECR 2
Big indicator 3 | | Threshoid 3 | |Ecr 3 | | | E@Rbe -
Bioindieatorn | | Thresholdn | [ ECR A =
CHEMISTRY indicators -
F
Substance 1 Threshoid1 | [CR1 — o
Substance 2 Threshokd 2 | | CA2 b -
Subsiance3 | [Threshod3 | |CR3 | ||CSchenm T
Mlﬂ ThrllhnH n #.'-Rn ﬁ
7
SUPPORTING Indicators
| indlicatar 1 | [Thresmes 1 | [EcAr —
Inclicatar 2 Threshokd2 | |ECA2 | ||EaR @
Indicatar 3 Indicabar 3 EQR 3 e s
| Inclieatar Threshoidn | | ECR A -
~ J L . J L r ! L —~— .
Step 1 Stop 2 Step 3 Step 4

Xt=: Borja et al,(2016), p. 7.2 13 3

HELCOM AHA] 2734 B7t £72 olgstel WESNS Hrke A
(2003-200749), 2] Sfofo] 15 0|3t SFolck.109 FED 5
Q) A5 EEY Roho} Aole] el 2 FE Bt 2t £E

Jon BZE Fgog A4E A7 Aol =9th

109) Helsinki Commission(2010)
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SHOY Ri&7HSA Tt AF

(O3 3-14) LESH MefA 1424 E7H2003-2007)

(oot HEt) (4= Oy S

Xt&: Helsinki Commission(2010), p. 15, 17, 18, 23
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2. 28 GES 7110

EU9] s A2k =AY T A" (Marine Strategy Framework Directive,
MSFD)9] 242 s At B&E HF/d= Bt A&7kt 3H°J
ol-&& FAsl7] 98 GESE gAste ZAolth11 o] Zx g4 oF
sty fsl i A 5 B7FE s¥ska =, Y *"ﬂW
o Bt g AEA 48 84E D) S &Y, o et B E, @
=4 5, 2 AEA E9E 584 E9IE 3) oI5 2R(IF EHOJ
IG5, HIRA 5), 4) AA § D AAAE FERI o]2d A 43
Q4= Qe Aol FFe wrom, 11749 AFA(MSFD descriptor)
E A" 474 2FAE Eske ARV A5k, 2 A E o

B7HE X9k §, &7 JHet /\]E] T 5 A4ttt OW E‘ﬂoﬂ 28

O

=
w
izl
w)
B
r
e,
)
offt
m&v
o,

B7} A E Biscay®e] A7} 248t Biscay
Tk At AxRlo] QIS tiA ol /NI whof sfgetth Bt A
I} o7 9 7, A ‘3410]*]“/—\*2 Xﬂﬂﬁ} %l oﬂoﬂoﬂ/\i 2(Good) 5H=
suoll sigstaint.

i
T?a
-
B
o
o,
N
iy
i)
H:l
l‘—?~
0

V,\
D
@]
@]
Q‘/

110) Borja et al.(2016), pp. 1-20.

111) European Commission, EU Marine Strategy Framework Directive, https://research-and-inn
ovation.ec.europa.eu/research-area/environment/oceans-and —seas/eu-marine-strategy—f
ramework—directive_en(ZA4: 2023.4.8.)
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XtZ: Borja et al.(2016), p. 9.2 XX} XH=HS

(H 3-15) i} HEHA &

AZH
BE2Cie
9245
742t 01

3y HOINE

%

=8
o ro 40 09
M org
- folr 0x

08
o
0e | 1A

4>
rz
Rl
rio
=
o
0e

o
09
I

2|7

4
ol
b
ojo

ﬂ
Ot
&
N

GESE #7ol7] Al 1171 A &E AREstel A BEiA 7]
=8, o7lole A

4
15
10
15

8t IIt ZAKBiscay2to| AHH|)

EOQR
0.51
0.98
0.48
0.40
0.96
0.89
1.0
0.8
0.60
0.57
0.70

oY X&7ksd B7F M

22 e
0.08
0.10
0.07
0.04
0.10
0.09
0.02
0.07
0.05
0.03
0.04

0.68
(Good)

= O, A, A4, Holrke, #3993 A

o

AE[E
10.35
8
15
7
9.4
10
2
9
2.7
156
0.5

75.5
(high)

o Ueh

|
A4,

03

T2, 29 =4, 287], &0 2 Tt SHol 2HEn. EUZH A

Al

=
X

gk 5670 A #=
o] QlofA Izt
=1

-

a3 g -

roh

@
=
ohgol o} e, olefet HTL Y
259 4 933 A vk

ko) el
orS.
&=

e oot

= AHEe
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(H 3-16) EU 2tZ A 7t X| &
& s EEF
111 | 2
1.1 ZER 1.1.2 23 e
- 1.1.3 |39 22 XY/ MMY 32 42
S 12 MHMZIR 121  HHZE EEE = biomass
1.3.1 |72 EA S EM0]: AMA| 27| = SO X, M|, SAMg, MEE/A
13 S A H_1I | EASH E4(0): MM T7| E= HH 7, gH|, SME, MZEZ/AF
13.2 JhAlzel QXA X
1 141 259
M=o 1.4 MAX 22
ors 142 23 IjE
1.5.1 | MAIX| HE
15 MAIX| #9
MAIX| 1.5.2 | AAX| BL|(cHHE = E9)
1.6.1 | MYHOl Bilt T AEY
1.6 | MAXISE | 1.6.2 S0 SEE E= HO|QUIA(HES E2)
1.6.3 |22M, 25ty 36ty 24
MENA | 1.7 MENAZE 170 MEA 74 QAMAK] 2 F)o 1N U MM HIg
QHE, Eol & - -
21 olxzo| mHET | 2.1 E5| 00N 221E2| = TH7HA| H St 22 TSI OFMOIA] 2I20E MAIR
2 ' o aE exs | AN EM RSN ER a5
= o o
cHE=
E 00y o 5o q BTN HEHO: EAEO| UHH)E SHE 4 Al K AT E YR ERA(: OfR,
e e )
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Ki0

2 QS0 =AY
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=22 QJet M09 Z2KHSpawning Stock Biomass, SSB112))
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7 s L=F
5.1 vop s | 11 2B HYR 5T
CTTT 512 430 YR HIgARTE HA 2 Q)
521 | £59 G=A(Chlorophyll) &
8.2 5.2.2 |28 ZR0| 7ot HAH £ EY(EHYEE 29
o FYUREE | VIS el sixge Bek
Tee SHBEL D29 s am xoi0) peiet MHOIN HEA HAIST WS B2 0]
2 -
504 | Q2 S0 2Ja QUE 33t B2 Rcyanobacteria)S O 33 X2 Haf, 5
4015, diatom flagellate B2} 2 2 ZH0M LiEttE £ 0|5
- EX
53 | gugpss | 031 FE=
ATESE | 532 g8EuAE QIS 28 U ST Kiejo| 37| B7HR 15t HEh
e BE M2 7|20 9F, BRE, Bl0|Q0A 2 BiX )
P == -
61 ELTE 611 A2 7182 SOl 4SS| MAITILESH0I20] 9 4 Sl Ciers 83 IS
el Sof titel, 23, 3 5)
H=
. 6.1.2 | ThyE! 71 S50 Thaf Q1ZE BEO) 27 HatS we sixi) He
3K = 6.2.1 | 55| 2I2siiLt hiol st B0l =X
2y | 62 o
S 23 2 TR} 212 A AR e 2 V1SS TISHs O 5 KIE 2 224, 7|5150)
g 622 mamozgzoltie
623 |57 Z0I/37] 0jA0] ThE MAMSOIA BIO|RUHAS) HIZ S T 4
624 FMME 0| 37| AMERO| S4(TY, 7|27| 2 HH)S H5H= O i
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e
3 _ _ - -
e A Q1o[x{ol S20| o SO Bt SBUS 012 + U 2FS ZWSH= U4 HISY
111 _+_E-| X_I_p'q_ﬂl_l_E_J 1111 OEIg _JIK_DI_:I %010“ [Hc>|"|LE| LH _'_E = |-Iﬁ T'__EE B
11 ZxI EHS * Z:1f= THY 10Hz ~ 10kHz0lIA ’:{%*% 10[E{0IM AS L& £F(dB re TuPa2.s) &
+E A ojsm = #7129 £7(dB re 1uPapeak) 22 =X
o
=]

—_
\

PNES <[Pk SES 0% 63 X 125H2(F4 FIk) O] 8 A §$A1|(re 1uPaRMS:

1.2 I} AfoC 11.2.1 ﬂ_@\mw SHot Lt M5t 32 ZES Aot Y5137t 0| SEHE P9l Tt
= A5 +F)(11.2.1)
Xt EC(2010), pp. 16-24. M2
112) SSBE 0[2{5t A =S X0t/ | 25t 40{2 Y2 LIEHHTE &, 0fH 0jE 2] A 717101 siYot= H0S2| & ZF0|LL £IIE Q0|Sict 0] 22 015
O] AW XIE7tSME Fo ok Helol | ffst E25t X|1| & SHL0|C). 01E52| SSB7t &Ast -F8 RAISH= A2 U 0=} ut st 0 ZAS YA
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oY Ri&7tsd Hot Al 03

EU9) afF A2k maQlYa Ady FHE T o2 53 YUt A=
NEAT(Nested Environmental Status Assessment Tool)S 215t th

(1) 7t 25 o e

EUS] MSFDO] w2t -4 3] A= oA S B715H] 918 NEAT
£ 7Nttt NEATE= WAAE AT 37 B7F @9l(spatial assessment
units)2} A4 A 8 (habitat types) 2. & Uett. & &0, 37 B71 o
e 5oll, 55 AR, 2 BT YRl AAXE B J—]r Xﬁ’ﬂ U,
AMe A 8, B, dRE s 5 Ak

(23 3-15) SZF BIt Rk MAMX| FHO AS 7=

Regional
Sea
1
Western

part

Northern
part
1
Southem Little
Big fJord South Bay E Doy
I_'_I
Big fjord, Big fjord, South Bay South Bay,
Inner Outer Inner Outer

X2 NEAT 48 QEH 5101 22219)

Shuke] 32 B7F @90l o A A7} QIHd, ZF MAXE B7IRE &
7y XA Ao 7FeAE Fofstal HahE o] 1 37t B 99 = =
STk 2 AR 37 B2 ©Ret AAA], AEA 4 849 AZE
of 5tH, Ft= ARt 7FeAE FA= ¥t BE @2 0 140] 3o
= ¥k 3F 97k 7 B2 Al4kshs ZolH 0, 0.2, 0.4, 0.6,
0.8, 1.0= AAZ YE(bad), F=(poor), E5(moderate), E(good),

[UO

113) https://www.youtube.com/watch?v=J8pkncBzyOw(ZAH: 2023.4.27.)
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Uusitalo et al.(2016)

af)oll E3x3t 107] A H9 Hok e AE

ol oA 2t E EFo] o]2H, 157f=0] <l
MSFDY 67} &84 AFA|(descriptor)E114 71 2 Yehd
|®2E Aol YeiA 4 8a= Aed EFIERE Y
(2 3-16) NEAT 7}t CHAK]

(2) 7t A8 AR

o ol=277kA] 127§°]ek
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|:|.o w H |§7§| =

114) 42
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ATCHAX] 10704(2E Q2 X0 B7|E A : 290 Hiil=a-2RE(BSL), TZE ZHFIN)
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12: Uusitalo et al.(2016), p. 3
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oY Ri&7tsd Hot Al 03

geRt 2 1 GESE 24te A0R 7Hsitt. §7h A3t whAad sjelat
Hil 25 -2 282 GESE 245, U] 8302 2/deHA] Xoke A=
YERT. ZlFotdor a2 AR FE BUke WA, GESE 24T
ggol Ril, o A92 'BE e HE9 dHolth

(d= 3-17) NEAT L7t Z1t
100 - ; -
80 | o Bad
&0
:D “ -‘ OModerate
o B Good

BSL FIN LT KAT DNS BAS POR BSC SAR ADR mHigh

O Poor

probability (%)

=]

Xt&: Uusitalo et al.(2016), p. 10. YXRt= (O 3-12)Q F =11

(3) I7t oA
07 A19<S NEAT=Z B7Fe off, ZF A|HojlA] Aoz 718 4
9, AR, ARE SE51 oY A Ho] FFOoE EET
ABE g 845 AHEE AT ATLA SR, oz AY
et AR e, AR A= thE FHto] gint. mhabA
A 9l(definitive) A°] ofygt Z115}7](indicative) Ygt AL

olzl“ﬂ'L
N —

o fr Ho
:

xS,
rr

uus
oy 1o

Hool A %0
PO o [
i

)
_l
%
(@]
o,
rol
O

9q& =01, B7F 237t "Fg'olgke A2 I A9 wEt 24 H gl
o B7F A9 AE tgdel 2 Yo, 23 Ae tdel &2 A
Aol wls) ¥ A& e T2 Uetd = Sl AF JHE w
ettt "2 A9 2 FHE 7IEHeE S HolA AHols &
a A ARl Brt goz AT 4 gt A2 Ao F
A A AR FHolnt. BYET 2720 £, AR Y g2
5, A7 71EH AR FANA e FE 5 A0 2ast A4
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&5 HHsiE lﬂﬂ} ‘:’Eo}“ﬂﬁ} XHM 52 A
o35

32 513 2ol ol 2AHE AL A7} ARsloloF el

3. NOAA X|FALS|F 4G X|HE

(1) ot 25 o e

< od

u]=+ ot 71%(National Oceanic and Atmospheric Administration,
NOAA)Z 20130 oj& & 4F S5A19] FoHd¥} 25 gE/dS A4
o2 FAstE ASE Afdsto], A%t FE BIsIITh115) o] A= A7}
2ol AAAR] F7HA oA AkEske 7|29 B7F AAE A8 5 gl=
TAJA FEAAA] D A AF] F)of et S8 FHE 5t 59| 4
Y Holo] ALY H7HSocial Impact Assessment, SIA)O] E-&5l= A&
AAE g} 116)

NOAAZ] A AR A H(Community Social Vulnerability Indicators,
CSVIs)= IA AR FeHd, AE=A A e, oY &4 FHH
s Al 7H AR ?’“H‘:} 17 AR A FHoRd A4 oAl 7HA] ARl
w2t Z¥7k 3~4719] 7 ol AREEH, ole} fARSHA AEZ wA0lH F
P2 Al 7] AlER=E -TLHH 1270 &=, o &4 FPd2 vl 7HA
AlERE TAE 1470 52 B 4AEEch118) 11 Qo 715 ¥3le} of
¥ 0 e FFE Hr AFE S, of7]ols sied s

115) https://www.fisheries.noaa.gov/national/socioeconomics/social-indicators—coastal-co
mmunities(ZA4Q: 2023.8.25.)

116) Jepson & Colburn(2013), p. v.

117) Jepson & Colburn(2013), p. 12.

118) Jepson & Colburn(2013), pp. 13-21.
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(2) 7t Mg A

NOAAE 20109} SRS 7|50 u]=9] 247 A9t 3 4,6007 ]
o] oIot | AFB|E tjAF o2 CSVIsE AHsleith 119 Ay Aak= A
25 4 J=ZHZ 20099 5E 20199714 2451, FA = FE 22
ol AAHLS S Yulol: RIS 4= QIt}120) 8k& A4 52 BFog

27149 BAE Yok A9, AR ARE AFUE 5 YA Holglo] T

[o 2 =gt =1

(323 3-18) OI= NOAAL| X|FALRIFFERIE 220l A|AH

K= https://www.st.nmfs.noaa.gov/data-and-tools/social-indicators/(Z4Y: 2023.8.25.)

(3) Bt &7
CSVIst HTA $2517] golat A8l A4 XS FEFORA A

9 AL FEOIA HOPS BT HPAS] FA BES HoE: o

=

119) https://www.fisheries.noaa.gov/national/socioeconomics/social-indicators—coastal-co
mmunities(ZA: 2023.8.25.)

120) https://www.st.nmfs.noaa.gov/data-and-tools/social-indicators/(ZA4: 2023.8.25.)
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Btk HolAE CsVIse] BAE 2E 4 gtk

4. Greenland =% ZH|Q} ME{AH AMH[A TIp121)

(1) o 28 2

Cook et al.(2023)2 ‘=3 AAet “BejA AH|IA'E Fohohs o|24
QA ZHYYTE AASHATE ARt 4SSl U AA9 A
o] IFT A7 85 T2 A AuAg o] A FE FA7
wf2oltt. MdA mHAYIE Uepd (TH 3-15)& AEHY] A4 A2
oA AJejA MB|A7} BAFET, o= AEjA gl Y F= ¢E W)
AA A AR med 2x71 PAES HojErh A Ao 4
o] ZAshd QI7to] FehS Wy 917k 8F FZF0] 7]oisHAqt %‘Eﬂol % }

Oll

shel vie) sat ek, aheba] Aeloh izt 870) AR A
S 3 AEE Yol T B AL A S e HuE
AZSHe Aol SRtk G 3-18)2 A AEso] el Ao ozt
8720 st 4 -7hdA TIE A

121) Cook et al.(2023)2] LIRS HIEC 2 =iy
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(1 3-19) HEHAH| AMH|A

ok
oy
A%
ra

—1 AQ=
SEl+RE TR 2

ZHQ| 7|kt A

i C

XXt 5l
ME 7|k Al Y

‘SEII’EI ?‘_*‘IOI chgt

‘!EIEI ﬂ’l“l st
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