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Abstract @ With regards to the marine spatial plannings of the world, the spaces are being managed through the integration of various uses and the
establishment of systems and laws in the perspective of the utilization of spaces. In the perspective of policy establishment, the policy readiness level
is applied to analyze the trends in the studies on South Korea’s marine spatial plans. The scope of the study included analyzing marine spatial plan
as a keyword in articles published over the period from 2010 to 2020. The methods of analysis included the analyses of the frequency of word
appearance, word clouds, and appearance intensity, which were used to identify key issues. Five keywords that were related to the topics were
identified, and were again used to identify the key themes. The core themes were changing in all phases, such as the principles development phase,
institutionalization phase, policy verification phase. For future benefit, this requires more research in South Korean public organizations and

universities.
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o @
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nth observed word in document d

Topic hyperparameter

Dirichlet parameter  Proportion of topic in document d

Fig. 1. The graphical model for Topic Modeling (LDA).
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Fig. 2. Flow chart of the study design.
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Table 1. Identifying the PRL phases of marine spatial planning

PRL Devilgirlnent Description II)’(;;ZZ Year
Conceptual formulation of
1 C(ir.lcep.t:jlal a policy with desired
policy 1dea attributes N
- — rinciple
. Anal haract ]
3 Analytic of ayn;olicyc :vriat;m;zzilrzz Develop | 2010~
formulation attributes Ir,r}llem 2013
Modeling with | Analysis of policy ase
3 | low empirical | performance  using a
fidelity highly simplified model
Small-scale .
modeling with Policy performance tests
4 derat using a small-scale model
mo ‘er‘afi embodying several salient
e;nglilt(? real-world aspects
eli
Small-scale .
modeling Policy performance tests | [pgtitutio
5 ih hich using a small-scale model | ,ojoon 2014~
wit "gl embodying many salient Phase 2016
e;nglilt(? real-world aspects
eli
Policy performance tests
Prototype using a small-scale model
6 small-scale reflecting  expected field
modeling conditions  apart  from
scale
Policy performance tests
Prot
7 la;oe(-)tzsfe using a large-scale model
& J i reflecting expected field
modeling conditions
Performance  tests  of Policy
. policy in expected final . .| 2017~
8 Field study form under expected field Verificati 2020
.. on Phase
conditions
Implementation of policy
9 Real world in final form under a full
implementation | range of operating
conditions
Source: Tesfatsion, L.(2017)
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£ ARE 20w QALEAS Aws ez FEs
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149 B3 o9 F72 918 UN 2917 Y NH 52
7IFEo R Al71E FESFY THIOC-UNESCO, 2017). A 34
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UN sls] o] /A7 s FF0AE Aol 244 Jads
H A A A g, AL A srelEEel IR Al A
A Jide]l = ATkl 7Hg ek lth B3 UN el 43

HE ST AE ] At G A 2 HS5H o
Ao A% A7|2 sttt F§shd Table 19} %
2010 5-§] 2013 7b4] 427N Al 7](PRL 1~32HA]), 2014
ARE 2016704 A %3} Al 7](PRL 4~6HA]), 2017\ F-E
20203 7bA] A S Al71(PRL 7~99HA) 5 o2 A 8313 th
(Department of Agriculture, Food and the Marine, 2020).

AR, 20119 32E 20208744 F
= 1037 AHF S7HE(CAGR)®| 13.3 %o]t}. E38F 20154
FH 20209704 SR SRS 143% SUHAIR AL
2 57} FA o] th(Chalastani et al., 2021; Gilek et al., 2021).
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AGF0AY B ATEEL Fig 3914 1 e} 2ol
A

wemss Nummber of papers published ~ ----- Year over year growth rate(%)
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Nurnber of papers published
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™
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Year over year growth rate(%)

Institutionalization ||

| Principle Development Phase H Policy Verification Phase |
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Fig. 3. The number of research papers on marine spatial planning

per year.
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O BE A7l TEHoR BHE ASUASA, A, 5
E, A9, dld, AlE o] A9E AAE . AVER
AN A7) Sz, AAAY, BE, AAA], 72t 4
71% &, AEsS A7l 9, hx, B, AR, AAA,
X, At T, AAAFT AV BRI, B2, Y, A &
Z, AAA], Al2El Fol iAo R Be NER wEHIY
o}, T3 Fig 404 B wle} 7] conservation, biodiversity,

ecosystem, animal, model, fishery 52 A|7]9} F-#&} A 2 A9
719 =olth Al719F AAIgle]l BE AT eE 7= A9
8N % ©ho]i= Chalastani et al.(2021)2} #©] Marine spatial

=%

planning, Conservation, Marine protected areas 5 2.2 UE}FT].

g oles

management, area, sea, california, ocean, method, use, analysis,
zone, approach, land, zone, australia, survey, specie, maritime &
A oA Alelate] A7 Apol & ElakqiTt.

A7 719 Aol BaE Ahg FFheku, AH A,
Arest, AAHT & A7 Zpolgk Al7]el wE olgF 719
= sl 2B S AL Al A, ZUE

¢

B, AR, Alxst Al7ld 9, witg, F=, 44T A7l
Bk, FA, dUA] o & Al7E 719 =e] gdsk xfolrt
At T3 T2 ol V=R A, AR, ol F|
AAL, GIS, AH, A Fo] o] 7] =7t =EH ATt o]

Gilek et al.2021)e} 7ol g2t AE A+7F HA < 3

7 ol4 FAeIA A18 % ol Waeta gtk wekH,

Table 2. The result of the term frequency analyses by phases

No. Principle Institutionalization | Policy Verification
Development Phase Phase Phase

1 reef impact protect

2 natural resource reef distribution
3 protect protect impact

4 habitat natural resource fish

5 fish habitat reef

6 impact distribution habitat

7 base fish system

8 distribution physiology base

9 system water natural resources
10 physiology base assessment
11 population system service
12 reserve reserve connectivity
13 ecology datum aquaculture
14 water ecology population
15 diversity mapping water

16 monitoring diversity ecology
17 protected fishing datum
18 fishes wind diversity
19 mapping monitoring protected
20 assessment fishes structure

biology

istribution ;m\'?

o fting i
72 €cology population
" aice oIy e

‘naturalresources.
" impact
clivity  reamss

iy o ESEIVE:

patems Jmsaes 3 nformation AL

(a) Principle Development (b) Institutionalization ~ (C) Policy Verification
Phase Phase Phase

Fig. 4. The results of word-cloud analyses by phases.
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= 3 5 . v o
193048 75 B4 A7 B3 ndge FHdow
4.2 N7| Topic Modeling(LDA) 24 Z 1} AETGAE L AeA 9k ZUE H(Allan et al, 2013; De
UM EAG dolEdnE AdE 7Ivko® A7 4] Stephanis et al., 2013), Information A= R B I3HA]
NS Ao /e BEES AAsy, B9 dAAY 28 bk gdnE B8] Al¥ ¥ (Klain and Chan, 2012;
A9 5 719 =E a1y 0]—04 A =7 (Core subjectyS =%3}  Gleason et al, 2010) 5.2 X%t}
Gt 3 A FA 22 A= S 719 =] d9ldE F A A =St A7) 9] %9, Impact, Mapping, Wind & &
AR e oA AN AT, A AAEE ZHW ATEA A9 BAG A%E
2 HA AN A|7]12] 749, Natural Resource, Monitoring, ~ Table 49l #| A 8}% T}, Impacte] 74-$-, 7] 53} W o3 o
Information 5°] ZtZ} ¥£3¥ AFEH e FY=S EAe 3 Hrlel MAA| HE(Molinos et al, 2016; Magris et al.,
A= Table 37 7}, Natural Resource 7191 = =82 E3  2014), Mapping®] 7%, A4 A, /WA X, AF 5 ald 2
S T3 HAFAE AF FARY o] & H ANFF 9 HAHE)E 83 v F(Hasan et al, 2014; Reiss et al., 2015),
o 7 HE SUYAE BE 2l sfuto]th(Micheli et al, 2013;  Wind2®] H-$-, Aok A T oy sty FAALS 1Y
Maxwell et al., 2013). st AE %(Bergsrrom et al, 2014; Yates et al., 2015) SO &
Monitoring 7] =2] S HFAI= el Fed B of gl o3 Ersth
Table 3. The result of the topic modeling analyses by principle development phase
Toi Keyword of Natural Resource Keyword of Monitoring Keyword of Information
il I 2 3 4 5 1 2 3 4 5 1 2 3 4 5
! physiology| dynamic fishes | population | specificity reef water | monitoring|  wind sediment |information| system scale science design
0.143 0.062 0.060 0.051 0.033 0.051 0.033 0.020 0.019 0.016 0.097 0.024 0.019 0.015 0.014
2 | resources biology |jurisprudence| legislation | humans |monitoring reef | physiology o time system |information|  reef resources | TESETVes
0.101 0.058 0.053 0.051 0.043 0.095 0.042 0.023 0.020 0.017 0.059 0.034 0.031 0.023 0.019
monitoring reef system | information | monitoring n biology | humans system | information reef policy make
3 | resources resources resources
0.132 0.045 0.044 0.029 0.023 0.036 0.034 0.018 0.017 0.016 0.051 0.031 0.019 0.018 0.014
economic | assessment risk humans |monitoring| fishes factor pollutant | pressure system | information natural reef scale
4 Tesources resources
0.119 0.081 0.025 0.020 0.020 0.068 0.019 0.017 0.016 0.016 0.057 0.052 0.022 0.016 0.012
pollution | humans reef | prevention |monitoring| water |metabolism | population information|  system natural scale |disturbance
5 | resources resources resources
0.038 0.036 0.035 0.031 0.028 0.068 0.040 0.029 0.020 0.019 0.085 0.071 0.034 0.015 0.012
C Developing the models for utilizing marine natural | Monitoring the impact of human activities and fishery | Planning for the preservation and management of the
O™ | resources and preserving animals on biological diversity and the ecosystem sea using information and support systems

Table 4. The result of the topic modeling analyses by institutionalization phase

Toi Keyword of Impact Keyword of Mapping Keyword of Wind
i IR 2 3 4 5 1 2 3 4 5 1 2 3 4 5
! impact reserve protect scale |distribution| mapping | impact front protect gulf wind power impact |distribution| seabirds
0.061 0.018 0.013 0.012 0.011 0.041 0.020 0.019 0.019 0.016 0.030 0.022 0.021 0.015 0.014
. . AT e . . renewable
2 impact habitat protect reserve | network datum | distribution | classification| economic | accuracy wind energy farm | development crergy
0.083 0.029 0.020 0.015 0.011 0.036 0.029 0.018 0.018 0.016 0.112 0.066 0.024 0.017 0.014
3 trawl fishing impact base system habitat |distribution| mapping |macroalgae| shelf impact power wind offshore farm
0.027 0.024 0.021 0.016 0.014 0.119 0.035 0.032 0.011 0.010 0.048 0.042 0.040 0.035 0.031
4 impact habitat risk north foraging | mapping | habitat | economic |classification| reef offshore reense\:agl;le habitat |development|  reef
0.060 0.023 0.021 0.017 0.015 0.092 0.034 0.030 0.020 0.011 0.064 0.025 0.019 0.015 0.013
5 impact |assessment| base noise fishing | mapping datum habitat base system wind farm offshore energy habitat
0.072 0.043 0.028 0.025 0.024 0.093 0.030 0.021 0.018 0.016 0.070 0.049 0.024 0.017 0.016
Core Management of the impact on habitats and rocks by | Mapping of marine information (Data) covering habitats, | Planning in consideration of the development of wind

fishery and planning

marine life distribution, and geological strata, etc.

energy in coastal areas and sea farming
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Table 5. The result of the topic modeling analyses by policy verification phase
Toni Keyword of Assessment Keyword of Aquaculture Keyword of Energy
opic
P i 2 3 4 5 i 2 3 4 5 i 2 3 4 5
. . . . renewable .
| impact |assessment| protected | effect risk aquaculture| growth |development|  farm impact impact energy energy risk assessment
0.101 0.074 0.025 0.018 0.016 0.077 0.029 0.020 0.018 0.014 0.037 0.017 0.017 0.012 0.009
2 assessment| energy risk distribution| water |aquaculture| shellfish site selection | oyster energy impact budget growth | resource
0.065 0.022 0.016 0.015 0.015 0.068 0.041 0.034 0.030 0.016 0.041 0.034 0.025 0.024 0.021
. . .. . . . renewable renewable
3 assessment| impact time activity protect | aquaculture gis impact | dynamic base offshore crergy base crergy development
0.100 0.022 0.015 0.014 0.013 0.146 0.020 0.014 0.014 0.012 0.045 0.018 0.016 0.014 0.013
. . . renewable [ .
4 assessment risk base support tool aquaculture| farm | evaluation| wind offshore | energy | offshore cneray impact  |development
0.049 0.033 0.031 0.017 0.014 0.042 0.041 0.023 0.021 0.016 0.035 0.034 0.030 0.028 0.027
5 assessment | wulnerability | base  |stakeholder|  risk system growth service fish farm wind energy wave farm power
0.025 0.021 0.013 0.011 0.010 0.020 0.020 0.016 0.016 0.010 0.135 0.126 0.069 0.049 0.030
Core Marine planning through the evaluation of the impacts|Management of the ecosystems of shellfish and sea|The management of the sea and planning in consideration
and risks, including the impact on the ecosystem farming utilizing a GIS model, etc. of the wind energy in the coastal area and sea farming

A HA AAAS A17]19] 7S, Assessment, Aquaculture,
° o~

Energy & A4 7|9=5 x3g AFEH 7|9=8 &
2%t A3 Table 59F 2o} Assessment®] -5, AENA 3

&, gl=d 37e
Menegon et al., 2018), Aquaculture®] 73-$-,
2 A&7k NS 91%F ¥ (Gentry et al, 2017; Lester et
al,, 2018), Energy®] 747, s FellU=] A=) s 34
8 937+ 7 €l (Hastie et al., 2018; Hammar et al., 2017)
A = At

$+51H Chalastani et al.(2021)2 %2 S7}5A
l 715 sk eH, o] ATl E AR,
AT & A7IERE st a3t

F3 %A E S (Andesen et al., 2017;
2 s o dEFrt

i3

2z T

ot kI £
loﬂi

4 —H @4 ATE
o B st AR A7ldA = AR o]
Froll th3ll Physiology, Biology, Monitoring, Economic, Pollution

ol A9Es At AHE, AA, 4 ol dxy
At A =3 A7 A= 8k o]4foll thell Reserve, Habitat,
Trawl, Risk, Assessment 5O 2 AL o] A2]x] o5 g
3, Brie sogenh. AAAZ A7)z Frb o]4ret

7+ 35}] Impact, Energy, Time, Risk, Vulnerability 52 2 ol ]
A, A, FAKd, 99, AIE ol Fa% EYoR §AY
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Az A Aslg o, ol AAAH o= gﬁo 27 A
A ETE B85 Yoty BohE

L

Topic Modeling(LDA) 2442 3}
F ol T AE EYE £33 o|4 7
2 A B3 g A9 5 719ES >
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3kt olar 719 =9] A= Data/Information(H = 7}
k48 Al =3} 43, A A 94), Mapping( 2 70 25, A =3}

3370, AAAZF 52), GIS(AAME 19, A =3} 30, 4= 7&%
58), Energy(Q 7N 7, A x=3} 30, BAAS 54) Fo] 2
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Fig. 5. The number of research papers related to issue keywords
by phases.

3 WA Data/Information 7] =9 A|71E AAFAZS B

© e} o] AAIPL A7) 9] 3
g2 sdnE 9 de ol
E}(Kaschner et al, 2012; Meiner, 2013). #|1%=3} A]7]<]
GIS 4H % RaS &8% I A As 4 GRS
(Lascelles et al., 2016)°] 32, ZFAHZ Al7]A AefA 2 A
B 7IRE GIS AR Al&E 5 2 AE 57 (Alvarez-
Romero et al., 2018; Han et al., 2019) 5 C.2 A% 3]t}
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Table 6. The result of the topic modeling analyses by phases based on the keyword ‘Data/Information’

Toni Keyword of Principle Development Phases Keyword of Institutionalization Phases Keyword of Verification of Policy Phases
opic
i i 2 3 4 5 i 2 3 4 5 i 2 3 4 5
! genetic resourees cytology |metabolism| anatomy datum | mapping | accuracy | habitat reserve | network |[distribution| datum structure | design
0.038 0.033 0.032 0.028 0.025 0.128 0.025 0.021 0.02 0.016 0.040 0.025 0.021 0.018 0.015
2 system fishing |monitoring| reef |information|physiology rensources protect reserve | protected | system |information gis impact water
0.049 0.043 0.021 0.019 0.017 0.031 0.029 0.022 0.02 0.018 0.105 0.087 0.025 0.012 0.011
3 data |information| protected | habitat | collection |information| system protect r::(l)tll.llrr:les behavior | datum statistic | population | diversity fish
0.036 0.021 0.018 0.017 0.015 0.077 0.049 0.021 0.018 0.014 0.047 0.021 0.020 0.017 0.014
4 information| system reef design r::(l)nu]fcﬂes datum water system |distribution|  bird service science protect policy | protected
0.072 0.042 0.023 0.020 0.018 0.048 0.015 0.014 0.013 0.009 0.033 0.025 0.022 0.012 0.012
5 datum statistic scale pollution |monitoring| system protect | landscape fish fishing datum data |infrastructure r::(l)tll.]lrrzles monitoring
0.090 0.033 0.021 0.015 0.013 0.033 0.015 0.011 0.011 0.010 0.091 0.049 0.013 0.011 0.010
Core Preservation and management of the sea utilizing the | The marine behavior utilizing GIS information and | Establishing the GIS information system that is based
information on resources and rocks models and protection of the sea on the ecosystem and biodiversity and planning

Table 7. The result of the topic modeling analyses by phases based on the keyword ‘Mapping’

Toni Keyword of Principle Development Phases Keyword of Institutionalization Phases Keyword of Verification of Policy Phases
i 2 3 4 5 1 2 3 4 5 1 2 3 4 5
! mapping | statistic | bedforms | datum resources | MAPPINg impact front protect gulf mapping gis service reef protect
0.059 0.019 0.015 0.015 0.014 0.041 0.02 0.019 0.019 0.016 0.109 0.025 0.014 0.013 0.011
2 habitat |distribution| degree shelf areas datum |distribution | classification| economic | accuracy | mapping |distribution| base diversity | datum
0.055 0.026 0.022 0.022 0.013 0.036 0.029 0.018 0.018 0.016 0.053 0.038 0.035 0.025 0.023
3 mapping reef ikonos richness habitat habitat [distribution| mapping |macroalgae| shelf protect |distribution|knowledge| datum | surrogate
0.066 0.034 0.019 0.015 0.015 0.119 0.035 0.032 0.011 0.01 0.034 0.024 0.016 0.015 0.014
4 mapping reef protect ikonos | diversity | mapping | habitat | economic |classification|  reef mapping | system | protected |ecosystems| service
0.083 0.039 0.035 0.022 0.015 0.092 0.034 0.03 0.02 0.011 0.053 0.023 0.023 0.014 0.014
5 habitat | diversity | mapping | sensing |heterogeneity| mapping | datum habitat base system habitat | mapping |community |classification| — reef
0.075 0.029 0.025 0.014 0.013 0.093 0.03 0.021 0.018 0.016 0.131 0.035 0.024 0.022 0.022
Core | Mapping of rocks and habitats of sea lives Mapping of the data on ﬂ1§ distribution of marine Mapplpg ?nd Planmng based on back-scatter, colonies,
ecosystems, economy, and habitats, etc and bio-diversity

Table 8. The result of the topic modeling analyses by phases based on the keyword ‘GIS’

Keyword of Principle Development Phases

Keyword of Institutionalization Phases

Keyword of Verification of Policy Phases

Topie ™ 2 3 4 5 1 2 3 4 5 1 2 3 4 5

! fish reserve | integration | abundance type habitat scale fishing | resource |information| service value gis participation|  ppgis
0.030 0.021 0.017 0.014 0.013 0.029 0.021 0.016 0.016 0.016 0.050 0.036 0.034 0.033 0.030

2 distribution| identify |information| sensitivity | study index study | landscape | result process gis knowledge| protect | mapping | datum
0.028 0.016 0.016 0.015 0.011 0.030 0.020 0.019 0.019 0.016 0.064 0.034 0.030 0.026 0.026

3 risk environment|  cage design route map datum | distribution| service | research |aquaculture| selection |evaluation gis site
0.025 0.019 0.019 0.017 0.016 0.023 0.016 0.016 0.015 0.014 0.051 0.040 0.034 0.031 0.031

4 assessment|  have base |framework| develop tool have risk exposure space system |information gis wind datum
0.013 0.012 0.010 0.010 0.010 0.034 0.031 0.015 0.011 0.010 0.103 0.082 0.079 0.022 0.015

5 map datum location study sector impact |development| activity |framework| develop |[legislation| mapping | policy r::(l)tll.llrrzles fishing
0.026 0.016 0.011 0.010 0.010 0.019 0.017 0.017 0.017 0.016 0.040 0.028 0.025 0.015 0.014

Core

Studying the types, distribution, and routes of marine
species, including fish

GIS-based planning on the distribution of habitats and
their changes

Planning for the protection of the sea and sea farming
using a GIS model
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Table 9. The result of the topic modeling analyses by phases based on the keyword ‘Energy’

Toni Principle Development Period(2010~3013) Institutionalization Period(2014~2016) Verification of Policy Period(2017~2020)
opic
i i 2 3 4 5 i 2 3 4 5 i 2 3 4 5
policy rencwable movement | impact |development| wind energy | offshore wave renewable impact energy rencwable risk assessment
1 energy energy energy
0.048 0.040 0.031 0.026 0.025 0.063 0.051 0.033 0.019 0.017 0.037 0.017 0.017 0.012 0.009
2 re:;v::;le energy |technology| state wind energy effort impact fishing habitat energy impact budget growth | resource
0.044 0.040 0.036 0.033 0.033 0.068 0.051 0.023 0.023 0.020 0.041 0.034 0.025 0.024 0.021
technique renewable support wind water power rencwable | natural wind offshore | offshore rencwable base renewable development
3 energy energy | resources energy energy
0.086 0.050 0.044 0.029 0.023 0.043 0.031 0.027 0.025 0.019 0.045 0.018 0.016 0.014 0.013
renewable . . renewable . renewable | .
4 cncrey development |technology| energy wind wind farm cneray wave seabirds energy | offshore cneray impact |development
0.040 0.040 0.034 0.030 0.0250 0.030 0.020 0.019 0.016 0.015 0.035 0.034 0.030 0.028 0.027
techni " ot renewable ind renewable . ind &
5 echnique | movemen state energy energy wave win cnergy energy noise win energy wave arm power
0.045 0.035 0.035 0.028 0.026 0.050 0.041 0.028 0.024 0.021 0.135 0.126 0.069 0.049 0.030
Establishing a marine policy for the preservation of| . . .
8 . Management and planning for the wind and wave|Management of the impact of energy development and
Core [natural resources and developing energy technologies by .
power in coastal areas sea farms
local governments
T HA Mapping 719 = A7 2443} Table 73 7Fo] o] Retzlaff and LeBleu(2018)9} A5k dlol8 2 AW
DAL A7)l D AR R lFYE A 2y Zof T4 A7 71Tk ddEnh 3 Chang et
E] % (Brown et al., 2012; Gogina and Zettler, 2010), A|%=3} A17]  al.(2018)} Zo] dlolE ®F3} AT% TUZ A7) 4=3)
o ofF AMAA B s 7R 7Nk Alxg glouig wo] dlojE o] AAAR FNARARE AT
(Hasan et al., 2014; Reiss et al, 2015), A AZ A|7]o] oF T WA Mapping ©]472] 74-$-, Habitat, Mapping, Reef 5©]
AR g SAE 7 AATE 2 GAFHMoore et T8 2E 719 =olm, AN A]7] Areas, Heterogeneity,

al, 2017; Lecours, 2017) 5 O.2 #4% 3i}.

Al iR GIS 719 AlZIE B A, AR A7)
G L G E A2 A A 7)o w3 (Stelzenmiiller
et al., 2010; Portman et al., 2012), A =38} A]7]o] s FA-H F
2 E gad =F X vwsg 7] (Stelzenmiiller et al., 2015;
Léopold et al., 2014), A5 A]7]ol&= PPGIS 7]%F w33}
HE AAH L A 4="H(van Riper et al, 2017; Weiss et al.,
2018) 5O & Table 83} o] A|A|s}S

Y HA Energy 719 =2 749, Table 99} o] Y=
Al71ell B AR A 2 e AAs AT G
A8 (Jay, 2010; Kim et al., 2012), A]=3} A]7]of] Aot A
o T8 2 54 x| #g 2 Agrd
2014; Yates et al., 2015), S Al7]o A A] 7|3} %
217 933k ¥e] 2 9 7H(Castro-Santos et al., 2019) 5 O.& 1}
Ehgtt.

W3+ Data/Information, Mapping, GIS, Energy 5 ©l4 719 =
A7Hz BAsE thow o] Qokst 2= glth

A WA Data/Information ©]72] 7%, &% =2 Datum,
System, Information 5°] 2 7|9 =2 UElGTH A7|EE 9
273k A7)0l Genetic, Pollution, Reef, A|%=3} A17] Accuracy,
Mapping, Physiology, 4 27135 A]7] Diversity, Network, Policy &
o] A=t}

(Bergstrom et al.,

=

=

=3} Al7] Accuracy, Classification, Economic, 7 2 7
A]7] Community, Ecosystems, Surrogate & ©] 73 %] 1t}
Al WA GIS o]972] 745, F5 % © 2 Datum, Fish, Information
o] T8 7=, YA/ Al7] Assessment, Environment,
Identify, A|%=3} Al7] Activity, Impact, Tool, AHAZ A]7]
Legislation, Policy, PPGIS 5 °] 743 %It}

Y] HA| Energy ©]472] 74-$-, Energy, Impact, Wind 5-°| 3%
2l F2 719=olH, A= A]7] Development, Movement,
Technique, A =3} A1 7] Noise, Offshore, Wave, 32|75 A]7]
Assessment, Growth, Risk 522 Q8 7]9=7} #H3lslit)

AT} Sy dyATFS 75L3]'U4 ATy S
A 2010»4 S 27] ©AIZ 20199742 2H4 %ﬁ]i T
. OFRE o} w] e gEiAl e
O]“j] Hok%{}ﬁ] = AEfA 719 A 2
2 © & Merrie and Olsson(2014)2] 73}

oA EElE 4 Qlol, Hul e HAI G
Zo] a3 A Aol Fag

Statistic, A

=

o
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