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EXECUTIVE SUMMARY

1. Purpose

= This study aims to present policy direction for the
restoration of nature in coastal areas that deteriorated due

to the construction of sea dikes etc.

- While extracting issues from the perspectives of the
environment, the socio-economy, and the management system,
this study proposed policy direction as well as implementation
tasks necessary for restoring nature in coastal areas based on

extracted issues.

2. Methodology and Features

1) Methodology

= Several methods were utilized for this study, including a
literature review, consultation with experts, interviews with

stakeholders, and on-site investigation.

xiii



- Literature analyzed in this study includes plans and reports of

governmental organizations relevant to natural restoration
(Ministry of Oceans and Fisheries, Ministry of Environment, local
governments, the Rural Research Institute, and others), reports

by research institutes, domestic and foreign academic papers.

Consultations with experts include not only those specializing
in nature restoration of coastal areas but also experts relevant
to rivers. In addition, opinions were heard from facility
managers of sea dikes and estuarine reservoirs and

governmental officials working on restoring marine ecosystems.

An on-site investigation was conducted targeting estuarine
reservoirs (Bunam Lake in Chungnam Province) where nature
restoration projects were implemented while identifying the
present status of usage, water quality of estuarine reservoirs, as
well as usage and the preservation conditions of surroundings

(land and sea).

2) Features

This study analyzed issues from various fields about the
restoration of coastal areas while extracting policy direction

based on these issues.

- Whereas preceding studies relevant to nature restoration of

Xiv

coastal areas have concentrated on physical and environmental
perspectives, this study analyzed issues from the viewpoints of

the socio-economy as well as the management system.
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= This study presented implementation projects that the main
agents of nature restoration in coastal areas can refer to

when undertaking actual projects.

- Implementation projects to restore the natural environment in
coastal areas include local government-driven projects,
discovering a small-scale success model, and securing

science-based foundations.

3. Result

1) Summary

= Understanding the present status of estuarine reservoirs and
reclaimed land and identifying problems in usage as well as

management

- The number of sea dikes constructed to create estuarine
reservoirs and reclaimed land was 2,006, equivalent to 7.8% of
Korea's coastlines. Approximately 1,350kr’ of reclaimed land was

planned and 71.9%(970kr) of them were constructed at present.

- 26 estuarine reservoirs are subject to water quality management
due to their relatively large size, among which a water quality
survey was conducted at 24 sites. The water quality of 24
estuarine reservoirs was not good in general. Specifically, four
sites had IV grade (Little Bad), and nine sites had V grade (Bad).

- Problems surrounding estuarine reservoirs are as follows. a)

environmental deterioration such as degrading water quality and
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ecosystem environments, b) coastal erosion occurring around
sea areas of sea dikes, c) absence of maintenance for improving
water quality, d) limited use of agricultural water e) the lack of
basic information on other estuarine reservoirs except for a few

ones.

Analyzing systems related to nature restoration in coastal

areas as well as domestic and foreign cases

The restoration of nature part of this report reviewed the related
domestic laws such as Conservation and Management of Marine
Ecosystems Act, the Act on the Sustainable Management and
Restoration of Tidal Flats, the Coastal Management Act, and the
Water Environment Conservation Act. In addition, national plans
containing the restoration of nature include the 5th Marine
Environment Comprehensive Plan, the 1st Basic Plan for the
Management and Restoration of Tidal Flats, the 1st National
Water Management Plan, and the 3rd Coastal Improvement

Master Plan.

Domestic cases were reviewed relevant to the restoration of
nature in coastal areas, specifically including restoration of
wetland ecosystem in the Sihwa Lake, water circulation project
of Hwangdo Bridge in Taean, and Eulsukdo restoration project
in Busan. This study also analyzed the criteria for selecting target
areas suggested in nature restoration research conducted by the
Ministry of Oceans and Fisheries (2018), the province of
Chungcheongnam-do (2016), and the Ministry of Environment
(2019).
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- The analysis of domestic cases extracted the following
implications. a) improving the awareness of the recovery and
restoration of nature, b) the need for cooperation from various
stakeholders in the restoration process, c¢) the flexible project
design based on scientific data. - Foreign cases analyzed in this
study include the Steart Coastal Management Project in the UK,
the Cullinan Ranch Restoration Project in the US, the
Waterdunen Program in the Netherlands, and the Tidal flat
restoration project of the Veerse Meer Lake in the Netherlands.
The analysis suggested the following implications. a) confirming
the feasibility of the restoration project based on the benefits
of restored wetlands (the UK), b) creating the benefits in tourism,
the economy, and health following the restoration project (the
US, the Netherlands), ¢) improving a water quality resulting from
the regular seawater circulation (the Netherlands), and
d)establishing the governance led by civic groups and supporting

voluntary citizen participation (the UK).

- The Cost-Benefit analysis was conducted regarding domestic
and foreign projects for the restoration of nature. Specifically,
domestic cases include restoration of the Youngsan River
estuary, restoration of domestic coral communities, and
restoration of Suncheon Bay flatland. The foreign cases include
the Ximen Island in China, coral reefs in the northern Adriatic
Sea and northern Italy, mangrove islands on the Southeastern
Coast of Bangladesh, and the restoration of a deep-sea canyon
in the Gulf of Naples.
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Analysis of potential issues to be raised following the
implementation of nature restoration projects (in the areas

of environment, socio-economy, and managerial systems)

Potential issues in the environment sector were identified by this
study including, a) limitation of water quality management in
estuarine reservoirs and deterioration of the ecological
environment, b) the effect on the ocean ecosystem resulting
from the intermittent inflow of freshwater into the ocean, and
c) the possibility of changing from monotonous artificial sea to

natural sea’.

This study extracted socio-economic issues including a) a
decision on the continued usage of estuarine reservoirs and
reclaimed land, b) whether to maintain existing facilities
following the restoration of nature, c) conversion of land into
public waters, and d) securing of economic feasibility and

others.

Issues extracted in the field of the managerial system include
a) selection of principle agent for nature restoration, b)
participation scope and responsibility of stakeholders, c)
compensation and recovery of rights following the
implementation of projects, and d) selection of legal systems
(utilization of existing legal systems, amendment of existing law

or new legislation).
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{Summary table 1) Summary of issues relevant to the restoration of coastal nature
Area Specific content

* Limitation of water quality management in estuarine reservoirs
and deterioration of the ecological environment
- Mass breeding of algae such as green algae, long—term
deterioration of water quality in estuarine reservoirs
- The deteriorated quality of water may be supplied as agricultural
water, but it would exacerbate the ecological environment of
estuarine reservoirs

* The impact on the ocean ecosystem resulting from the
intermittent inflow of freshwater into the ocean
Environment | - The negative effect on the health of nearby marine ecosystems
if deteriorated quality of water in estuarine reservoirs is
discharged. negatively affecting

* The possibility of transitioning from a monotonous artificial sea to
a natural sea
- Partially restore the landscape prior to reclamation, restore sand
dunes and vegetation resulting from the recovery of natural
coastlines
- As the waterway of tidal flats emerges, it forms tidal channels
where seawater comes in and out

* Decision on the continued use of estuarine reservoirs and
reclaimed land
- Establish objective criteria that support the argument of losing
functions in the first place and need to reach an agreement with
relevant stakeholders

* Maintenance and protection of existing facilities following the
restoration of nature

- Need to maintain and protect existing facilities such as reclaimed
farm land in accordance with the type of nature restoration

Socio-
economy

¢ Conversion of land into public waters
- Convert the land where the category was registered into public
waters, Exterminate the cadastral record of the land registered as sea
¢ Securing the economic feasibility
- Need to secure the economic feasibility (B/C) to push ahead with
the project
* Forming the governance for the restoration of nature

- Principle organization leading the restoration of nature: leading
and responsible organization for the nature restoration project

Managerial
system

Xix
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Area Specific content

- Participation scope and responsibility of stakeholders (primary,
secondary, and tertiary)

* Compensation and recovery of rights
- Compensate the damage during the process of recovery
- Recovery of rights

* Legal system

- Utilizing the current legal system or amending the current legal
system

- New legislation (general law or special law)

The suggestion of the concept and principle of restoration

of nature in coastal areas

The restoration of nature in coastal areas was defined as ‘to
improve the forms and functions of the coastal natural
environment damaged from a variety of usage and

development'.

The study suggested the principle for the restoration of nature
in coastal areas including a) local community-driven, b)
participation by stakeholders, d) creating income for local
communities, e) science-based, flexible, compressive, and

adaptive approach’.

The suggestion of 5 implementation tasks for the restoration

of nature in coastal areas

Implementation task 1) It is necessary to establish local
community-driven governance for the restoration of nature.
Participated by stakeholders from various fields, the restoration
of nature should be primarily led by a local community (local

government, residents). In the early stage, the central
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government, such as the Ministry of Oceans and Fisheries should

undertake a pilot project to establish the foundation for

nationwide application.

{Summary table 2) Groups participating in the governance of projects for the restoration
of nature in estuarine reservoirs and reclaimed land as well as characteristics

Stakeholders

* Those engaging in
agriculture on
reclaimed land

* Fishermen of sea areas
under the influence of

Residents ) ;
estuarine reservoirs

* Residents living in
nearby areas or those
engaging in the service
industry

Civic group,
NGO environmental
organization

* Coasts and ocean
* Agriculture
Experts | ¢ Environment
* Economic feasibility
¢ Conflict management

Go | Basic Agriculture related
ver | and

. department
nm | Provin

Roles

* Participate in the whole process of
project implementation as core
stakeholders

* Understand the benefits of nature
restoration

* Suggest opinions on damage or
problems potentially arising from the
process of project implementation

* Promote the necessity of the nature
restoration project

* Conduct training targeting residents

* Listen to the opinion of residents and
deliver them to the government

* (Long-term) Play as the primary agent of
project implementation.

* Select target areas, implement a project,
and suggest scientific evidence required
for post monitoring

* Assess the present status of estuarine
reservoirs and reclaimed land

* Suggest alternatives for the restoration
of nature

* Adjust conflict arising during the process
of project implementation

* Utilize reclaimed land
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cial
govern
ment

ent

Central
govern
ment
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Stakeholders

Fisheries related
department

Coasts and ocean related
department

City and cadastral record
related department

Ministry of Oceans and
Fisheries

Ministry of Agriculture,
Food and Rural Affairs

Ministry of Environment

Roles

* Prepare measures to reduce the damage
to fisheries in surrounding sea areas
resulting from discharging freshwater,
demolishing sea dikes etc.

* Consult with those engaging in the
fisheries industry

* Lead a general nature restoration project
- Take a leading role in establishing
project design, securing project
budget, and consulting with
stakeholders

* Responsible for terminating cadastral
records following the conversion from
existing land into public waters

* Lead the nature restoration project in the
short-term

* Establish legal ground for the
implementation of the nature restoration
project

* Secure the budget for the nature
restoration project

* Build information relevant to reclaimed
land and estuarine reservoirs and then
open it to the public

* Select estuarine reservoirs and
reclaimed land whose functions were
already lost

¢ Lead the nature restoration project in
some areas

¢ Establish environment information
targeting estuarine reservoirs and
reclaimed land
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- Implementation task 2) It is necessary to prepare the criteria

for selecting target areas for the nature restoration project while

discovering a success model. The criteria for selecting target

areas should be established considering the perspectives of

sustainability of facility functions, environmental conditions,

economic feasibility, and acceptability of local communities. In

order to push ahead with a nature restoration project, which

is a relatively new concept in Korea, discovering a small-scale

success model is necessary. In addition, a living-lab method is

applicable in which a variety of stakeholders participate to

discover problems and search for solutions together.

{Summary table 3) Examples of evaluation indicators for selecting estuarine
reservoirs and reclaimed land targeting nature restoration

Classification

Maintenance
of facility
functions

Environmental
conditions

Economic
feasibility

Specific content Example of Indicators
* Fluctuation of water use as well as
* Whether or not the

; : ’ \ water resource

unction of estuarine , . .
X * Reclaimed land use and its usage ratio

reservoirs and

reclaimed land can be | © Maintenance and management of

performed estuarine reservoirs and reclaimed
land

* Environmental
conditions such as the
water quality of
estuarine reservoirs

* Level of damage due to

the deterioration of the
environment

* Water quality, diversity of species,
ecosystem etc.

¢ Erosion status of surrounding coasts

* Damage to surrounding fishing
grounds following the discharge of
estuarine reservoirs

* Costs and benefits * Cost
potentially incurring in - Project cost for nature restoration
case of implementing a | * Benefit
nature restoration - Benefits resulting from nature
project restoration

xxiii



Classification Specific content Example of Indicators

acceptability

XXiv

* An approval rate of residents on the

c £ local project
O”.SG”t otloca * Whether to include the project in
residents
Local relevant plans

* The willingnessss of
local governments on
project implementation

* Record of implementing similar
projects

* The willingness of implement by the
head of a local government

Implementation task 3) Projects should be implemented
reflecting regional characteristics. Rather than the unconditional
opening of estuarine reservoirs, the possibility of improving the
water quality of current estuarine reservoirs should be assessed
first. To achieve this purpose, a primary survey should be
preceded, such as a survey of pollution sources, followed by
selecting target areas for nature restoration projects such as
circulation of seawater and project methods befitting to regional

conditions.

Implementation task 4) It is necessary to establish a
science-based foundation to implement a nature restoration
project. Following a status survey of estuarine reservoirs and
reclaimed land, relevant data should be established. The status
survey not only collects the data produced by the nation but
also includes the data attained from on-site investigations.
Moreover, the decision-making process should be carried out
based on scientific monitoring throughout the whole process of
a nature restoration project. And relevant technologies should
be developed for the stable implementation of the restoration

project nationwide.
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- Implementation task 5) A legal foundation should be established
to push ahead with a nature restoration project. Although this
study presented measures for utilizing existing legal systems,
amending current legal systems, and making a new law,
legislation of a new law is necessary to ensure the participation
of a variety of governmental departments. In addition, it is
essential to establish an institutional foundation for the
conversion of lands into public waters and compensation and

recovery of rights.

{Summary table 4) Comparison of measures for securing legal grounds for the
implementation of a nature restoration project

Area Advantages Disadvantages Target law

" Able to implement the Limited spatial scope

Utilzingan _ Proectimmedately e MOF | Acton the
existing d Utll_lze the existing ' - Diffioult £ ) Sustainable
legal project implementation A 'CdU 'thuls I Management
system system ahead wit a_ oca and Restoration
* Easy to secure the government-driven  of Tidal Flats
budget prOJeCt
* Restriction on * Coastal
 Easy to secure legal encompassing a Xlanagement
grounds compared to variety of Ct_
new legislation governmental * Agricultural and
departments Fishing Villages

Amending | © Overcome the limitations Difficult to secure the | Improvement

the current
u of current law to some budget for the actual | Act

legal : !
% extent implementation of a | ¢ River Act
system |« Aple to secure a new oroject Bt ot
arowrlcal 0« Dt o Developrent
government-led project implement a_local of Coastal areas
government-led and Inland
project Areas
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Area Advantages Disadvantages Target law

* Able to implement an
effective project resulting
from securing clear legal

grounds * Need to secure the
* Able to integrate means | necessity for new
New scattered across relevant legislation * Legislate a
legislation | governmental * Need to establish the | special law
departments relationship with
* Able to prepare a new existing similar laws

means for implementing
a local government-led
project

2) Policy suggestions and relevant activities

= Proposing implementation tasks to carry out a nature

restoration project in coastal areas

- This study suggested specific implementation tasks as follows;
establishing local community-driven governance for the
restoration of the nature,” ‘preparing the criteria for selecting
target areas for a nature restoration project’, ‘implementing
projects befitting to regional characteristics’, ‘establishing a
science-based foundation to implement a nature restoration
project’, and ‘preparing a legal foundation to push ahead a

nature restoration project

3) Expected benefits including policy contributions

= Implementation tasks for the restoration of nature in coastal

areas can be utilized in relevant policies and projects of
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governmental organizations such as the MOF and local

governments.

This study can address environmental and socio-economic
problems surrounding reclaimed lands and estuarine
reservoirs whose functions have been lost. In addition, this
study generated effects such as restoring living habitats
through the restoration of nature, improving the health of
coastal ecosystems, expanding carbon sinks, and
strengthening nature-based response ability against coastal

disasters.

XxXVii
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QU F2AE F 2,006712 A2 1,197.3kmo|H, EEX5HFL
8,501,444 oIt} Aol HRAZF 7P W2 AFL AefdE R F
W2 A H1&9 61%S A SHL YT G 1,214718, AFL 647.6kn
| olE0h. AZtdE oo R FHHE, AAEE £Oo= BERA7} gol
23t A0 E SRlEr H*Zxﬂﬂ Z2/8E BE Ao g7t EAck=
oft}, & E0], FEAF IxAE < 257447 Eso A=

Tt} 14) oH o] Bt Ad E AEA ol WERA $7FE
™ Q1T F7A G0l tfF WA AFE AR =] Uth15) wiedE

A= st At A9 Y=g viaE Widls vieie 71
2=l 1,6767147}F 9lom, A7 3,186kno olEtt.

)
o FlO

fo o > » Az
3

on:
rﬁ

N

1™,

)

13) "N e, MaAx.
14) @04t %@HE Qo & p. 16.
15) aliZ4=AE(2018), p. 36.
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EX-gas He Y 2| 2y 02

rar

A x~ QLXAZE

AEH By G G e Hf-+2i2
AN A A RGN EEGa) A0 | @)
M= 1,699 229.4 1 8,501,444 2,006 1,197.3 2,601 4,969
HAZAA 1 - 863 1 1.3 1 3
QIMAAN| 94 15.4 333,004 146 141.0 161 311
47|= 52 345 2,746,348 101 93.1 121 257
SHE: 281 491 2,101,174 318 179.4 371 668
HetEr: 46 46.1 1,438,229 51 70.9 79 141
Hetde 1,064 81.31 1,772,056 1,214 647.6 1,676 3,186
ANT 160 2.9 109,706 172 63.8 191 400
HEEERIR = 1 0.0 2 3 0.2 1 3

K= st 501E28AK2020), pp. 576~581

=7F BERERAlE A=l 155707 2450 1w, A= 289.1km,
EEZFFE 7,722,148%wole}. =71 B ERAlE Hhde 7} 9074
= 7 Bor, SEEEQR5ML), ARFHA(19714) &olTt

(B 2-3) 27t B2YEH 343
R7a | o | mgxad

Ase O Eh) G =X -2
AA A7 AN OO ) AI“*OH) 1% (kn)
M= 110 195.8 7,722,148 155 289.1 229 1,425
ST - - - - - -
QIMESN| 9 14.4 281,989 19 40.2 32 96
47\ 6 325 2,701,467 7 15.9 6 68
=Y 21 39.5 1,893,571 25 524 26 164
HHEL 3 439 1,410,933 5 29.9 3 25
Hetede 65 64.7 1,400,317 90 141.8 156 1,005
ZaEE 6 0.9 33,871 9 8.9 6 67

HESERRIE - - - - - nE

Xa: e=s01E3AK2020), pp. 576~581
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A BERAE § B2A HE T 92%E AAISIAL 0] HEES

WEAZE AGAAGA A FEHAL 25 & 5 AT § 1,8427140]

I

(H 2-4) X He|Ux2H o1

p -
Al T G e aZH e
A AA A EGH) G AR AEGm
= 1,580 29.8 770,854 1,842  905.2 2,366 3,635
NI - 863 113 1 3
QITZAA 85 1.0 51,075 127 100.8 129 215
471= 46 2.0 44 881 94 77.2 115 189
SHET 251 5.8 199,161 284 124.0 339 495
HEE 43 2.2 27,296 46 41.0 76 116
N i 999 16.7 371,739 1,124 505.8 1,620 2,181
AN 154 2.0 75,835 163 54.9 185 333
HESERR|E 1 0.0 2 3 0.2 1 3

A& st2s0E2AK2020), pp. 576~581
(4) Al 2t HxH| s

AR B EA Q] M= oG Al AX Y] REE skl
FoH, AA F 40709 Al-2-AA A 2HE APt Sk A=9

- H2A hee 1,8247142 XEXFHLE 968,605 E &Rl
otk 7P B2 AlE T HERAVE BESHL Qle 32 ARbdE(1,121
Ao, ZERFTFS 565,805m0lct. FRAZE o s AXH A|wt
AR gA A= H2A T2t TAste] BRA E sjeE e 2 I
(13



2R EE

rar

g g el 24 02

H 2-5) Al &g UK g
X374 o IR XAF

b i=]
Az O (lha) ) ZH L=
A A A Z0H)  Hkm) AESOH) | Hkm)
M= | 1,555 349 968,605 1,824 9141 2392 3,424
SAZOIA 1 - 863 113 1 3
oI 87 07 82749 129 1041 136 235
=y 46 20 44881 9% 772 115 189
E¥dT | 252 89 188125 285 1224 337 484
Hapge 36 16 19424 38 361 68 113
Mfd= | 984 202 565805 1,121 5244 1,585 2,102
ZNHE | 149 15 66758 156 486 180, 298
WEAE | - - - : - - :
A2: st=2s01E3AK2020), pp. 576~581
(6) SA T XX g
sl APE HeElske HE Xﬂ AFeE F 14477014, B2A
Nee & 182714, & 2825 7,532, 839x4 o}, i&qﬂ;g

150,500ha°]™, 54| 121 510ha A4 4,604ha, 7|8 24,386ha -
ZaEn 271 BeERA 9 el 104714, £ TRREERS 7,421,777
A B EZZHALZ 138,530hacltt. £&HAE 54| 112,133ha, d4
4,573ha, 718t 21,830haz F-EEHT. SAF TS F2A F =7 B
ZA2 28 HHo] AA 92%F AAoIAL leH, A A5 99%Cl
et

—o
212 FA . o9 4ZH | ng 2 (ha)
gy (BN we 22 o o | B4 bz
A AT gary ¥ Gy 2 0 @E) A R e Tk
Qo =7t | DEXA Hetd: 157 ECH 20t 603 1968 4,085 3 2,753 15,604 1,070 688 0 382
3 =7t [oHE &EXA Mt E shEE 2UE 212 1827 1935 | 15,707 201,084 7,958 647, 315 0 332
3y |t SHEY | magcEoamYsMEa | 1418-03 1967 1682 16560 30801 168 124 O 42
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T oo | YZA | mg EEE(ha)

Ao 2 oo TS o xA2
=] =5 N o HA oy 2
s ATHX| CEXM | =M (hg) | X m & A | sX HH | 7IE

HY | =h [ EE AN FTIE SN REE o1&t 1293-01 11973 | 20,900 112,060 38,000 4,010 4,010 0 0
8% | =7h | DEXA TeteE Igw EHH 8352 L46-3 | 1998 7.320 12,873 88,980 3,084 1,684 0 1,400

Hud | =7t GTRA SYEE GTA HEH 252 900 | 1979 163,95 113,360 84,082 20,197 18,000 180 2,017

SH | 37t oIS HolAIA  BYHE GIEE T &2 | 51-0550 | 1958 1,15 33035 5117 180 119 0 61

= b SERAL | HRIYE SEE 220 342l | 1013-01(1929| 1,20 1 554 4943 213 135 0 78
S| 2t DEXM | MetdT DER MolH 2| 1784 1931 4412 1| 778 5957 436 224 212
2y | 2t BEXA | MetdT BT SYE oZe 2859 | 1937| 11,861 114,600 69,110 1,758 1,348 M
SME | b | MSRA | TRIYE ST YN SHE2 | 826-018 | 1938| 2,87 12,002 5569 356 254 102
M| b SBAAL | HRHE GBI WHH 22| 948 |1924| 5709 1 572 16661 880 754 O 126
5%;"'; b | BAYT | TRISE AN SAB HER|  (AM58-22) 1990 | 982,800 1/ 1,127186,698 0 0 0 0
?gg =7h | SUZAE | MefEE geE 4SS UEel | M24-02 | 1981 347,000 12,094 253,000 20,700 20,700 0 0
HY | h | SMZAMRIT|  HRHE YR MSS MEe| 4162 [1993| 35500  12,220244,600 13,160 13,160 0 0O
ORt | =7h | WERIAL F7|= HEA| S e 564-01 |1973| 163400 1| 2,564 123,000 0 0o 0 0
2& | 37t | BAYARIT | M2HE SR Mojpl 252 AH45 [1996| 18400  2/2,120133,100 7,840 7,840 O O
AT | 2T |ROLARIKAY Mt E Aok oFXtTt Msa| 790 1972 372 11594 7,019 369 245 0 124
| | Bt MEXM | BEET ANZ HYE s 901 |1926| 1504 1| 472 6868 38 367 0 18
B | =7h| MEXIA SHEE Mz 9E gEe 615 | 1961 2,450 1 795 6,043 111 10 0 5
32 | | BEM | SHET HYA A N2 1316 1935 2,586 1 600 5156 272 16 0 106
HE | H| BEAA | SHHET 234 GEH ¥He| 820 1990 12,44 113,694 24,747 684 487 197
A | 27h | 2R P BYA (HS 1242|1960 4,58 16,170 21,908 778 623 155
Ol | J7h ARLEIRIRIAL  EHEHET M TEH Ha2| 1031 1981 1,51 1490 9740 273 147 4 122
S| 2 QRN SEEE PT80S 12 193 1982 3540 1 964 7458 581 391 4 186
sHlal7| | 27t | YRR | BHHE QA 89S =22 17-77 |1976| 3873 11,695 11,557 752 690 7 5§
BY | 2t | HeUARIT|  BHHT BHZ MR M2 650 |2001| 7,860 2 1856 21,229 0 0o 0 0
B | =71 |deUAYE) SEEE RN 3 A8e] | 60-13% 2000 14,180 11,082 44,219 1,134 0 0 1,134
55 | Wt MeEsge ) dese Tl SEH AR | 2550 2011 428759123000 0
2| h| ZTRA | HRIHE TR AP a2 1166 | 1936 641 14500 7,650 185 185 0 0

Opt | 27b | RIEXIAF Mefge Me 0 L) 1295 | 1935 1,309 1 699 762 475 350 0 125
]

1| =7t Iﬁlﬂﬂ‘ TRHHE OjeAl A2t 3182 1038-1 | 1922 1,745 1 517 5801 666 524 142
e | =274 FHEXA et FEF XM siX2] | 1798-01 | 1965 1,617, 31910 11,913 385 245 0 140
o | =20H | EHEXA Tetde FEF #ikg 1ozl | 413-12 11918 4,818 13,063 16,184 88 68 0 20
g2 | =7 | ZELSTRAM MBI Yak AME M22] | 1173-03 | 1962 83! 14480 10460 878 833 0 45
Sl | =7t | BELSTRAL QTN ZEE e M2 | 45-06 | 1962 751 114,150 10,461 878 833 0 45 3%
AN | =7t | ZELSTIRA MBI Pak uESH K42 975 | 1964 110 11,516 26,060 1,768 1,193 0 575
UL | 2t | YELSTRM| HBAN Y uSH HE2 1063 | 1964 15 11,541 26,060 1,768 1,193 575 &5
28t | =7t | YELSTRM| HBAN YakE uESH 2512 773 | 1964 1,346 1 825 26,060 1,768 1,193 575 &2
g | =7t ZELSTXAL QHEoA Fak2 wEH T2 1063 | 1964 13 12,022 26,060 1,768 1,193 575 &5
oY | =7t | YESTRA QTEOA| Fek2 wEH e | 513-01 | 1964 440 11,200 26,060 1,768 1,193 0 575 &%
QIAb | 27t | ZSEBTIRIAL QIMBA| Lok wsT 12| | 242-02 | 1964 810 113,150 26,060 1,768 1,193 0 575 &5
A | Tt LR BTN QYA dak shge ggal | 1581-02 | 1957 5,360 13,292 10,262 1,153 1,071 0 8
ot | =7t | ZELSTIRA AHBAA Bk L7t 5t 828 | 1957 40 12,359 10,262 1,153 1,071 0 823%=2
Y | =7t | TR STRM| AHBAN ZakT LK &R | 288-02 | 1957 206 1 692 10,262 1,153 1,071 0 823=
ISR | =7t | ZELSTNA BN Pk Y= 512 609 | 1963 808 12,150 11,064 838 809 0 29
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2R H4E SE Y Bl 2HY | 02

» EDN ey WEA g ZR(ha)
Ay (25 mRIR oo oy oy T4
F ATYR| gary ¥ oo |z 05 @E) A | s7 @d e

SR | =7t | ZELSTRAM AWHA Zak S We 108-03 | 1963 239 11206 11,064 838 809 0 29

MLARI =7t | MeUARIT SYEE MMA 24T Fel 587K | 1995 | 48,770 2 6,458491,400 0 0 0 0

on

fie | =70 oig R’ 2t ol e Bkl [1637-012) 1988 | 18,130 11,874 36,546 1,802 1801 0 1

My |t | SHEY | zudeDsmommyme | 42801 190 7520 1 498 5108 14 114 0 Q
SAUEA| 2| SIONIE | A7I= SHA| 2BS fER| 977 | 2008| 23580 2 9,810157,285 0 0 o
RUES)| b | REXA | HHE F=F ofkiel otz 1729 |1956| 3036 1 649 6029 449 325 0 124

QI | =7h| ORMXIA SHEET ORMAl QIE ZA2| 749 | 1954 1,51 12,70 1 489 48 0 0

UM | DL | ZTRA | MetdE AR ZNS gl 1023 (1945 1,730 25297 9680 335 335 0 0

oM | b YBRA | HAHE ST e 22 1520 | 1986 579 11522 759 280 175 0 105

AR | b OAERA | HAHE R Heg A 689 | 1977| 11,198 21349 12491 1234 98 0 254

&2 | b HEAA | HiHE SEE A20 2N 1178 |1926| 1,682 13,182 20653 637 481 0 156

=Y || BERA | ST BN MAR R | 917-02 | 1945 563 11340 2832 70 53 0 17

I | b | DEXN | MedE DR SR ARl | 526-036 | 1978 2,730 1) 633 32218 818 633 O 185

Y | B MULERARAL SEEE MUA XIRH S&2 685 | 1978 1,626 11,270 10,340 270 204 1 65
ANR)| 27h | HERAL | HEHE HEE XA S 706 1966 1,424 11755 9811 33 250 0 85

2= | b MAEOIAL ST Eiok 326 0|2 1188 [1933| 2300 1 480 7211 410 269 12 129

SO | b MALERIRAL  SHHE EOHE olelg 5012 2049 | 1959 890 1 630 11,808 273 10 9 155

QA DL QBRI MRIdE PR gADIEHR| | 605-18 1933|3061 28163 12436 614 456 34 124

OIE | 27F MALEIOIRIAY S EfORE otRig 272 2085 | 1983 610 1 506 10350 242 167 12 64

wA DL GRRA | MRIHT PR UAS KIME | 1512-1 1977 2850 210663 11,902 491 491 O O

#E | B} R YEAN et SR AR wEe  1517-012 1925 8,50 111383 8489 713 637 O 76

SOt | =b| DERA | HASC DHT AR KEe 7731944 2701 1 700 1235 353 292 0 61

SX | b AERA | HAHE R e S5 1824 | 1956 943 11,116 5831 375 250 0 125

US| =70 MALEHRIRIAN - SHEE AN tittg at52] 1843 | 1985| 31,215 2/7,807/930,650 7,463 7,419 143

HE | =7 EHEXAM Hetde g5 tes HFa 1022 1977|4271 13544 10,367 307 205 0 102

ZY3 | =7t ZELSTRA ATZHA dE 2T FEL 683 | 1962 783 11291 7,830 314 246 0 68

22 | 2t LYK HAHE s IR 232 453 1918 1,000 1 644 7005 453 201 O 252
CIMMIER] 27h | SO | Z7|E QR BT MzE 719 2003|5380 1 3277943% 0 g 0 o
EHEUIEH| 27} | SIQIAIIEH | 7| OHA| BRI MUS 727 |2003| 5380 1 85379439 g 0 o
SEURA| 2| ST | A7|E OHA| SRR MUE 722 |2003| 5380 1 290794394 g 0o o

Y| b OMERAL | ANHE AA MER P2 | 1335 | 1963 270 1 264 5512 270 197 0 73

WT | 37h ) ARRIAL | A ARMALMED U2l | 551-59 | 1968 680 1 296 5237 178 106 0 72

AR IH | OMERAL | ZAHE ARHAl AEE 972 1209 | 1936 06 23704 7767 206 206 O 0

AE | IH | OMERAL | ZNHE ARA 23R &X2) | 1161-13 1935 1,03 11,120 5130 143 103 O 40

HE | 27t i 2SR HRidE AER D3R AIS2] | 4153 | 2003 510 11151 1030 146 146 0 0
BAKCIY | 7} G RTAAL  MRfHE TR OMEI SQA] | AMB3 | 1997 677 11300 10234 205 205 O O

o | 2t G YEAN HHE AT e HEe 986 1999 1630 11116 5764 185 185 0 0

we |t SHEY | megsomusEmusa | 138 1925 5484 11810 546 262 241 0 21

N2 | b GERA | SHHE QA SN 222 526 | 2009| 25217 1 6,606115,000 0 g 0 o0

SAb | 2| HEXA SHLE MHZ MO HAR 986 K 1988 12440 1 4,500 66,905 18,770 6,560 4,310 7,900
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A BERA 0] Gt 78704, & &AL 111,0624 E, T8
AHE 11,964haolt. E%%_&l—fi— A 9,377ha, 4% 30ha, 7|Ef
2,557ha®Z FEEh. AGERE A 477142 7H g2 WAV 24
slor, 6 s, A s, AdEEe 874, A 374 ol

—o
213 FA =z Y =0 -7 PN ZEHY Hlz
INE=L] ;iil 2Rt éﬁ B ozt &
A ESUN| CHEER|EH (ha) = ) @9 A sX | FH | e

SHAKZAD | X

o

& ots. otk - BYEE slsT S8 7142 1114 11972 1,690 33122 7360 500 403 0 97,

r

a5 | mg 0TS | mugeuszwsgesa | s34 1964 126 13000 1200 42 312 18
55 | AwlesAN MAuToidR gMeissa | 1017 1931 499 1 308 3209 110 10! 1
o | Ry zEn | epdE amAoeiomye | 1ses 1924 675 1 793 2422 83 83 0 0
B | 2RAE | MSSEXR|E MFA 725 S22 701-012 [ 19600 35 3 242 2 0 0
su | x| somm | delme so@wmeixdel | 105 1957 50 1 394 1158 52 52 O 0
won | x| DEmA | memE ngmeoetgerm | 444-1 1952 214 1 530 1664 63 63 0
wop | x| DEmA | memE nmEeoeiger | 738 1975 277 11300 780 41 41
s | aw SEER | cedcemywmeea 31800 1964 205 1183 797 65 54 12
2
za | x| SOEY | wewsomassmzen | e 101470 2138 277 5§ 58 0 0
SN | Kiy|orMomA  MelHT Sol@ oMt 4 | 580-77 1945 464 1 426 7357 110 83 0 25
YN | A DEAN | MIdE DSRESEUMRl | 1303-02 1978 443 1 642 153 72 54 0 18
my | x| maRn | M espepsmyel | 76 1930 350 1 3060 4590 1885 150 0 35
MRl | Xi| mERA | HErdE RS2 e A 326 (19%5 56 1 500 180 35 25 0 10
M2 | x| mERA | MAHE WSROSS A | 453-38 1963 326 1 585 360 158 108 52
s | x| gany SYSRIBNOCEETESHG o 102 13 1100 79 4 18 28
e | x| mexn | mepdEmezomerersa | 1704 (1940 784 1 470 719 243 125 0 12
o | x| mexn | wepde Fe@omeiorel | 1714 1933 204 1 208 310 170 135 o 35
w | mg SRR rermomasswmmel | e o2 318 1 2 90 37 12 0 4p
=pe)| x| DERM | MerdE DsRuYm S | 1146 1945 574 1 800 636 32 3 2
N2 | x| mERM | MerdemE@geg Az | 451-3 1963 1040 1 300 1455 220 204 0 25

CHAE R|e ols. HollRIA - BT ol D AR 1395-1 | 1945/ 1,497 1 368 28 28 28

EEE | XY |FLMRIKAL  HetdE ROk HEE 2| 1570-2 | 1945/ 1,465 1 766 695 227 205 0 22
=T | XY RLAURMXN MtHE ROk MRS Y 250 1945 106 1 212 182 8 65 0 24
8% | XY ROLACKKAL Mg AR HIZH 842 20-25 1901 23( 11,240 3201 215 190 0 25
B | XY |FLAUAKN A Mot O 552 1530-2 | 1958 176 1360 610 300 250 0 50
OREl | RIS ROLAIRIRIAY - MKt LOtz OFEtE OpXi2| 694-4 11901 126 1 50 400 376 241 135
A5 | XY FLAUAKN Mt Mot O 02| 558 1901 162 1 672 770 77 68 0 9
S | R SOLARIKIAY  M2HEE MOk Ot THe| 150 1901 307 1 205 Ul 341 245 0 96
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TR 45 &g 2 22 2MF 02
F2 oo ¥ZH |zgx~ FERE B2
azy B wem e oy e
T ESNI| HEXH =N (hg) = ‘(;n) =) | Al X EF | e
SUAK| | K|H ROEAOXIAL  HE2fHE MOk FAH Z42 20-21 1969 750 1 98 226 144 125 0 1
QH|A | K| ROEAIRHKIAY M2 QK KAt W2 1253 1962, 196 1 34 3,84 361 241 0 121
it X|gf 2t STIKAL  QIMESA| 2kt Zsks thatg] | 181-074 | 1960 1,880 1 4,200 1,903 181 156 0 26
AE2 Xk MEXIA SHEE MET BHH Y72 723-1 1926/ 2,619 1 86/ 10,03 354 285 0 69
g Ak 2HEXA ST 2YA LSS 926 1945 238 1 1,620 1,443 114 80 0 34
2ot Xgh| 2EXA SHET BYA| HAH M2 522-1 1945 475 1 392 1,599 58 4 0 12
B2 | Ny son | memcsomamwamel | 20 196 17 1 384 180 17 17 0 0
A= Xk EOEX|A Hetse 2otz HotH A=) 596 1957 36 1 1,050 638 36 36 0 0
o= Xk DEXA HetEs DT MM orEe) 1287 1955/ 207 1 786 1,314 59 59 0
U | A SotAoln MM Ao xevitigs | 1100 1920 434 1 823 100 463 32 0 11
78 | xy SDEY | cedcemuwmmens | a13-04 1060 191 1180 632 sa9 423 Q124
=i= e | DEXA MefdE TEF M S52|  |A43-0264| 1945 85 1 232 960 72 51 0 21
ol | x| WENA | HeldE METsmelsmal | 21 193 218 1 600 188 37 25 0 12
e |k ROLAOIKIAL - FEIHE Aok AE{D £52| 730-28 | 1957, 276 1 1,587 135 187 152 0 35
o] X|gf |2t AIEXIAY - MEHEE Aok UEHT 42| 452-5 1907, 18¢ 1 1,000 169 315 250 0 65
oz X|gh ROLAOIKIAL - FEIHE Aok QBT AlA2| 2760-1 1903/ 15 1 1,065 184 106 85 0 21
=4 X|gf [2OLAIREXIAY - MElEE Aot UEHH 7|S2] 1578 1901 35 1 608 120 112 96 0 16
s X|gh R2OLAOIKIAL - FefEE Aoka AR 7|52 1674 1901 294 2 1,277, 246 336 241 0 95
= X|gf |2t AIREXIAY - MEtEE Aot e 7|S2] 150 1901 114 1 605 142 120 77 0 43
ot | x| SIS | amasoma e e | 630-07 19841550 1100 498 21 21 0
gs | mg| SHE% | zuseAmummesa | 20025 1971 22 1 60 760 % 3 0 0
MER | AR PELSEAA oMme Zemgweiame | o3 1957 30 1 1050 5224 263 243 0 20
"y X|gh At STIXAL  QIEHYSA| Lok Y=H 74E2| 754-05 | 1959 1,260 1 1,775 5,224, 26 243 0 20 &2
olat | X MMERIN  AHHE Hoim Afviolzal | 523-01 1977 454 2 9e0 1185 159 @ 7 60
s | xg SDE | edcagneamuza 150701 1967 500 23438 4284 577 451 Q129
A | g MAEON  BYdE BB OIS AR | oo4 1950 218 1 467 3856 62 58 1 3
XR | MY NAEOW E¥HE MMA XS OS2l | 836 1954 208 1 440 1638 48 45 1 2
Wl | g asaew SYdeHoimome Al | 2152 1040 e 1 338 2678 72 31 20 19
e Ak REXA Metge Med 2 2R2) 2899-06 | 1940/ 353 1 280 478 211 186 0 25
As Xgh| 2EXA SHET BYA| HAM M2 281-0113 1945/ 250 1 22 1,562 88 50 0 38
oF | AL AEAN MU HgZ Bl olle | 358-0187|1945 497 1 400 2887 202 194 O g
S| K| XA Hefds AEE YalH wse| 15-97 | 1940, 476 1 204 736 273 205 0 63
&R | X ZEXA Hetge et KA Axa) 1185 1975/ 28! 1 59 357 187 125 0 62
Ofx Xk EOEXA Hetse 2otz WA Dfa| 632 1957 83 2 486 2,140 83 83 0 0
3= X|ghog A=XAL MelgE 2edt g k2] 1469 1945 400 1 185 84 34 34 0 0
ahs K|S [oHE XA MElEE et QfAH SiE2] 1046 1988 408 1 530 528 38 25 0 13
=t X|ghoig A=XAL - MeldE 2ex FUS 242 198 1992 140 1 B8 33 645 521 0 124
3= Xl o AXAL - MeiHE 2edt 128 3122 1542-02 | 1933 7,211 1 207, 3,065 144 99 0 45
g K& [ohe 2= XA Metge et 128 Ztue| 1545 1932/ 1,287 1 300 4,935 186 132 0 b4
X=: S s01ESAK2021a), p. 1
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K| HaE

a2l X 02

T 2-9) I7tae| XL SiF
M (ha) SH=XEE(ha)
= o . o717t | AIBHT |2
7= ATE | Al A =9 d=e A ot o2 t!g A7 12t (ARl |2
=5
13,455 17,888
A 53.42431,648 21,776/31,648 (2,285) 305  (546)
(1,489) [14,430]
15,729 11,966 3,458
A - ’ , ,
AH 1572915729 080 025 3%
M2 | gn 1968 1968 - 1,968 1464 73 431 '87-05 | Hrim
dE w85 825 - 825 677 - 148 '85-07 | 23A|
oE D& 2057 2057 - 2057 1533 197 327 '91~08 | nEZ
T2y me a4 464 - 464 372 - 92 '91-08 | FEZ
= ®d AT 213 213 - 213 170 - 43 '87-'97 | ZER
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1) g= AHE EEX| S8 A2
(Steart Coastal Management Project)
(1) A 7HQ, MY =X FA|, A2 T2 L 2HY

A AFIE AA AL 250haE T 465700 ol A A
ArAle] HAS G4 Au Beugk ARlolet. % £2,0008k0] A0
B e oA Agss A 2 siek BeAY F shuolth. oY

A& Yoty AF2H35=E QIsE 845 5 7|5 Ao -85tz A
A= 9= 2§18 AR wet AL SiQt iR QIgE 20
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Aol st AYsE Al 719 84S =ol7] Hall 109 o4
9] F£H| 7]71o] A Q E it} oA k¥ Eof FRA| AF50] thRES 2
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k. G2 G474 F 90% olgel SAE AP, oA vekE ol
of vl ol thA] QEska 1 S Qolof Stk Fske AlSlA
2427} FolA 9tk

(a3 3-13) MY HA £, sZXHM BESXZ2 SHE ABE §XI9 25

K2 F2 OPMEESX|EHAE A 0|X|(c)(ZFA: 2021. 10. 20)

(2 3-14) M3 M) M7 H-2 Hlw
M HA M sEX2t 227S MY HAH x4+ 355

Side
usso 4 Main creek creek
channel ~

uson - Mounds
created as_
bird =
refuges/ >
S

R

Former
track

“Elevation (m above ODN)

Breach §

144000 4
. Pools

325500 26000 28500 21000 w1500 12000

Xt&: Mossman et a/(2021), p. 6863 HIEOZ XAt H2|
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Xy sls =Liel Al 03

Q) =L HE AIAE

ALt AA}eAztE 18] AN} 2

AL 2tk ol AEA 9 o] Tt 4o RemR IR O o

o 4A1E Y Wa o] e FuSe] HuASl il £&E Holzeh

ASAT] o5 o] ZAAHAA A A

8l 25~50%7+ £UHQck39 SHAE ALl AHAE FAT W
o

A7k B Erhe Zo] T et 7|2 Aol R&e B A7
ARSI AEE BelAQlolA] AEZo] 544 Felo] ApLHo R £
£ Wk AL M logz 2 JF«4 #%4-1 $ol7] S1% AluigA

=
AARAS X3l YSIAE x|o] Zulo] Eoje} Felo] WSHolt) o]
= £5, 36, 15 ISoNA A0 gt w5Z 7J3)st

% 52 59 AR5 /e g ofsE uf kst Yol

a Al oA FE Tet E OE H2 5 ARG ol8d &
AE g A9 FLER HiAlsHAtHE Holtt. FdARiol 95k &

2 AR AR S5t KU 2L W] Aol A HesoF He
o ol 98l 240 58S GESH] 9ol T F2 Aol gt
2 AolE B2 et EY 9 F4E 42 Sl sk B4

 oIe) AN B WSS HASHE FUE T 5 49 A
Sk, ol BaFY AT FHS BHR SR Seiutete] BUA]
L L

35) Crooks et a/(2011), p. 19.
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#Hofl F5A], WIA=H, 27 @3 At Aoz Qe A==

A9 BIde w1 Aol Hsh o7t At A 20154 #He]”

ko] we} - F7H= A7F LAVA ZEER(NDC)E AAsHL BA HiE
< F|asfstolof i, AAA R ST Ak, 7he, S 22 7194
o] AdolM AgEEA "4 Aol Haio] ARHI o de=

ﬂ
(g
ol
ek

SejUe} dAok A AQOIAE BAL B3] 71Ee] AAHY A4A
2, B Py 4, B A5} /15, A% W4 94 59 g opet
Aozl Aoty a3 7150 e 7|x Aot ol Bt
7h Basith o] 5o} HUNY] et FHES] o £ 58S Toly

1 ALY HFHE 2D 5 9L Holh

2) 0= Ha|= 2x| 22 A}(Cullinan Ranch Restoration Project)37)
(1) Al 7HQ, AIY FZX FH|, A= 22 2 ZAH

AMEZHA AT Aol Hxet A= HA|(Cullinan Ranch)= ?F
o ZA, ol & 50| thstAl AAsHa FRIfIe Ado|]lt). o]
1800} F4tofl 57A] 717k S8 Aol AA|= 1L 19808 7HA] H=
oF Az 52 st 1 5 1049 St FAsH 19919 Hl= ofFof
BEEHESH(USFWS: United States Fish and Wildlife Service) ¢

&4 Fl(harvest mice)?} B2 &2 AAXE Hostal AH A=

*E
d d

Lo
| S

36) Mcleold et a/.(2011), p. 556.
37) 0|2 SHESH(EPA) YHO|X|(HAMY: 2021. 8. 20)
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SO XY 2= =S| Al

(18 3-16) M= 2 ZEORESELSX|S L Za|H K| 52 Al XS (L2t HIF2])

San Francisco Estuary

E Cullinan Ranch

San Pablo Bay National Wildlife Refuge

XI&: San Francisco Bay Joint Venture IH0|X|(ZA4: 2021. 9. 15)
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57| sl sig A|9& SHoMYTEESAIGE ATt & EXE v
Aottt g AFY AMEZHAA|ATT ZQIE HIZ(San Francisco Bay
Joint Venture) ZEIHOA A|Fsh= BUAIY F oFtE, AMITTAAA

3 ot EYH(The San Francisco Bay Restoration Authority Act,
Gov. Code Sections 66700-66706)% B ¢}7]0] A3t & H(Endangered
Species Act)oll &35}t Ducks Unlimited At} 0= o} FopRlEEH S
=of| Qo] AT, A HWH 6.2krE B sHE E-Ustr] Hsf Al
W2 JNH St st @ ofhE Rt Ayt Eo] A= Al
W FH Skl Ao Y HAEE 20 A9 g g4 Y sHAE
R A AA F B SieHES oF 2m Wolzl she YoE E
AEo] AAdH o g SZ4go] ZAH A7} o}ﬂﬁrﬂﬂ”};‘] o 60do] 4
Z0F oAtEt 19914 o]F oF 2067 AMY XA A, A B

R 84 SAS ft £¥ 7170e] 28 = & 1,400%t €29
AAt F 20199 FE 3~57HY] HYAIYS fsl sHet D27t AP =9
ot A 2EAE = 3 E T H(U.S. EPA), NOAA 9] 103%°]H, San
Francisco Estuary Institute, Delta Conservancy 59 7133 @335}

A5t

FLI i

(2) M o]

24 580 Qe AN Bed 7t B AAAE Al
ok Wi shaet AEEe] 42 tepE S7kstac @A i
952 B3] 280 o] Z7IUA 1,2000001A o] 24 A4
A7k BAEIck B9 ol A4 sk 44 W FHE P4 dhat =
UEEE o A3, BAeH 24 ARG S7RIEE A Al 22 5=
$74Ro] 245 S510] 20154 AU BYSI ¢ 7, 19 Aol &

Hat

To

38) Washburn and Freeman(2019), p. 5
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50% 300,6900t2], 2@ Zojl= 43% 25,1030t2]9] A} oF 55t vl o)
Qa7 T=xE|QIr}39 sk Ay Ao 80% ©]AF AAFE WA ©
Sl 712 o]F AR, B F 7 WA Boke BAR 712 E 90,
E3 7HeRS E71 WEAL S AdEHe sEoE Au|A
7 7F S = AL

(3) BU X A
2 BN ARG AYE A A AT A of 9
405,000yd*9] HABE AT NHER 24 Az AAgstoct F
SN Aol JAT FHEE 28510 ol D AATKE DL
B ojito] £8H3, FUES] e B4 F E 02 B00] B
ot ZUEQ] AACNE T Aol opfet AT o] ARET S Y=
7RsAel] SIS E4shok Gk,
g Aoz AR Fo] Bol
o e oyt B0 AR ohjet ]
SHA oick. o2 Slef 7ok MagS HAHIL £ AYL 9
Aok TR Aok ARASE S BUAGNHE F
g 4830} BUXH L $IAH HYSHE 2L Hol
2] Fofe] AR7IeL elstel An|d, A%, FAH WA o
A7IE bl i T Fedtt 1 A
FEe Hojshs BAAoR WA 4 glom AgAle) oy
gt sqlelon AU & Ak

tﬂ

i)

rol

g

39) #IQ/ & p. 5.
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(O3 3-16) WIZA|AT Za|H x| AHS [t X2 HES SIZ20 H2t o2
=S Rols ZEE) MY 33U 2)S 5120 52 XI01I*1 SAZ 52 2E(Q)

Xtz (&) Restore Cullinan RIH|O|X|(ZAM: 2021. 9. 16), (R) Bay Nature ZHO|X|(ZA4Y: 2021.
10. 10)2] RA12E HIZOZ XAt &2

3) HEZE YET Al (Waterdunen Program)40)

(1) AR 7HE, AR X FH|, X2 Z2H o 24
FIEIE e IRREol B i o2t Ao et
% S, 84 952 B9 4HAE SA2 A BUt Aok, Wk

E FPR= 2012% H ByA *(BreskeHS) A9l ZHH oA LIH
H(Waterdunen) AFAE Zgstar Ql=d], 9 | Hof| 22 Ao g&
% @011411 s 182 5ol 71€ THBAE dt d5A = A
Hstoict. AGHA F9

]% | A &3A sk AH
o] % l4hat= 2 A9 ABFCE, 40has WA 5H H:ji 250ha

40) AT WiRAl=
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Q.5 SAR EUuo] Aewd Aos BHYT e o] X
o W1o)Y] 487 Unglo] YR SEOR AHHORE Y
Acjolgiont, YEH AYe B3] WAl Solky, 2% A¥o] o
1§ 37tz AGRA 2ot

o] AlYZ HEfEZAE 397 AR F ShUE, A Ko 2.7% 23]
ZAsH] HdHE £AATALA 2013EHE FrAoZ ARIE 2
590 20219 Aol &&E Qi Hid#t=s 27 A9 0.5%S o
| A oflibe g2 wAst, 227) AR 17 AT EEE A
WA 9 | 2 kS WSt SEY AR 9 Folth HEHd
Aol Mg S97gRe AHE FAH9] Akt EU7 |3 YRR

S AA ARHlE 19 239 £2(1,5009 )7 FAEAH.

(2% 3-17) HZHE REIZ2HME =0 At X

HIEStES| £ st © y Ol SUEY

2H=2Y

EEl /sazecy

y =2 ES (24)
HEolAcH Jﬂlﬁﬂﬂitaﬁﬁ! =4])

(FEHLRE) oo )
2

Qﬁaagﬁﬁy m2| ALy (sl+5E =)
2AF

__ Ugac
2AWES ozlHSE
_,;/ (HpsisSE) (&%|=8)
o B VasgmEn 2AEY
tijé” ey HEJSTH
ygacs
W e = s2
/(aaaam w7

Az 8353(2019), p. 3.
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Rebel groupt Blue Economy 1A¥ 3JAF} 2007 9] =343t
g A A a3 Ao wEH 04{} F7F ot 37 283,000
~360,000%, A7+ 71 T 4PA}= 150,00078 ] UTt. EF 144~350
7Ho] AR 7L FEE o] A AR ﬂ{} 1,80091~2,400%F f-2 529
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ARl Hl-gH o] Ao 7] x5te] £ ARRlo] &35 9 BAIFLEE A
FA A S84 FdFE & Aol BIFsHI
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A 3300 wet 7R gAY HEEA BAS A
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ORI XptY )= 2Ll Atz 03

ot oA 4 9 FET 973 AR 5 At ARG ARIE &
A5 A A A, 2E 9 sidHALIdeR doste] Ade
sHsfof et HEEN Z2 At ARG AAd2 AFof-sol7tAS
o] digolal AuiEdst Mz sdHART ZdS A= = Ue
ACR 7|diEH.

(3 3-18) HIZHE {EH HASX| S|MY F2 W

<R A > <ogrE R <R e AR =g

(3% 3-19) LIH2UC YEIE A =29 HS

<= = 2 AR ' <=3 = g4 AFE>

<=E ™ A AR <=2l 3 FA AES
N SHETH HRA=
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4) YHE 3|0{AS(Veerse Meer) SIZH AI41)

(1) M@ 7K, AR ST FH|, X3 XX © 2

Folagi A, YA, B4 shaet 3] FYA L WA Aef =
4oz 1962950] EAE Hdw 5172 Ho} ANY T4, WAL
oF 2,360haol .

19624 o]% oz 7tZ2us] FojAsE 400 WAzt viET FE9]

55o] gre Aol n =y ARl FFA R0l o]Fox]A] grot 3
Fet o7 A7 Skt oS8 5

#Q | §43] YA 53 7m °Jst $841E0] o7t 457 Y= 5

o5 ok FAEC] = 4= RIHSIH.

S AFE2 9F 16099 S0 vUgstE 27 %X(1979) 2 A4A

A121(1992). 2005¢ 10€¥ 78=o] YaH 19989 AAEAY, & Ha
£ 913 Natura 2000004 43 222} Yd&E 541E(Flora and
Fauna Act)oll ZAste] XP= Ut
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WL 9% YEAo| FA3| FM A5 BF olF ol B2
7h4e] 5 cheRtt AEEC] A4lo] BSEIT

) =l HE AIAH

S75% gt 837t @ Helasel 34 945tS o 45 B0
shast Akl S Alsioro] Rk choke 29l SHE (i D)
8 2 39 dohels 2D 9 fols

2950 o 15W = FEL, $YD 5 S8
{2 4 SIck B % 5m 72 S 45 €Y 27] £98 59 45
SABAL IAT 1HE A AubA] got 28 AH Tk vherit
ok, Slol2me] 26] Aol oF 3m o=, Asfet Hrh 29 Fole] 1/3
Hzo] BafshA, MsjelolAe B3l 87 i 959 At g 2
HEE Aos A, A e AL e fASEA e
75 59l S 091 3 A4, B 28 A BuRz
vhEo] ZRs(tlol, 8E § FOPIEA SRS AN AR Be

% Q. 4 A ol BE QM 5o eiEEAR] ART S8
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(2 3-9) gt XA 2|5 =2 At H

oIl AEE EEEIE]
22 TN oal et aroy | UIZRIS 2R A
== = == =
- 0)2 87Es
H(U.S. EPA),
° OREREX| D|:'_-|l0'1'|?roi:)<%'I o lf|ZatE o|mat Ol
I'_I-E_| EE-'AE EEESTZ:I_QL il et =
HEl | E2as 52 2 p2jnel wene
A WWD, ¥R (UsFws), | =F
s 22|30 :.
0% 2 0Py
s2u
o MAIX| AAIH s MIZAAT o XIE MAIX| K|
oy PVITER corman, IR AEUOLT
oj xlil = oJ-H? ‘r|°|_|' D:'—;F—O|7|Oﬂ (=N ngEJu, |:||
22 X7l =oT 2t EAIZ
= = x_lol, = t‘g il So-S=d
[aye)
0= A5 A2t
2ol gmugea SUDARE ugec gie mee
Mo EHEQER  om Co  HEE er
Ho
;l;l_ 2011~2015 2009~2015 2013~2021
g_?dl—-l 2 2
oy 6.2km 2 Bk 2.5k
AlIH| | oF3149{ @l or180°{ @ ©F 15000
SHOLAIT 57 X
woy | ARKIQIUIH| OIS W2t A | QIEBHOIAL 244, L
oo BRI HUENENA = A sK e 5
19 Zxis dolsimme QAN D 2|Z2l0f0l
JNPEPERY
= e = ==l _
= o 4 CIAAIE Tl &
o = o | OIEIZNE U KjOHE
e |SoAE5E2 f%%i%'?%. S 20 ARl2
S SRR SHIISHY Sz o ogun
il 52 JHN AS 85

A= KA A

g 3= =uel A 03
HEE 2/0{AS

o175 Afg]

- YgRIs oimer Y
£ pi2|so| Wem
2

© Z5 XE, HAK]
RIE, Kos A,
HzRic SA2Y

e e =

EZ 30145 57
2002~

Ml 5

23.6kn

ok 1604
#(2008~2012)
SHAQIAS R[50
0fS0l= £ 405,
720 £2 255
o) S RE510 4

2

o, o, S8, 7t
AO|&

B4 gEOR 20|
JHME B CHO|8l,
QE E | Ma 2

3, *c'J:' Ly 7t
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(CVM: contingent valuation method)S &
U220 tigh SEAY AEAAS 211, o|& 7|ZRE THXE F

o} E GARY SHT Thoket 8 b )

1
1o
N
=)
i

i)
_‘

39,
o

i

rg
i rlo
10
N

N 2 1o 1o
o,
)
i)
i
-
Mo
_(?L
)
v}

.1

(H 3-10) X[22AfY = At
oI x|of E} X|of
71 A7 X2 9 A 1,486% 4.139¢
t-value 13.83 23.63
= t-value B2 1% 0N SHAN R4S LIEH
A(2011), p. 636

Vi
R QEE-01FA

42) &2 01542011 =
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HOIX| RietY Bl= =4 Atz 03

o] AMAA] 9 AkA] 7155, of
Yl 7] 7|15 R BRo7| Adl 715
ANE F7IE ARs)

H 3-11) MAUT/CVME &85t 7|SE 7tX|

HE 71 Ef X|94(2/4H) oI X2/ )
SAIS AR o 412.6 11411
MAIR| 715 [360.4 - 476.7] [989.5 - 1,332.7]
) 4155 1,145.3
o M} 7= ’
2 Fot7Is [362.9 - 480.1] [993.1 - 1,337.6]
329.4 982.9
Jhal AlOIA 7=
Ot &0 71s [287.8 - 380.6] [852.3 - 1,147.9]
328.5 869.7
el OF 1 7
we/sHAL I|s [287.0 - 379.6] [754.1 - 1,015.7]
A 1,486 4,139

[12] 242 95%2 412|717+ LIEHH
=2 R5E-0[F4(2011), p. 635

2) I MSFEX|Q SATIX|(HFUEY SE))

eI felol 9 A 1528010, o] & 9 T0%? 925
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AS = Y= AAH o]HS HFHOoFE BAFI) Saint Martin 9]
NF A9 AAA 7HR= $74A414 7HR(TEV: Total Economic Value)
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(13 3-23) Saint Martin A19| ZX|X J}X|

Total Economic Value

Direct use value ] [ Indirect use value J [ Option value ] [ Existence ] [ Bequest ]

Use value

Outputs/ Functional Future Value of Value from
services that benefits direct and leaving use knowledge of
can be enjoyed indirect and nonuse continued
consumed indirectly use values to existence or

next
generation

diractly preservation

Extractive:
»  Capture
Fisheries

eg
Biological support to: #  Biodiversity
»  Fisheries

» Seaweed
»  Other
ecosystems

} Threatened
reef habitats

Non-extractive:

Endangered
»  Tourism

species

»  Recreation Physical protection to: Aesthetic
»  Research 5 Coastline Reefscapes and
»  Education #  Human Settlement

Climate reaulation

Xt&: Rani et a/.(2020), p. 4
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