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EXECUTIVE SUMMARY

A Study on How to Build Green Infra—

structure to Mitigate Coastal Disasters

Ji-Ho Jung - Chan-Woong Kim - Yea-Jin Jung - Chang-Woo Kang
- Ji-Sung Jo - Won-Kyung Park

1. Purpose

= The purpose of this study is to present measures for the
construction of coastal green infrastructure, a nature-based

solution, to effectively mitigate coastal disasters.

- To establish the concept of coastal green infrastructure aiming

to mitigate natural disasters

- To evaluate Korea's coastal green infrastructure potential to

mitigate coastal disasters

- To suggest policy tasks for the construction of coastal green

infrastructure

2. Methodology and Features

1) Methodology

Xix
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A focus group interview, a qualitative research method

Target: Government employees (6 people) in charge of coastal

disaster response projects at local governments

Content: Limitations and problems of coastal improvement
projects, which account for most of Korea's coastal disaster
response projects, institutional and technological considerations

in introducing coastal green infrastructure in the future

Development of the Disaster Buffering Potential Index of

coastal green infrastructure

Based on the analysis of preceding studies (including Conger &
Chang(2019) etc.), this study selected methods of developing a
coastal green infrastructure-related index as well as a potential

candidate group of indicators.

The development methods of the coastal green infrastructure-
related index suggested by preceding studies were modified by
considering the conditions of Korean coastal disasters such as

the characteristics of waves and wind etc.

A survey targeting domestic experts (21 people) produced
indicators to be used in the disaster buffering potential index

of coastal green infrastructure.

The disaster buffering potential Index developed by this study
was applied at the national as well as the regional level (Incheon).
Economic valuation of coastal green infrastructure

Evaluation methodology: Estimate the Willingness to Pay (WTP)

for coastal dunes by the general public utilizing a contingent
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valuation method

- Target: Coastal Dune Restoration Project at Kkotji Beach,
Taean-gun, Chungcheongnam-do (coastal improvement project)
- Composition of survey respondents: Randomly selected 500
households considering demographic composition and age ratio

within a region

2) Features

= This study is the first in Korea that presents the concept of
coastal green infrastructure in response to natural disasters

and analyzes the distribution status.

- This study established the concept of ‘coastal green
infrastructure’ that possesses a variety of functions such as
natural disaster response, carbon absorption, water purification
etc., to actively utilize in South Korea. The distribution status
of domestic coastal green infrastructure was analyzed including

salt marshes, seagrass beds, coastal dunes, and sand beaches.

= Coastal disaster response projects which have thus far
concentrated on gray infrastructure are broadened to green

infrastructure.

- More than 99% of coastal improvement projects currently
underway are gray infrastructure methods. Despite continuing
problems of gray infrastructure, the gray infrastructure approach

has been used for a long time.

- This study verified Korea's coastal green infrastructure’s effects

xXxi



on mitigating natural disasters, while drawing policy tasks

necessary to be utilized on all coasts.

3. Result

1) Summary

xxii

Establishing the concept of ‘coastal green infrastructure’ in

response to coastal disasters in Korea

Coastal green infrastructure refers to “a network or a system that
utilizes an intact natural status or natural process or materials

that contribute to the buffering of natural disasters”.

Major features of coastal green infrastructure for reducing
natural disasters are as follows. First, with a certain breadth and
size secured, it can reduce coastal disasters by absorbing
external energy that can cause coastal disasters such as
tsunamis, waves, and typhoons. Second, despite partial damage
received in the process of absorbing and reducing ocean energy,
coastal green infrastructure can recover through its own process
after a certain period of time. Third, systems and processes that
maintain coastal green infrastructure can be easily damaged due
to their sensitivity to the effects of development in surrounding
areas. While effectively reducing coastal disasters, it can provide
essential services such as the maintenance of ecosystems,
carbon absorption, an increase of fishery resources, water

purification, and provision of water-friendly spaces.
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{Summary picture 1) Types of coastal green infrastructure

Salt marsh Seagrass bed

= Analyzing coastal green infrastructure’s effects on mitigating

natural disasters

- By analyzing domestic and foreign literature, this study summarized
the effects of natural disaster reduction by green infrastructures

such as salt marshes, seagrass beds, and coastal dunes.

- Coastal green infrastructure is found to possess an ability to
reduce ocean external power that can cause natural disasters
such as waves. For instance, leaves and stems of saltmarsh
vegetation distributed in salt marshes are found to be good at

preventing coastal erosion by reducing wave height by 72% and

xxiii



wave power by 60%. With the reduction of wave height by
approximately 35~71%, seagrass beds are able to prevent coastal
erosion by capturing sediments deposited on the leaves and

roots of seagrass.

- Moreover, it possesses outstanding effects in terms of carbon
absorption, production of fishery resources, water purification,

and water-friendly spaces.

{(Summary picture 2) Diagram of the wave power reduction effect of coastal
green infrastructure (salt marshes)

Wave power reduction effect of salt marshes where
salt marsh vegetation inhabits

Wave height (high depth of reduction) i
f".,'rlfr‘? ﬁq"r‘:‘ﬂr ur\h-‘:! 1'r
E;f,ﬂ *fﬂ S R G

salt marsh safe reS|dent|aI area
Tidal flat

\Wave power reduction effect of salt marshes without
salt marsh vegetation G

Wave height (low depth of reduction)

Residential area damaged by flood
Tidal flat

Source: Prepared by the authors based on ESRI press release (search date: Jul 1st of 2022)

In-depth analysis of problems of gray infrastructure-

centered coastal improvement projects

- Having failed to consider natural environmental systems and
socioeconomic use of Korean coasts, 99.9% of coastal
improvement projects fall under gray infrastructures such as

revetments and submerged breakwaters.
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- Secondary damages (erosion etc.) occur in neighboring areas of
the gray infrastructure installed areas, while many areas have

not experienced any reduction effects of coastal disasters.

- Gray infrastructure continuously requires maintenance costs
which are expected to further rise due to the increasing intensity

and frequency of coastal disasters resulting from climate change.

- Since laws and regulations related to coastal disaster response
as well as regulations relevant to the establishment of green
infrastructure are insufficient, those responsible for relevant
policies have made a customary decision to opt for gray
infrastructure. Even if the people in charge of local governments
try to utilize green infrastructure, challenges are abundant
including opposition from local residents, the shortage of

technological support, and the typically long period of projects.

{Summary table 1) Cases of problems in gray infrastructure-based coastal
improvement projects

Target area Present status and problems of project implementation

* The 1% Coastal Improvement Project installed gray infrastructure
facilities to prevent coastal erosion.

* After the project, scour and erosion occurred while installed
facilities were collapsed.

Unyeo Beach in
Taean gun,
Chungnam

* The construction of nearby Jukbyeon Port and frequent invasion
of high waves result in frequent and recurrent erosions

Bongpyeong | ® Headlands and submerged breakwaters were constructed
Beach in Uljin, | through the 1st and 2™ Coastal Improvement Projects

Gyeongbuk  « |nstalled headlands, which aim to almost completely shield
waves, results in oversedimentation at the hinterlands causing
the secondary erosion in coasts.

Source: Prepared by the authors
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= Developing and applying the Disaster Buffering Potential

Index of coastal green infrastructure

- Just like preceding studies, the disaster buffering potential index
of coastal green infrastructure was developed by modifying a
coastal vulnerability assessment model and indicators that

consist of the index are shown in the table below.

{Summary table 2) Composition indicators of the disaster buffering potential
index of coastal green infrastructure

Composition . 1 234 5

Classification | Category Weight

indicators Low impact | {(-——— Y | Highimpact
Vegetation ®Size Qf 1.04  Small size - Large size
vegetation

Features of

. Low _ High
infra%rt?sgture Topography | @ undulation 0.97 undulation undulation
Type of @S|ze of green 098 | Small size - Large size
coasts | infrastructure
® Significant High wave ~ Low wave
Wave wave height 110 height height
® Number of High number Low
External power | Typhoon | typhoon 1.06 . - number of
T of times ,
Invasions times
Riseof  ®Rate of sea 0gq  Highrate of | Lowrate of
sealevel | level rise ' rise rise
@ Size of
Soci : urbanization/ur
0cioeconomic . .
: Urban areas | ban 1 Small size - Large size
eatures
development
areas

Source: Prepared by the authors

- According to the results of the index analysis, the average grade
was the highest in the following order: of Gyeonggi, Chungnam,
Jeonbuk, and Jeonnam, while Jeju, Gyeongbuk, Busan, and Ulsan

represented 4~5 grades on average. In other words, the buffering
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potential of natural disasters by Korea's coastal green
infrastructure was high in the West Sea and the western part
of the South Sea, while being low in Jeju, the East Sea, and the

eastern part of the South Sea.

Having a high grade (higher than 3 grades) in both categories
of green infrastructure and external power, Gyeonggi and
Chungnam were analyzed to have many green infrastructures
and low external power. Incheon, Jeonnam, Jeonbuk, and
Gangwon have a low grade in green infrastructure and a high
grade in external power, resulting in low green infrastructure

and low external power.

{Summary table 3) Analysis result of disaster buffering potential index of coastal

metropolitan city

green infrastructure (No. of the grid)

Classification 1 2 3 4 g | UeE |RES
sum grade
Gangwon 3 195 482 620 7 1,371 3.41
Gyeonggi 477 614 39 - - 1,130 1.61
Gyeongnam 289 633 2,747 3,106 696 7,471 3.44
Gyeongbuk - - 36 596 1,115 1,747 4.62
Busan 6 52 532 481 107 439
metropolitan city
Usan - 4 106 203 186 559 | 408
metropolitan city
Incheon 871 246 7R 8 - 418 201

Jeonnam 2642 | 4040 @ 6879 | 2,116 4 15,718 | 2.55

Jeonbuk 429 578 759 - - 1,766 2.19
Jeju - - 2 61 1,491 1,554 4.96
Chungnam 1,636 1,500 970 72 - 4,178 1.88

Total sum 6347  999% | 12804 @ 7485 | 4,051 @ 40683 283

Source: Prepared by the authors
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{(Summary pic 3) Analysis result of disaster buffering potential index of coastal
green infrastructure

A

Final grade

Bl ! grade
2" grade
3" grade
4™ grade

B 5" grade

Source: Prepared by the authors

= Evaluating the economic feasibility of coastal green infrastructure

- This study calculated the total annual benefits generated by the
coastal dune restoration project at Kkitji Beach in Taean-gun,
Chungnam province, and the annual benefits as of 2021 were
estimated to be 23.7 billion KRW.

- By applying a 4.5% discount rate with 5 years of the payment
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period, the sum of present values for the coastal dune restoration

project is estimated to be approximately 99.9 billion KRW.

- The total project cost for restoring the coastal dunes at Kkotji
Beach was 26.8 billion KRW, which presents a high economic

feasibility of the restoration project.

{Summary table 4) Calculation of the annual total benefits of the coastal dune
restoration project

Ui izl valo eff 41 The number of total Total annual benefits

estimate -
1)
(WRW/household/year) households as of 2021 (million KRW)
1,108 21,448,000 23,764

Source: Prepared by the authors

= Suggesting policy tasks for the construction of coastal green

infrastructure

- First, it is necessary to select regions that require coastal green
infrastructure to mitigate natural disasters on Korean coasts.
The disaster buffering potential index of coastal green
infrastructure developed by this study can be a method for

selecting areas in need of coastal green infrastructure.

- From an institutional perspective, when the Index is utilized in
the process of selecting coastal improvement projects by the
Coast Management Act, it can both deduce regions in need of
green infrastructure as well as suggest a direction for the

preservation or expansion of green infrastructure.

1) Footnote 1 : https://www.index.go.kr/unify/idx-info.do?idxCd=4229(Search date:2022.9.19.),
The total number of Korea's households as of 2021 based on the Population and Housing
Census surveys by Korea Statistics
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{Summary table 5) Example of selecting areas in need of coastal green

Coastal green

infrastructure
Current -
stock Vulnerability
Low High
Low Low
High High
High Low

infrastructure (basic local governments)

Policy direction

Utilize hybrid or gray infrastructure,

Utilize buffering zones of coastal green
infrastructure area

The most optimal place for constructing
coastal green infrastructure,

Utilize restoration and planting

Need to boost current stock

Need to decrease the vulnerability of
coastal green infrastructure

Utilize eco—friendly structures and
secure buffering areas

The most optimal place for managing
coastal green infrastructure

Maintain the current stock and expand
coastal green infrastructure

Source: Prepared by the authors

Targeting local
governments

Ulleung gun
Gyeongbuk,

Seogwipo-si,
Jeju Island

Mokpo-si,
Jindo—-gun
Jeonnam

Goheung-gun
Jeonnam

Gochang gun
Jeonbuk,
Asan-si
Chungnam

- Second, institutional improvement is required to conserve and

expand green infrastructure.

- The Coast Management Act which is the basis for coastal disaster

response projects as well as the design standards of coastal

facilities should be revised while a comprehensive guideline for

coastal green infrastructure should be formulated. Also, the

criteria for selecting ecosystem restoration projects such as tidal

flat restoration projects should include the factor of coastal

green infrastructure.
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EXECUTIVE SUMMARY

- To conserve coastal green infrastructure, the factor of coastal
green infrastructure should be included in the following areas;
the standards for designating protected areas such as marine
protected areas, the establishment of natural coast management
objectives by the Coast Management Act; and the occupancy,
use of public waters and reclamation permission standards in

pursuit of the Public Waters Management and Reclamation Act.

{Summary table 6) Direction for improving the institutional means for the
construction of coastal green infrastructure

Classification Content

* Construct coastal green infrastructure through coastal disaster

Coastal response projects such as coastal improvement projects
disaster * Implement projects partially related to coastal green
. response infrastructure such as the restoration of coastal dunes etc.
Expansion projects * Revise relevant laws such as the Coast Management Act and

establish guidelines

Restoration | ® Push forward with restoration projects for tidal flats and coastal
projects dunes in accordance with by individual laws

Designation of | ® Designate green infrastructure distributed areas as protected
protectedareas | areas

* Manage green infrastructure based on the Natural Coast
M tof Management Objectives by in accordance with the Coast
anagement o Management Act
natural coasts

Preservation * Include coastal green infrastructure areas in the Natural Coast
Management Objectives set up by local governments

* Include coastal green infrastructure-related content to the
Management of | occupancy and use o public waters and reclamation permission
public waters | standards within the Public Waters Management and
Reclamation Act

Source: Prepared by the authors
- Third, coastal green infrastructure customized to Korean coasts

should be developed.
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- The development of Korean coastal green infrastructure
requires a survey and assessment relevant to coastal green
infrastructure. More specifically, it is necessary to conduct a
survey on the distribution and status of coastal green infrastructure,
research on the effect of disaster buffering potential in Korea,
and a study on the utilization of Spartina, which is designated

as disturbing species.

- In addition, it is necessary to conduct green infrastructure
planting and develop relevant materials; and come up with salt
marsh vegetation and seagrass cultivation technology and

develop materials based on marine by-products.

{(Summary table 7) R&D demand for the construction of Korean coastal green
infrastructure

Category Revision

* A survey on the distribution and status of coastal green
infrastructure

* Study on disaster response effects of Korea's marine ecosystems
such as salt marshes and seagrass beds etc.

Research | ¢ Scientific research and surveys on the effect of reducing external
and survey power by oyster shells

* Scientific research on the use of species designated as disturbing
ones for use in coastal green infrastructure

* Ecological impact analysis on endangered species resulting from
the restoration of vegetation

* Development of planting technology for salt marsh vegetation and
seagrasses

¢ Utilization of domestic eco—friendly concrete as a material for
revetment ductility
* Development of a new material with marine by—products

Technological
development

Source: Prepared by the authors
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EXECUTIVE SUMMARY

- Fourth, it is necessary to build the foundation for strengthening
regional capacity for the construction of coastal green

infrastructure as well as cooperative governance.

- Technological support and education is required to boost the
capacity of local governments and residents, which are principal
agents of constructing coastal green infrastructure. In addition,
it is necessary to actively induce not only government-driven
projects but also private-led projects such as local residents and

companies to spread coastal green infrastructure.

- As a method for strengthening the regional capacity, a citizen
participatory pilot project for developing coastal green

infrastructure led by local residents should be implemented.

{Summary table 8) Implementation roadmap by policy task

Implementation time Principal
2023 2024 2025 2026 2027 ~ agent

1. Select areas that need coastal green infrastructure

Implementation task

1-1) Develop a methodology for selecting areas in need of coastal green infrastructure

* Improve the disaster buffering potential MOF
index of green infrastructure

1-2) Apply a methodology for deducing areas in need of coastal green infrastructure

* Prepare an institutional ground for utilizing
MOF
the methodology
* Select, implement and apply coastal MOF, Local
improvement projects government

2. Make institutional improvements for the expansion and preservation of coastal green
infrastructure

2-1) Amend relevant laws

° Amend relevant laws including the Coast MOF
Management Act
2-2) Amend and establish relevant guidelines
* Revise the design standards of coastal MOF
facilities
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Implementation time Principal

2 e 2023 2024 2005 2006 2027  agent

* Establish a comprehensive guidelines for of

; MOF
coastal green infrastructure
3. Develop Korean coastal green infrastructure
3-1) Conduct a survey and assess coastal green infrastructure
* Investigate the distribution and status of
; KIMST
coastal green infrastructure
* Assess the disaster-buffering effect of KIMST
coastal green infrastructure
3-2) Develop planting technology and materials for coastal green infrastructure
* Develop plantmg technology such as salt KIMST
march vegetation
° Develpp marine by-product-based KIMST
materials
4. Strengthen regional capacity and build cooperative governance
4-1) Strengthen regional capacity
* Develop and operate support and MOF,
educational programs for local governments Local
and local residents government
* Develop and operate science and MOF

technological support programs
4-2) Establish cooperative governance

* Prepare an institutional ground for the MOF
participation by private sector

* Implement a pilot project led by local MOF, Local
residents government

Source: Prepared by the authors

2) Expected benefits including policy contributions

= Korean coasts can be effectively protected by expanding the

use of green infrastructure in response to coastal disasters.

- Coastal green infrastructure contributes to addressing coastal
disaster response problems which have been concentrated on

gray infrastructure, improving the safety of Korean coasts.
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EXECUTIVE SUMMARY

Coastal green infrastructure is cost-effective with excellent

accompanying effects such as carbon absorption

Coastal green infrastructure incurs lower costs in installation
and maintenance compared to gray infrastructure, resulting in
less fiscal expenditure by the government while providing a
variety of functions including carbon absorption, seafood

production, water purification, and water-friendly spaces.

Measures for institutional improvement were suggested for

the construction of coastal green infrastructure.

This study presents improvement measures on relevant laws
including the Coast Management Act, the Act on the Sustainable
Management and Restoration of Tidal Flats (Gaetbeol) and
Adjacent Areas Thereof, the Conservation and Management of
Marine Ecosystems Act, and the Public Waters Management and
Reclamation Act as well as guidelines including the design
standards of coastal facilities, allowing the government such as
the Ministry of Oceans and Fisheries to easily make institutional

improvements.

This study developed a methodology for selecting areas that

need coastal green infrastructure in Korea

The ‘disaster buffering potential index of coastal green
infrastructure was developed as a methodology for selecting
areas that need green infrastructure when coastal disaster
response projects are implemented such as coastal improvement

projects.
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At TS LR FAH 7HAE WUkt S B %A
8 <t AE o= 237 7RSS 48

1) F=2 9 27pe A BN 2

- 29 =2(02, 5=, LPAIE 5)

- 920| % HIA|(D|Z NOAA 1A 5)

2) AU =2 U HH-Aje) BIA 24

— 2 =2 I S 4 G0t J2Io1ma} 7)s T}

- Z - ARIE DAL AT S RNA(SHEE EHOR), Tk SN S
3) =4 giok J2lolmet B 2

- SHUZTARR) BHOKN X2, ZRIMENR! SHOIAT DB, 2RIHZARIEH S

&7, M1 59 X2

o $3 U X2

- ChA: GIOMHE) 2 =9l R A TR, 2T} Ot
- Lfg: 2Lf oiot T2iolmet o) pigt o
SEIN

S S0t TRIITRE A K| S TN : B EOIZ, HIFE S

U re
e

ro
=
N~
o M

=]
>
&

L ]
e
|_

—
-
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AT L2 ot

2) ARG S 2 HE HE 2 A

— CloHa | (CIOPIHIANY), RSB CH A (A= TALR), ArY
(OH‘?JE&!E'JXIME
Al ;1 7 e HM3X
et 2 =7 71I§_!, AEM HE

—v—\./

SIE} Cht EHA OE QIR

1 48721 5 10 A R S

| 9l 7210103} MRARY| FAF

ISR T 5591»\ RERJIE

e ot S SHE, HAIN 2, g0t JRloImaL 1k
AL
T

- O A2l 22fltet S HE7t
- Lig: SIorgHIAMG S| eIt 2R, =L Aot DElfldet Vs o S

o QGIOF TIRIQITE} Aol 25 FMH K== 7HE A HE

2) a||_a rxHH

ofot Jlolmat | 3) 7517 %.*EE 55 XIE (M2} XIR)
Xoh 2= EIH - XE Y 0, X E 7%il 20 5 19
2 ZHl 24 4) G10t 1210103} Y5l 24 AR X|% ML

- CRAX|S: =t 2 QIMA|
« olof J2I01Da} AR 71X I}
- YR 222 JIRIEF-(CYM, Contingent Valuation Method)
- O S EHQHE ZX[oHH SHOIAIE S2IAMY
- LiE: ZX|oHH SHOtAE S0 thst WTP &5
° MR LY RHSHF XY MY
- LS SOt FofX| St HAOF T RIQIT 2t XHaH 2t A K|

0

FH, Got g0 mat WX =&
eF TRIQIIEE | x> ojorxys) R|ok Tt GIOMRIA| AIEYEA} 2T S
TEet

* OJ0t J2I0|IE} TES O[5 I

== T
- W27t A2 HRMRsl H27t, AL HIA S

- 251 241 29| plot J2I9IT 3} Bl BA B4 S
Rrz: A2
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et 81910t 0|2 R Al

M ger Jgioioet JiE H it

1. ¢ Jgiolost JHg

1) Xi7|tatgnt HQr J2I01mat

A AAROR A5 e BAS st SIol 492 Bglr &

L Qlgjo] FATEIT Qe Q157 FEG BAE Qo] A 191K

Sl olala) W Ahelo] 1l 74l 715 Heje Bgato] sh2al
3

A= Zoltt. of2fet 1A AARAEHAAY(IUCN)200] AFA7|vtsH
(Nature-based Solutions)e]gl= 7Hgo=g A sto] st L, o]F
A AAACE AT & 4= Utk [UCNO] I3k A7 ksf g
ARG A(HFE A x) BT, A&Tbett B, BYE 59 B
A - AeH o AREAS 25t SAo Q17F9] Aulyt AHETIRRA
S AlFots A0S LR AA7|HHSE ] A ool A AR EARE

fo

20) International Union for Conservation of Nature(MHXte = T H)
21) Nature-based Solutions are defined as actions to protect, sustainably manage, and restore
natural or modified ecosystems, that address societal challenges effectively and adaptively,
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Vet A W A, A A7, GO 4L, A2 A7
SR B, AR W o] AN Ao BhaT
% Sl et ARIEA] Bol o] A7) Al FA 7| FHs} 2 g

ApiAs) Aol mateo] ol

(3 2-1) X7 |ehohY Yoot MAT|HHHO 2 HE 7Hset &

> / = - me,
A\l -based
ﬁcosvs‘em GI apP’°°t/)es
Y 4
~ I'g

)
Q) s cers? O

Soe0%

@SHOPOW®

. Environmental
Water security degradation and
biodiversity loss

Climate change Disaster risk Economic
isaster ris and social Human health Food security

mitigation and reduction

adaptation development

Kt=: IUCN(2020), pp. 3-4.

simultaneously providing human well-being and biodiversity benefits.(Cohen-Shacham et
al.(2016), p. 5.)
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A7t AdE FAHOE WS o] vl TRAQImeof
e o) A70f) AT s zﬂﬁza}% AR S AR

e —— x}ommoﬂﬂsﬂ B9 9101} ol AAE BRI
AEEAE s SRt Rk B ol thaat 2A|TE, Sl
A%t

(27 2-2) QLA A2 ZH| SHES 213 KMAX 1 (processes) 712t X|EQ| &

i

ra

HEXO! 20| Ti&7K53 SAlsh HAE ME 2, 01
el xjet 713t SH2 o wiat 532 H2f Y, 2lAs Bl o
(AXIL{0{0} f3H -4474) Y2ielx ohu

Engineering with Nature-Based Solutions
Nature and Re-Naturing Cities

o 2y et
. A [AH|A H|IS:
LR AEZION et XjAE 201 ME;T":‘JAJ ;Lj:w el
RigiH T2 HAS T8 | AlemARuEORA
. B8 HAOZSE 1018 RI7| 2L
Shoreline

Management Plans Building with Nature Living Shorelines IUCN Programme

Working with Ecological Nature-based
Nature Engineering solutions

Sall
o

1ok Xz

G it Q1o HS S 2fsl MENAHE 25 #2|- 5 25t0]
2 ZEstn ol H2 F0I2{= YA 7|k S,
APBI O[22 1245t QRS Mt HERAIT} HIBcHs MHIAE 018

Qlot Jelmel H20) Aj8A) 5% Rdeleb|met vlws e
ANIRE BAHOR )%, 43 59 Flld AR
HMos FAHAGL T 4 k22 o2 S, G| et A

(Shorelines Management Plans), A&} 5-8KEcological Engineering),

22) J2iolmat7iEe Tzt 28(movement)Ofl H21E F11 QLS. JRQIZ2t 252 K1 A|AH
0| Chst *o”EH7‘1|E HIZE £ QChe QIAE 7|8tOZ $t Frederick Law Olmsted, Warren
Manning % Eugene Odum2| .=20jlA HIZE o2 160\ 01A2| 4 A 2l 2 B O[L|ME|=0|
A YRS, YR Z2 QT net= QEAN0|A B RS 20|E 2 4R0= HETIeEe

2 HOIEl BatH TR U2 B 22 94 T2 715)S LIEf, E= BCIH0| 1T AAK|

IHHsE ZAS ZRoke XAB7H HIEYIE 2|0/ (Bridges et al.(2015), p. 1.)
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ko] Zd2 T-Rlzee] AdofA SRt I/l
Ao OH‘_’PB]'L O]ﬂE}Z:EE—ﬂ H(Infrastructure)o] L3
Sh= o 283 7
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B M LiZ

PER, HE, 0 SIAE, ok - Rhr - T2 ISHIA, HOIBAIE 5 2
RS2 7|8H0] Sh= Al

Lt QAIY, SHI, EAR, 5L, SERSAL, BB S AN

(M2EA1Z) | BlA% HES SIsiol B8 A

Cf. BBEA, HEAS, WA, SIS S 20} Ei XU
23S 9Io10] LRF ZAK T MHHSAL, FYAE 5 2
9| 0|82 9lot0] HiZot= 22 Al

K& SEAEE U AS]7[HIA 0| TSt DIZHERRY SiY Xt

JRlzxeto] thgh o= tikohd 384 0= QITtolA ikt AH|AE
AZote A =2 52 Ado] 78kekAY B AL deitka
4= 9tk EC(2013)23)+= Izt FHAR AefA AH|A
1] flsl AeFH oz Agd A E fAF AAA Y vEY It Xé«l
Stltt. T=iQlzetol] o= og A -MAAHE |AF AAFIA 2

l‘ mgﬁ
mlm
oi

il |

[©)
©]

L Aol 258 Bart Uk 5 L% At opeek choret
AUIAE ATT 5 UES AYHOR 2HE Aol % Teolmelo]
wtEch, SAlA Telneh tHE SaY 37 3U5A 3R,

AR IRRIEE = Aftol EEshH AQ THARE ttet AH|AE
Algsl= addueteta & 4= Ut} Conger and Chang(2019)292 49t

J¥91 = Coastal Green Infrastructure)E dfIQHAIE, 24 & Azxe}
2 Zroly o] HERE AA7INE A|AFI0E AOofstHA At
JARlZert AAA SRR E St Eoshs Vs $ AT
A, ARBAE B Sk ATHHIL SHAH. B vl= NOAAD=
Aot A 1N EE Al EEN(Natural Infrastructure)2fal H20,
A AH Ee AA Z2EAAS HHSE HoRA M4 A5 e /=
23) EC(2013), p. 3.

24) Conger and Chang(2019), p. 54.
25) NOAA EH|0|X|(HAMY: 2022.7.5.)
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u] ST AT7IEATE(ERDC)20= Aol A AT
o2 ZAdt X746k @ A(Natural and Nature-Based Features) &
AASkE=, o= A9t IRIRlmetel Fstttal T 4= vk A AE
(natural)®] At TARIL= AAfA ZEsts E24, YA, A4
4, 3ot ;A o] A-g-Z Bl Alte] Aol weEt AFE T Ktk

ot

o= “
AOR AT %, ofQbARE, o, HA, Y A 5= wilth ZA7|wk
(natural based) ¥t IdJZe= A A FA =S EAS HHlol= A
o2 S TAS}t E2 EY AB|AE Algolr] ol PR 24

° A T

o[ 2E GIok IR RS N 1) o] ATFHE At
Aol Bg-2 S Sioh TolmekE AelAfel ol Zlefshe Al A
IR 3L A mRAAL ARES BEF EYD EE A4 R HY
SHIA Bk tio] B ATolH 24E BE A e oIt et
aRiQlaete] B4 chewt gt

3R, 9% E3t wao] glo} AAE Uglo] He Y, W, B,
25 5 A2 4st] ddAshE A7she B4o) ek B4, 1% o

A Al2Ele] Ao T Ao R SEEE 5
, R AGoA AlEE S FFol Ut A 1

Aoz AlLElolyY Z2AIAT7E LA 98 5 =2

Aoz AgstHM: A 1A, g4, i S, 8 e

A587k AT 2 oA WA AHIAS Zo] AFatet

26) Bridges et al.(2015), p. 2.
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glok Jzioimet 0|2 ¢ Al 02

(H 2-2) g2t Q012 JHE

7= ME LiE
Benedict & _ .
McMahon | Xf%gEHﬁI 7IR|2f 7|o% BN XIAMEA SRS Q17|
(2002) HiEote sA87te 45 HEE WEYZ
ad EC(2013) o YHPSHMENA MHIAS ZFol7| Yo AA- &2l THE 2 E A
oIz} QA9 BT HAHOR HEIE XIS Ei QA XIKIS LIEST
UNEP  72{0[Q1 2} HAOf =X RN M 0t SUGHALE FAFGHA A &
Qo) | B ABIAE BTt AetEnatural) E RA K
(semi—natural) A|AH!
o GI=MO| SIOHK|E AlA QI kX Q) ZEO X7} = 0|2 RHtSH
1o oy 1O x O E O - = o
Cogagggnd K47 |8t AJAEH
(2019) ° SHOHH S 7|t SHH| AHEHH| A2, KIS TR MAQ} SOk
X, AMtgl-gHH 0] S2 J(|°4/\le01| HE
* Natural Infrastructuregtl = &t
Ol= NOAA -rWMﬁw$aEtﬂWEEMA%E%%¢59§M§4%
& S8 FA8oh=
* Natural Features
oot | OISE | - X0 AHSGHs 2|, MBSk, XISk U SHe 1p
a2l SH 9| &g2 Sdlf AlZt0] X0 2 MD%JEIE Tlafot= A
olma} | HIHLUME - MS=E, SHOIARE, o, SX| H oY A S
(The US | * Nature—based Features
Army ERDC) | - it R[EX|20| S42 24
(2015) - SHQIRIR 249} 22 S AHIAS RIZSP| Yot UKo
HA, AKX oY EJ 7d*£01| ola & ’W

0} 27farer » OI0F TZIOITBl0s SIAK| WIRE, &, SEK|, 22 s, 5
Jlsols | QAL S0| QIS

The CGIES  « oior J2I0ITat 2 A, B4, IR 415 5 715 B2 9o}
Task Force | 2E| 1ok HOPS ZAAI7|0] O XISAf3lS] ZHIA e}

(2015) | o= 7o

Xt=: Benedict & McMahon(2002), p. 12; UNEP(2014), p. 5; EC(2013), p. 3; Conger and
Chang(2019), p. 54; NOAA EH|0|X|(ZAL: 2022.7.5.); Bridges et al.(2015), p. 2; The
CGIES Task Force(2015), pp. 6-7.

JlzE= o]l xatel v %: Mol (& 2-3)9 Zo]
agelRlzee A5 AA Yoy ¥z Add deTxES ¥



Sttt Odo|elZel= ‘hard infrastructure’, ‘hard engineering
structure’ S¥H= WL SARSE Zigolgkar 3 4= Qict. Wb J¥QIT

‘soft infrastructure’, ‘soft engineering structure’ 5% ZZol= 7ig
ofgtal & 4 vt THJA;me} TFoRluEE AYE BF Hybrid

alternative(infrastructure) & &2]7]% gt}

(8 2-3) ot JZIQImaEtet TJ3|0[QIZ2} H|W

72 N LHE
Hard
MIESIICILIE . sior 3 oiah oiolo 24381 R9t6I 7HLE EIEIS!
or har
. . I20: =X, 2HHH| &
engineering :FL E(O:” = ﬂ, o I"” o)
Hard or structure
Grey
° 017+ Qo= 22|H 2012 Moot | $Igt EXMoZ
Grey oflot S5 QI8 MEXOI AX|LI{> QI2K(0f|: i}
infrastructure A, H[g)
o ME{AHZE gl&dts F2X(structural) S5
Softinfrastructure | * XA &, MAIX| b ZH, Si2t ESE 25t RAH
or soft TE(0: %“j._l QT AT Y, HEX =)
Softor | engineering . Hra* I S 022919 2;5, HIC SOf [} T3t Al
Green structure B O 70| HEHR} QIX|7t HA
Green * EfA| 2, OUX| 2 SO BHS 7|UCR o
infrastructure oot B5E 25t Tt |s X
Hivbrid . ° X1t QI 7|BINHS ZATISH SEY
yoriG altemative L5 lutapadol xjet 7 htet

Xt&: Chavez et al.(2021), p. 3 Table 12 8%t
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(& 2-3) J=QIZatet T72f0[QIZat e

=301 o5t J2-120] = = Z232E
Wo2E HA ROt T olmat olZ X(reefs) omat

RS P VL A S s oA Az A
At=: Green-Gray Community of Practice(2020), p. 8.
3) ¢igr Tl 9

ula 5 oA E8EE S THRIxe PR SikA B
wef S, AEAIG 2ol Aol e 3t F B AlRE FAE £,
459 Sol Sich, 9 TR FH FAT AFA, B4 SHo)

Qi FPER FRG 4 glont A4 Aol THeg] dlgt Taielep}
24904 virle] |2 F7te] WAHE A9t ek Eg Juelmete

“LEolRl et} Fet Qigte]l o] iA|Ele sto]He| = A g, gk

A Gol A TdQlzete} TFololmate] thakdt Rl 232 Saf At
Al o ZIE w2 < A oE S9 et SRt 2o mEol
FAIE skl Ate Tefjollzetet TRl zee] Fhs B9t ARG o
&) 2% + 9l

J
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(H 2-4) A2 20102t R 3 HIHS A J|5
BOMIT Y | Aol Q= B2t } oo dBYEs
i (ot mmT Sy BEEMS X Barrier o
o (FEX, HEX S =
E H OHI_ (I:II:I |, OH | O) |S|andS)
retmeg CUNERE  ecetmesE oo DK
T OJUR| AR | ¢ = LRI M e Mz Uk R * i:J e
o SIOFRIAI OFKIE
UL OE AT CUROISEENY o pr0ERE Exiz ofxis oi2IRIAl OFY 5t
S o ME(ED) BT} X * B RAl
8 - ]
(S

At=: Bridges et al.(2015), p. 4

i‘ﬂoﬂfﬁ e At adflzeke fEURlAE &8 7hedt:
] S5 A7 (ERDC)Z)7E AAIRE A9E T-dQlmet 731
611"&*}-? 3 =2 (D), 9541, A, & AR 52 FEUE
EESPAA A o] weEtM s AslE SFdhe 71s= s A AL
a=Rlzet FoA SMARE, s 2A] B2 oln| A A HolM RIS
HESIPAY FAstaL Aot BHHEe FAlske FHlS ¢ FEvE
AMGHIAIG S B3l W SOl AAEAS. A5A 24, =TH 52
ZleEArde S5l FEluEtel A8sh] f’t ERlE sk k. 9HA
AAIRE 23 2] ot T-dRlzeks ol et ek F3 ALAs
s afE oS &2 & Atk

27) Bridges et al.(2015)2 &t

26



02

A2t J2QIZE} O] H A

27



HOEAR

g

Az MAF AR

28



Hopy, 5129 9l WS
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o

5] RIZEe] A, MAYOIR 7} Zgtste] A tisEs el

Narayan et al.(2016) & AlAIoA AJE At Tz} AHefAI
A, 2 22 Aoz} WagHse B 88y}l 7o wE Ao

A5 2t Ash
S E0E FESIATHE 2-5 D). 3 Aol wa=d Ozt 5
vl-go] AlEmlEd 0.189 2 7P AFolal A4 5 v of 118
= Wik At os Aozt = 2 4 oF 11585 13599
B 52 202 SR ol2et At 2Lt A A/MAS
8% 55 vEs "He B43HE, HuA 5= ZAsEE
ASAY] 7% oF 28, =8 w0 4 oF 569 vlge] § B Zlez
EET. o8 S8l 22 Y AMAE disEe 2] Hal 8EHY
bl dlzet vl-go]

A AIAA = 2016W71A] 8 A9t TRl ze} A BHAYG 5
, 2 (197, 5A(177), B1zEx(127), 4243 €22
"I.

bl
2 T A SYAR] w7t BT AAexE Al QAR YA A=A



BUAYY 69% ol4fo] AekAe the BHoE APHIoM, AW
10)/n o3 nw | B2 Aol A Algle] A9 1 BiFo] 94

A= oF 77% O2E 9F 80%, = v oF 50%°] o2&t oF &3
At %?JEE} 71 141“ & otyzh mEo] 2 dgME
JHIL = € ¢ 3T ols A T™dnet AEA 54

o
EE ] ] =
Bt AMAS] s AXE Bk ARIQ] HIS} §E SRolA AuE
S I 2-5 F), QA e BYoR o mefelo] Bad,
ARt WEA| AAE SHA] Yl =M HofE= HlEo] AAR TSE= A
sjIg % 9t
(H 2-5) S0t MEHA| S|H|E 3 HOF J2Q1Teto| XfsH CHS ol
18 aymwor sEME EEAEE
MEp| | SEBE O A S@/get ClotAfE B 100/m? e e s
(@A =2 ($/m)  IelomstHig Cfg Zmow ojy mmpeix) oA S SHE 2 U
Aga) | mE Bt mast ooy Al 1S HISHARSE
#o)) Ho)  AHE | AHE
EAITIaH) 24 (6%),
HEX 1.11 2 69 77 EHZ I3l ZtA(41%),
17 (0.01-33) (0.95-3.01) CIOHUAR| X JHOF(18%)
HO|/IZ IS 1 01AK(6%)
=g 135.63
(19) (107-316) NA s 50 NA
MSE 115.62 FAlTGHoH ZEA(5%), EfZT]
@ | (@-7490) NA ° 80 st 24A(5%)
NI 24(50%).
ufy] =]
il By ° 76 35 IO AR[H| HOi(34%),

(12 (0.05-6.43)  (3.1-6.9) HOY/HIS HIS 1 01(41%)

Xt&: Narayan et al.(2016), p. b.

8 2592 ok ol A 4eAS) A A ete 4T A
F2 YA FRER AN F90 Hollete] 59 944 B
o8 T F4&e] 50% olgYol HuE A%o] threlg ¢
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ATz RYos Qe M HAE2 F2 FToM ASE%NeH, 1

(23 2-5) Aot YERAQ| Mol LHSHS &S X

a) ¥E HES Sofl Il #sHE S3sh Aok 2| MEelA SF L ot 442
o}
Q
e]
s = &
za o 0 90
MERAH 25 o ZHAs%
O AtE 2 A8 (reef crest) 0 s
O AHz2H(reef flat) o 25 ..
MS 2 20 (whole reef) © 50 ¥
O%yaz= o .
O sh=F/AU=F O 100
aaal Esti, HERE, DeLorme @0, tributors, and the GIS user
b) Jglolzat =02 AHORsH CiS =nHE H et HOMMENA S7 L o=t
o
e
(S]
a ) o]
= q
HEfA 7 A 23S 5= (Costal Protection Benefit)
O A8x A AN st
O waze O A4 o5t
AS2| O ok &=z Mz] Zy| 44 Esi, HERE, Dellorme, Maprylndia, © OpenStreetMap contributors, and the GIS user

1 g) HOF MEHA O I A SIS MESHX|H(693), b) HOH MEfH 2RO 2 Mol LS = E st
X|%(523)
Xt=: Narayan et al.(2016), p. 4.
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A 27]= GEkARl wka19] 72%, 1 9] 60%E AAaxsto] A/ A WA
7Is°l FHoldt Aoz LA IthLH 2-6 IX). ABA=EY] AT 4
(above-ground biomass)9] 724 E4(@Est 3} £7]) 02 QIgH &
HAR1 AXA ) o3 & o]2of 7HFAQl Avte v Zh B84
=9 E7|= AR HAES EYct, Ree AXESSIA 4
EStE WHESt 7| EYS= FAA sto] axt oF Smel A%t %Y 1S
o)1 A} A+ERE AQKS Bo3Ht28) Gittman 2] @Kl WEH
7He| 222 10 &3tE SlEAIQ ofeld A5 BAl A °F 76%7t
oE 9, A5A 1ol ot 9FE PIAIA g2 AoE TRy
t}.29) X3 HlF 08 HEA GEVF AR EE 13 Qo AAdH S |
o= IEEQIH oj#tt k= ARIEHA H stolHE|E 7|HIA[Ho] A
SHof| vl AMA s Sl § BHAY 5 QL Asf olF &5

WA= FFoNA TS IS5 APl vl= eHEet AHeiATh Regine
9] AL =Y Efl AFAA 5HEA(6180) S8= 3l B Al
i S & 8= SBot AF+ATe] H=EH AE
A = AEE(Spartina anglica> F9E 52 79~98%
1 Ndo]| Aalsk= AsAol&(Atriplex portulacoides)
2 61~95%, Zi¥d H‘i—oﬂ MAoR= AR F(Elytrigia atherica)y= F
25~39%9] S5E S50t A0E UEITES0) o]e} Zo] 1k A7t
i Hat 1809 & 7}?‘]4 Z5F Al A8 715= Asre A 5
o] AMEA HIEO] 1% F7HtEEE oF 79~109 A(599H~794t
7,000€2)9 £F e FAL = Urt.3D

28) Hartig et al.(2002), p. 76.

29) Gittman et al.(2014), p. 94; Moller et al.(2014), p. 727.
30) Redelstein et al.(2018), p. 607.
31) Americna Flood Coalition /H|0|X|(ZAY: 2022.6.15.)
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(2% 2-6) TEX IHE E4 BAE

FUAIZ0| HAISHE BEAI0) T2 2 S 2t

il
|r f\ﬂﬂ QF

B4

[ il drs
q 1‘ 1’ E’ 1 ‘]{Jr rh (! :?,rw!_:"'..q',.""'w

=
nE

7] 24 W3

At=: ESRI EEX=2(AMY: 2022.7.1.)

n|=2] 3% A5A| HEZ B3l ATt HE HofH] 29x% HE AHS
htﬂ S|EAIQl AT7E 73Rt 2012'99] 739 FSAIE Ish At 4= 5]
% 9F 7,8509 o] At Ao E TaErh32) 19769 Hl= EETh
]Xk_ﬁ_x1kwm FeF Ut @AY Boto] d5AY T

2 Tﬂrﬁ 72 a3E Yot 27| A9 Wayne(1976)2 Knutson
et al.(1982)& FMAE + QoA TH= A 45133 o|%
Knustson et al.(1982)2 mt=7} Zo] 30m<] IEAE SdotH o]
94%7} #Haotal, & 2.5mE S o 3119 40%7F AT Hi1sHe]
t}. o]% Moller & Spencer(2002)= HIAA AdT} A48 AEQ] AEX
T X9 B=E S4sto] 4 BE Blwstlon AHETH f5A|ofA]
e £ 33§ 232 9013349 Cooper(2005)9] 1] A3
BRI Ato] w2, Ao Hls) A5A9 B Aol X4 2w

d
l..
¢

P

_4
A

32) U.C. Santa Cruz 2 EXI2(ZAMY: 2022.5.5.)
33) Wayne(1976), p. 6: Knutson et al.(1982), p. 87.
34) Moller & Spencer(2002), p. 506.
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4oF JIeldat 0|2 U Akl 02
Itk BUEQrE35) T Qlet 5k w4 AFFlo| o) f-2uvet
ohmo] AAShe ABE ZEe] $ET ThE T4 BI7E YEETH0
<ol Al st AbE FepollA 7RIS A1E0] ni o Qg uhe 714
A ATt 279A] ZEG
(E 2-7) B8 552 S510] AMAIZ0| 1T 2N FIIS 525 50 617 28
AT XA AT X|E =0 GHAE
Bradley and Houser (2009) | 0O|= EZ:2|Ct Thalassia testudinum
Puccinellia maritima, Atriplex
portulacoides, Salicorinia
Cooper(2005) 3= europaea, Spartina maritima,
Spartina alterniflora (L)
Jadhav and Chen(2013) O|= 20|X|0HLt | Spartian alterniflora(ZHEE)

Knutson et al.(1982)
Mazda et al.(2006)

Mbller et al.(1999)

Mbller and Spencer (2002)
Mboller(2006)

Mork(1996)

Paul and Amos(2011)

Quartel et al.(2007)
Vo-Luong and Massel (2008)

Wayne(1976)

Ysebaert et al.(2011)

Choi et al.(2021)
A= BOY| HelE ATE F15H0] KAt

35) Cooper(2005), p. 28.
36) Seo, Choi, & Ha(2021), p. 6.

0l= HX|LOF
HIEE

&=

=

=

L290]

=

HlE
HlE G

0}2 Z2a|ct
=2

=2

Xy

ron

Spartian alterniflora A EZ)

Sonneratia sp.

=5 a2
=5 QA2
28 S

Laminaria hyperborea
Zostera noltii

Kandelia candel, Sonneratia sp.,

Avicennia marina

Avicennia sp., Rhizophora sp.
Spartina alterniflorad {1 EE),

7. testudinum
Scinous mariqueter,
Spartina alternifiora A=)
TE)

Spartina alterniflora(Z4
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Xz H2tR0] S+f= oo fHO|X|(ZAY: 2022.5.7.)

19 %%Zl% 371 F oBIHAE A4 EFF Aok ©ASS

508] o]A} =2 AEjAR, IPCCOl 5 8 AT
PRy glow 11 9] & A3} 7w, BE HA S,
AAA A 5 8T BEA AHA 75 737

(2) diEX|(Seagrass bed)38)

thAg 9] sfiz7F At EF =l HEE W2l A4lste] FA4H sz
22 BT AstAY 29 Bt w2 S AQRt A AlA REEY] A
Qhof] A}, SiZA|= AL oF 35~71%E FAAIZIH Si2A] Yt 7
29 F4E T a7 oFAQ] H4]S B3t} Bradley & Houser
(2009)7F afzA A gAE H|tj 72t} ADV(Acoustic Doppler
Velicometer)E &3l 743t vlo] =29 #}ic é‘—oli iz A 5m A
£ 34T 4 0.02m(~20%)= S7FsHAINE 11 & mavt 7stEA o R
AATE 639

37) Mcleod et al.(2011), p. 552.
38) The World Bank 0| X|(ZA4: 2022.6.5.)
39) Bradley & Houser(2009), p. 6.
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(23 2-8) aiEX| S2t 2|0 IE &0l==(Re)E R M1l E=0|(Hs)

01z
01
t - H, = 0008075
= 0.08 5}
£~
o
T
e 008 He = 0.0pg" 4015
(1]
=
E
; 0.04 H, = 0.10g 00074
?'E‘
b=
o
0.02 « Re<400
o 400<Re<600
s Rex600
0
o 10 20 30 40 50

Distance {m)

XtZ: Bradley & Houser(2009), p. 6

fxA= 1980 o]F= AZE oF 7% HWA(QF 110kr)o] A=A
ol 4 5L 2ol A AL WA 3 Sfutl. w39 B2 A2
1SEH2(100m x 100m) S RYHE o £ WSE F 19 3% A
o2 3] wsh Aulgeltt. 1 9 HEAL et
stof TR AR MY L AUHE ATole] ol 2
T HAESEE ML YA B9 vlEe SEA) B ga

7lel® A7 2,380 9 HEE de Aow EEyth
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Kiz: Wild fact BIH|O|X|(ZA: 2022.5.20.)

(3) AF*(Beach dune)

A E9] APAQ1 HFAl 4] siete]] HEE B9 OH‘jq = X*éo}“
galolct. WSHAHE ALeh A AlA Ak] <F 34
At iy 2 ASAE AER SR Fo] Fofx|aL -6H¢ttl Z719] 03"601:31]-
tiEo] A AlA ofid e Aot 94

SAG 2AY A9 AT A Bat A Aol sz Ft
AxoIAle] sl A4z 29 i A A g4 AN AL
4 olck. SR AFPO] A9 ThEeh B ouAE F4ste] Al

ok ol

40) The World Bank IH0|X|[(ZA4: 2022.06.05.)
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£ stk
]_

1717 9jeie 483ttt olafat o9 AT 93 §4
Ae Brhss B A9 ATE AR A s Bt
BATOSA AYE AU Ach FAE BT B ot )

S orsjel A7E RESIT SfHI0] Aohel thede By
u} o e Falel B D ATelold BAE ABT, Ao
19 ABEoR )5k,

ox,

ol
rir

Jb

Fl

_>.i o g Bl e oft
)
o
0 1:1\‘

(73 2-10) ZEZHA| ChSt YY1 H-3 3t st

EBreaking wave

Before beach nourishment e —

A nourished beach [pre-storm)

Before beach nourishment

A nourished beach (post-storm)

Mg 0= Y5 SHo|X|(ZA: 2022.4.6.)

15k o] U Ao mabl
N

o]
AN o (o]
4 552 sow Pao] ZKEeE B,
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(TR 2-11) Y8l 43 U ALY 9

SHY mit =7 g H
R TFLoE O WIS FILE HEE gvio] @0l HAHU ST G0 ARE 32

o
=2%8Y = SEE wit
goio] Ay 25 Mg <YE # B2 wlo] ool Y2 ot 4Rl SEE Yayst
of Wapzre] Hayo| 7tEE He
/
=2%8Y =4
wrloz =0l 7|87|2 weaAEA Hayol

yuE Fe
XAt&: Brand, Ramaekers & Lodder(2022), p. 11.

(4) =2 UE(Oyster reef) ¥ =Mzt

Bay)ollAl H9H 5.85km9] 2¢*
A5 242 53~91%, 76~99% HaA7 = ﬁ_i e T 4D % RESS

At F78 HHES 24 H SA5 sitdS skl AT A5

41) Kroeger(2012), p. 27.
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Al 7PgAEE Bt ot A JiAlste] dlzet Ve 5 84
=9 S Aokt
2T v=E SHoE 2L sl A At S et
She dQlmet 7o) BT Qi 2Hidole W2 =0 F/44=
S}

m i 2wy

: . |
“‘ﬁmﬂi...”, 3 [Fr2 - High Tide
) : 'Jﬂ aLl |7 :lr I I‘Vrﬂf Low Tide &

Xt&E: New Jersey Resilient Coastlines Initiative(2016), p. 6.

2) ot JgQImat ZAME TWIt Ak
(1) XA7|HISHHE HIE 889 Hlw: 0= ZZTH 21oM2)

o]=-2 203097k S<2 Qg A9t mao] 1,3409~1,7669]
(°F 1602~2102 ¥)olaL, 20509714 1 msfdio] 2u) 71 74_&
AqEHch 4Asx, & 4, YIARES 9 AS5A T2 et AHAE ot
T AUAE AR EFES ESt] Y-S ASFro 24 kS
AT AeEHE Bocke fah o A7 o R s
42.8~57.2%(68%2~120% ¥E T 4 Ut AA7EE o &HE A,

42) Reguero et al.(2018)
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H+ W] o vl H|E(Benefit to cost ratio, BCR)°] 3.5 °JAt0& H]
£ gyFo|t}, BCRO] &1 Y =2 sHE &4 2 Z ofx EQlo]
1, Sandbags®] 7% BCRo| 7 =45t t& S7 Ao H]sf vkl
e (Z1eiz Hu))o] Rt

(& 2-13) X$17|4t 5l EHH HIR Ol H|g

Sandbags (10)

Wetland Restoration
at Risk Reduction Priority Areas (8.7)

Oyster Reef Restoration (7.3)

Barrier Island Restoration (5.1)

Wetland Restoration
at Conservation Priority Areas(1.9) Beach Restoration
Beach Restoration N West Coast (0.3)
East Coast (1.7) e
ast Coast (1.7) N Shorellne Levees (0.3)

() 20 60 80 \— 10 120
i G Bt
Averted Damages (bI" $) Local Levees at High Risk Priority Areas (0.4)

at High Risk Priority Areas (1.0)

Benefit / Cost

Xt&: Reguero et al.(2018), p. 13.

Y= ollA2((Essex) A H2 40Et 2] FFA] HYUS 98 7€ =
fox]

Alo] 2kmE Fol H-HES sttt A1 e
& 3 4

e w4005 (65T )/me] Hl&o] B
&A1} A5 9R A9 12m Fol9] HrA|

2 7AMsjo} shul, 70 W ¥E-S 5,0007HLEG10% Y)/mel How
Uepde

ol
Fl'l:‘
paus
Lﬁ
L
é;i i
B
ol

43) Dixon et al.(1998)
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(2 2-8) GSXI2 YN EXHIE H|W

HAEX| = QI A =0 AX| H|E
80m 3m 400LfRE /0lH
60m 4m 500I+2E /O0/H
30m 5m 800LI2E /0lH

6m 6m 1,50002E /0|H
Om 12m 5,000+2E /0|E

Xtz Dixon et al.(1998), p. 107.

S Aol A =AY vt WA ddn&a AEE A4 v
woky ety oS 2E EA6II . d84E AA=E QIgh o
A4 2ot B&E SV RARIE T1glo|d et WHAlof Bish HAY

== 4 5oH4] A7} shebAfsl oh-3-ofl
o 53 A AES H-8o] B AL HreRlth 1983~1986W Afo]
10,000m*9] riprap(BiQtAle]l ¢H4-S Zol Hrojg X5l 7|H)S 14
TF 43 919K2,700%F ¥ o] A sf

YA Sfotilo] A&H o FuA
sk, 19864 8009I9K(158 W Sof ATE OIS AL i AT
Zo] 4% 17 2 el 34 AT 24 F AAXH7F 30em A5

Y

(o]
i
i
e

o=z

= 0|2 oot A OfAA S| =2 HAX|
© Z3 olotof MX|E Crof
Cxiof 7|t s bg © S X SIOH WOOIN | 5t WA 2R %
e ek u S oRX| CfH| YBXIQ S BE AM HIRS b|mdt
wEe Tl 1} Of MEHZSIY S &1t
24

44) Chung(2006)

43



= 0|= 2ot T2 Ol AA FEX = &K
e JEIoIZ2} J[8E o, © HEXA| JOf| M2 ofof |, HERH| 74AH|R 2 4D
IL47|. St= Ol_lg__rl_{%g j_E‘||0| 8” IHEH I:HH| ;J—‘-}% tg—jl(—xﬂ % _)‘:_)k-||j|_9_
SUST W MuM s M2 RO HRCE | T
BlgE) 8 M " HRAREH S 2
* 2030717 E42 ¢ e oory uxis ot
SHOIQHMISHAN2 1,340« 3m 40|2| IZH|E 5 riorap MX[H|22 145t
Hg | L7600 SEGH s melm AU x ep0i 7000 2)
= 160Z~210%= ¢) MORCH 400MFRE(65 ﬂ*ég ofot
~2050u7ix| 7 maey erepeluigmy TG IRES S
2 MBI HoR oS =HRHE e
- N * HEE 70HZ ARt |
LN g 7 tll_|- HOZ II Al__ﬁ = T
oyl * WAX| ZYOZ WK 23t IBE BRI
19 42. L0T= Z1210]| 2 H|R ok ot &)
0|2$(68%~120% &) == = o =M .
Y - o FAYR|, MECIHY - HDEQ EXNE By U
CNAZIZSHE ME N, <15 ik me 5| M 2tA BaE AL
BCRO|3 5O|*f0§ H| 67|' = )\-|—|X| = O:" |'—| |:|—‘—| —Q—J—l'i O=1o
MRy A
g a8y h NPT
30c )36

A= 2E WSS HIEC= XA 2y

H2E eofifat Hor J2IQ1nat gigt

o] Mol eutet cigh
Hgkth TAHA e AeAsierd, Ad, AT, 954 2 o
oh ANEOR Selete] dloh JRQlmek Fase
| e kel Aolth. AAsIRHE Hashs Al

Aok, Wb 9 sjekes 4o

i
il
L
9‘&
N,
2,
rir
iu)
B
Ny
ik
N
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1. XIHsH2kM

SAFARE(2021)49)0] w2, -2yt A oF 15,282kmE A+
AsferAlo] oF 9,832km(64.3%), S1&-aflQtAlo] oF 5 487km(35.7%)5 A}

Agket. 20144 thd] AA] Sk Ao+ oF 319km SV = A
QML OF 45km AR QAFdfMtAL OF 401km Z75FT. Q53N
QHAo] Z71et o]f= AN w2 AMufE I}t HubA|, it R 59
A4 wjFo|t}, fIERE At 46%, U 45%, SHU 9% F=ZF0]
th AGde RFAFQEA 0] 99.90km HAsFAT QAUFHHA-L 229.13km
S7Fordet. Aol 7 71 sihilo] Baxsk=d] HA|Q] 44.97%°]H ot
202 AH16.21%), TH(7.94%), AH(7.05%) &olct. AFAT/PA H]
F2 AY, A, AF 54 =%
H 2-10) HOtM 345t
= - km
_ 20144 3HotA 202143 SHOMM 2

i XA o= ME ORI Q= ME 0 R om M|
M= 1987713 50663 14281 9831.69 543673 | 15 B1.63 -45.44 401.10 318.87

I
rx

208.01 171.81 379.82 203.55 205.25 408.80 -4.46 33.44 28.98
704.85 373.97 1,0/882 649.11 428.25 1,077.36 | -55.74 54.28 -1.46
51.96 114.84 166.80 51.87| 98.36 150.23 -0.09| -16.48 -16.57
101.00 159.12 260.12 78.46 | 189.48 267.94 -22.54| 30.36 7.82
286.54 115.37 401.91 298.97 139.25 432 1243 23.88] 36.31
768.98 473.05 1,24203 | 754.94 458.04 1,21298 | -14.04 -15.01 -29.05
TS 1 343.60 | 204.93 548.53 328.65219.93 548.58| -14.95 15.00  0.05
T 478359 | 1,9068 674327 463369 218381 687250 -99.90 | 229.13 | 129.23
45 332.11 204.88 536.99 342.37225.34 567.71 10.26| 20.46 30.72
S 142616 1,0662 251278 143053 | 1,047.28 247781 4.37 | -39.34 -34.97
K== 369.45 | 192.33 551.78 348.65 | 223.27 571.92|-10.80 30.94 20.14
7|E} 1 510.88| 29.08 539.96 650.98  36.65 687.63 140.10 7.57 147.67
A= oA BEXR(2021.6.21. )(ZAY: 2022.6.9.)

o oN oY Mo re A
of o Nz

45) sy HEXFR(2021.6.21.)(AMY: 2022.6.9.)
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(E 2-11) X&' ook HIS

au atiokd R HIZ(2021H, %) FZ CH| SHOMM H|Z
- Xt oIg | (%)
= 64.34 35.70 100 100.00
2t 49.79 50.21 100 2.68
QI 60.25 39.75 100 7.05
= 34.53 65.47 100 0.98
Z7| 29.28 70.72 100 1.75
U 68.22 31.78 100 2.87
1= 62.24 37.76 100 7.94
e 59.91 40.09 100 3.59
Mg 68.15 31.85 100 44.97
4= 60.31 39.69 100 3.71
zd 57.73 42.27 100 16.21
NS 60.96 39.04 100 3.74
7|} 94.67 5.33 100 450
Rf2: At HERIR(2021.6.21 )(ZAY: ZAY: 2022.6.9.)
(O 2-14) sk dig
A
<

A2 SSHO0EZE WHOIR(ZFMY: 2022.12.6.)9] aliehd A2 5 HIEC =2 XA} 2d
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2.

A S UEtold e A} AMSAE HEY Bojol= ZEHI 9
=71oIA Asske A B3 st "SRR ol m=d AdsA 1-t—
) ATt X] 9] FAFC=RE ZhR(TH) o A AHe
AT G Aot AR =7l AlTdshe A ARE AHEH
2 A7olM Aostal e A 2wl sjgee & o o AgEA=
ASA Aol A=

H 2-12) 2 BN 345
R

=7} =7}
T 1987 = 1998 = 2003 | 2008 | 2013 & 2018 (.8;’_‘.:1' 9 C9§j8)
A 13,2036 2,393 12,5502 2,489.4 2,487.2 2,482 -722 89
47 11,179.6| 1535 | 177.8 | 168.8 @ 165.9 167.7 | -1,012 14
QI - 685 737.1 1 703.9 | 709.6 | 728.3 43 43
a4 4342 | 304.2 367.3 | 358.8 357 338.9 -95 35
s 321.6  113.6 132 117.7 1 1182 1105 -211 -3
M= 11,179.111,054.111,017.4 1 1,036.9 1,044.4 1,093.7 -125 0
g_;:j‘l 89.1 82.6 1186 | 103.3 921 82.9 -6 0

X2 A UHO|X(ZMY: 2022.12.6)

SgARo) A s dutt 2ARH: A @RS AT EH Hido] 7Y Y
4, 47] &40t} dxEg AuwEd, 198793 19984
Ato] A HAo] FASH EolE olF AMIHE Holx Stk A
1987¢3 2018WS BlwsHA 722kre] WHAo] ZAAS Aog yehd
t}.46) 710l A 1,000k} & HZ o] %‘iﬂ D% et Mzt
HroAE g2 H2o] AAskeith T2y 1998W¥t 2018 ]St

lo
.ﬂ
FE
R

46) 1987 QHZAN|Q 24 HX0| ZXH5HX| 430 2
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W ARE O So0l8 Helt}h 2097 A9 WAL 8% S7IetH.eH,
AES Aojet BE xlgﬂoﬂﬂ A A

(O3 2-156) 24E oI

XE: HYRAEYEX| = AHO|X(ZAYY: 2022.12.6.)2] 4 X2 % TTHO|EILE M 0|X|(ZAHY:
2022.12.6.)2| 3HOtM X2 E HIEOZ KXt Al
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3. Al

6H°HHL~L— 13, S, BS 5ol WA Al FAHo] sl 5ol maE
THNFE 3EA 9T gtk B SHlH A HEES TR
94341011 di3ste, BXE SFAAE 7L et SEuete] 739 Aol
A Ate] et vt 2x2shed), ok A F9 F9E BHE E
ALE BAAES dFolth v St B¢ BAAES] dFE
the Aol Jsf ol s?t Zallvt AlE B/, FE ARl wtg
o] Y& A EHEe AHEY ZEAATF FEHo|tHEF R =AY
B9, 2017).

o[r

(B 2-13) SO B 545}

T ooy HEGH AR SHEEHGW) HEHE)
M= 189(19) 100 79.37 50.39 -29.0
S 4 2.1 2.39 2.46 0.1
o1 18 9.5 3.01 2.85 -0.2
47 2 1.1 0.15 0.07 -0.1
4 30 15.9 14.27 11.38 -2.9
Y 42 22.2 18.72 15.03 -3.7
H= 7 3.7 3.52 2.05 -15
e 58 30.7 19.69 11.68 -8.0
45 12 6.3 3.96 2.38 -1.6
a4 2 1.1 0.11 0.11

P[ES 14 7.4 13.55 2.38 -11.2

Rl
fu
o
ox
iC

-ZRMEN(2017), p. 14,

201749 AE 743 24l waw 9 SfohTs & 2077an
2255 AFE % 18970, 1% olgo] BAHM Q= AFE %
Aolet. Aelde AYGS7IA)T $3(42714)9] Aok d EA x]oﬂoﬂ =
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2 Jaoin, ZYzole 30704 BEFITEAN) 20179 AN WAL
F 50.3%E A5 AR FARZE AATE 2002807 HIS] oF 29.0ur(36.5%)
AASAT. FARE ALt A Ao H2o] asion, £3] Al
A5 1.2k F45HAn. siite WA, 213 A, =3 ol &
9 AAHRA T AR A F= HA o] FASIH48)

Sigt

(O™ 2-16) A

[ayS)
0 50 100 km 1 N
| I R— -
-z . .
% @
‘% |
w3
o L]
e T
-Q L]
@ L
-% ]
[}
e
For i -
‘ -.' L
. - 1
L e
Coa A N g e
@GTAS ! i = ¥
[ O @ﬁ; Tt
[o%
O e 1 e 2L QAT B HE(m)
» H8S7 - 100000
® 100001 - 200000
Q 200001 - 300000
" L @ 300001 - 500000
& ® ¢
@ @ 500001 - 1549730
.-

X2 2EMER(2017), p. 2.

47) BEE BLMEIR(2017), p. 14.
48) #RI4-AE(20206), pp. 45-48.
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Aol EAIsks A A1go] EAISHA] Y=
. 971o1M = AA8o] EAsk= Ao WA, &

o] W4, itk WA 5o disiA gRlstarzt etk 4AJe] Hajof gt
F714Q =71 SAle SAHA] ket Bt A ARV SHFEEHAS
HZAL, Hitke AERARIR)S}E AT AEEFIRE EdY 532 S5
Al FEE Tefs & 4 Utk o] Aol B8Rt FHY EA=
(F 2-14° Zom, JA Age EF7R2 7|5 7151} 239 sz
3 71ed Aol &3 ERRE HJEE'E B IS

B 2-14) At MM Xtz EX

7= =2 EX
2| KOEI\/I(2018) SRR 1H ¢7MES
PN SNY=A(2020a), =7t SHYAMENA BEITAL ZAICIH
._foFEH(2019a), HiChe- IjI 2ot W=z HE AL
HiCH= ofok| CX=IPN|=Tp S
OIOFCH(2019b), HICH-Qltt 24=2 AEHZRA}
|.§_ x—i;f pNIS|
(B 2-15) Ot AT 45t
R L
T2 FEXI(ZU S) HiCHs Z A
= 13.83 518.98 10.85 543.65
B4 0.47 14.40 0.14 15.01
QI 3.46 - 0.14 3.6
24t 0.00 10.91 0.02 10.93
47| 1.68 - - 1.68
e 0.02 27.41 0.29 27.72
el 1.92 - 0.16 2.08
HE 1.01 - 0.1 1.1
i 412 216.58 6.91 227.6
4= 0.08 28.67 0.54 29.29
Fa1=1 1.06 177.83 2.54 181.42
Xz 0.01 43.18 0.01 43.19

Az (E2-14)9 Az EXE HIECZ XA &4 5l 2y
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HEA FAZ 5 13.83k, Birhe WA & 51898k, &Y WA 3
10.85kr, Rl & 543.65krt . AR WAl AGER A 227.0kr

(41.87%), A 181.42 km2(53 37%)E AAstR o, HMET} QIS 1% ]
_%_

glolgich B 241 49, A, AR, Ad, AR A% viriko] v
o 95% olgolglont, Jid 37, %4, A2 A% AA9] wHo]

95% o4} W5 /STt ko] 73% AR AT vi}
% 2AAYS Fof AAHTE By, 4G } . ok AR 24
2 gL AAY AnE Bsstel 24T Bast Atk

(22 2-17) YK, 21, HiCk: &8t

Iz
0=
g A
H

mz
[ =]
e 4 —
L I HiCrs
s

R&: (| 2-14)Q| X EXE HIZC R XAt =M 3l 2y
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M3 =Lf-o e Jglelme) 5 AL

1. = AR

A A= +l—1u} Fl 6& N7 B IR 2 AT
9| 9RE A0l AAWA 9| St thAg 0|85 et FAlof
-8t s AU,
H 2-16) ZX[cH+=SEX|THEH EfQ) SOEHIAIR HQ
A =2 AE T2 ANE ERE AL AHH| (2t 2d)
° AEE2: 3,000m
1Al * 1 270,000m*
IO X = * HAIRIEEZ: 850m 23.947
s 20iS 14
Bl A2 S FEAE 14

Riz: SHQAE(20200), p. 100 AIRIHQE 4548

(I8 2-18) ER/3H+SHR7(E ER) UMD BT
a1 " » A

b

3,000m (A4

270,000m*

K2 SHU4AH(2020d), p. 100.
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ZR L W2 F=gAo] Zofe= Lol oLt 20024 HE A &

Ss] HEAS 9% SAER AH o|F P4o| A&H gt 7 4
2 Q18] YAmteh whlt SHE R Tukb st Ao S
£ 7150l FARUT4) 0|2 Qla) WAPY melrh A3 HEA)
Halo] ASEWA 2012058 TANL H4 CEFOR Hrhuo
YIS TS BB 0l8% B4 T FulAkelA
o} 20164 e A F0}E FABto] HAEE 3kmE AL, ]S
BAloh ATAOE FAHE AHTUS AET PGS St

(3™ 2-19) ZX|Si+=2YXIHSH EHO) HOFYHIARY HH =

Yx AIGAE(=R H7)
s 5 _
Var, Az ABAN OAKRZE . Ve
[ ] 30m jom 7.0m [ 3m | N,

HAEAEELR]

_DL(+9.0~9.7m

HE AMA=(=2 01EA)

ol Ex| , o A2 ARASMY o Var,

3,000 [ 4,000 I 3,000 |

Kb QA HEXIR (A 2022.9.10.)

49) ZZ< 2/(2006), p. 63.
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A #7 3 F0Y 22 wgste] 92 AR 3kmE BAY A
o] Zo] 1.8km= ZA3ch oW o] ZIelE ¥ B HA
SHAL I W EARDES ANste] WAy B w@do] 20164 K}
30% F7st9c ol Fal A a9 shel 4= sl Bl= o] A3
94 A SHlA e WS WokTh BT WL BT Az 24
o BYAE 75% Z7Hstel A AA Bl 7leistor

(23 2-20) ZXISH-SYRITE EOH HOFYHINY X -3 Bl

A H A =

A= KIN EEXt= (A 2022.5.1))

2) Efior AfTL 9450

ITHITETEZ A9 91,0007 o] AHHEAA e S5 A4
A 7IAE, AE 5 143200 BHZEHVIE HAS) 2001 F

50) ZEZYUZC HEXFF(ZAY: 2022.5.10.)
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ZAA BHZ 2AH
2HE FHHAA %141% A%
T3tk 2001955 202097H4] A4
kng2 7 97) DW(GS 750m?)°] E-=] %]
=5

oF 79t 8,900m°E 25E E¥ 4,641t Oﬂ gttt
(E 2-17) EHOIGHOIZZ Y L 147HAOA AT AL SRIHE
At HEY S2HEET| Z0|(m) SAHX ()
A 10,663 65,750
St 450 2,300
T = 575 3,000
WS 200 1,550
w3 215 1,000
SyE 210 1,400
SN 1,060 5,500
AL 790 1,000
Iy 114 200
] rapng 700 5,000
o= 2,389 7,800
7| X= 2,430 20,000
gl 520 7,000
HF&of2y 580 6,000
ol 430 4,000
A RSTYUTC HEXR(ZAML: 2022.5.10)

98 SitAOlE BEEAE, ATF § 1052 A4l AHE
O 2 FAH AR BEAIE IR SHELT TS 20259714 B
% ool ofgt HA, B &} So= Fid EiRl 71212(5,000m),
HE(2000m), =EZ(2000m) Al & ZAF SRS ALHes &
4L ALo|t.
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3) QUM SFEEHSUH HICkE UST| ArA(2021H-~)

QA JFE B FIIL ghhrh E3t wevh glol Fuvh AAsHe
Y 29 242 Re3T ek, QHAE 201795 vic 42AS g
o} 5= A9

ojgio]y sh¥}t o]Ql 300 S 2l Hitke AEH
ARE ZRESESITESD QIFAIE S5 B 6719 &

o, 20224df= &

< =7 A= Ak Qlth52) BeEje 9, £718 2=+ thaAl sixel

A5l 100 714 Fol 24 4~5m Bl Wol o] sk W02 dze

Ir
-(_-ﬁ‘
ot
0
it
2
i)
Egl:‘
NS
_O|L
i)
i)
=)
i)
1>
fio
o
&
ey
!
=
O

EENTY ey

HICH&0 R 240tA 2%

4~50] ] Hict Lol 0fAS |

A= KBS EEXIZ(HMY: 2022.7.1)

51) ZOIQE HEXIZ(ZMA: 2022.3.4)
52) KBS HEAZ (A4 2022.7.1)
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2. =9 AR

1) 0|2 &4= oM AY(Living shoreline)

(1) M=x ZA

ialzetel oA 9ol it 15 A7AAE B AA
A olge A gt Awsh] ARSELE 1% 71 oAl
dept vlsolet vlahe 82 JeRid 20124 el ATz oIs)
AV F AR 2 IS Foch A W4 Lozl A4 2 age
AFALER QT S ugol YT,

d

i

715sks. 015 Sj2iAIel o] Z7RIL S 50 Q1% st
% 22 10 ArsheA] 54 nla YR SobHe] SR ES kol
12 %8 ASAE B B4F SRR Agelt 1 o=, Ege 97
136538 V1Pesio] el it ol ol A4 3%

ot 702 FAF, o] HE N SBL WNe APE

O ot
rlr v

0.

L oH
é,

l

oAlE, &Hl 9 235kl Exto] 3okl 4&5HA Bltlks 58 0= 49
Sl wl= i“:ﬁﬁﬁokq]ﬂ"ﬁ(NOAA)% SlE9 i FAHRAE AR,
A ofy 2} 273 @5}‘:’1 St H¥EZ =ol= o At AHAY
2848 7FE5I9h U] 2 1] S7|&5d(Army Corps of Engineers)
£ For Z7te|7} 54(Nation Permit 54)2k= AF9] UgoZ At
53) 2012'A0] 5{2|A| Q1 MCIE Z&6H0] 11749 7|18 2 7= 1H0H7f AEIALT, =5 AYRIZL 3779,

1|3{240] 1,100 Z2{0fl 0|=Ct Ol= 1,600 22| LGHE T°_ 005'H0j| 0]0f &= Him= 2 A
CHtGHZ 7| == ATt
54) Shepard et al.(2012), p. 727.
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T+9#2]H(Coastal Zone Management Act, CZMA)Z} A4
(Clean Water Act, CWA)ll &A510] 4= sl AFA(Living Shoreline
Project)= A3kl Ut
5 2-18) 0| QIot T2IoImaL B2 WAl 27} 57} 549 2 LG
7 z2 48

S5 e sl ol A

>

i
THEX o 0] 27|22 H(Army Corps of Engineers)

o ot 2| H(Coastal Zone Management Act, CZMA)
ZHY |« XA (Clean Water Act, CWA) - Section 401 water quality
certification
0] S27|&5200A s+l= shetd - XY 2E 3 501
CHA{Qat ZIEHOLOY| RIX[SH 1871 F= & 671 FOIM =7t 617t bAE Sall &4l=
i At S0
1871 & 147 2= ‘=71 517} 54’ 7} OFH Z5(State) 01| 2} Yt 517 Kgeneral
permit)E Salf 0] S=7|=2 2t 6 S+l= oot Ak Al
Sole ot =2 M 212} 22(cage), ZZH HES

=
EME ZHS S0[otH of 7 SdA=E A, Sl0|E2ESE S

A
0
=
o

X2 Hilke, C. et al.(2020), pp. 6-7 EIME HIEIOZ R{Xt Zpy

NOAAE w4l= dIMdS A-85t7] 918t A - vijast:
ofal & R AIY AS ] SEFHEUHAA Ve
NOAAE= SA-& ZAIHo A
sl Wk, 7HgE sigte
o2 FRhS wlet SfiQkA QPgst V&R &4iE
BRI Stk NOAAE A4 afighA e w4

Aofl ofF qtme] g5 9 <o) o 7t 27

M



il

|

T 2RE 53 grk APlE 1) et Qe 915 48 Aol 2
#7168 ST o) efsich T A, 2 NOAAI SRIA 23
9ol 441 SIerie xo*e% L EEYY, A 22 9 7148 A9)
3) H41s A A8 A A AR SOl Ba Aok EFe] ek,

o

i
i

H 2-19) &41= o Al X8 HA

TE F2 ug
* SIS SO AfR) & T 2X 243 TX HASHH SHOHT QFg et AIO]
smpoyy | =S K0 M) O 2
R Ib'M IL Y FAIE 3 B, THE OfUIX], ASH B I o) e, 4
t

UE Z4 | X 0 20l

* 48 SX(0] x[ot R U FAOR oSt LR 52 RIS 7IE HA of
s EH 20| A Sprer 25 X

- 02 QI5t B7 QAT REMF 2

* S41= L] FHSIEIOI SORY H2I0lls SX| L 45 2MAS AR} EE

T 0|2 277 H 77| g7 IER ES 7| Mz ZX|

s 2 T OLXI} aHolo] S5t | 0| 2 4% S8 0i8% 'S
LY

o

oL e | * MY EB ORE S| Al SE Koo ofet wier

ox| oz ° R R, A TN 4], B2 97| $74 MRS Y SIX| 27 58 B

of RA| ZHe| 2E HA

_I
_|
H
-
m
I
>
=

=

X NOAA, Fisheries @H|OIXIS E115H0 MR} Zhd(AAMY: 2022.4.5)

(2) s+l= ok Al i

S

=°L;

RS S GYAE o)y, B E G g WA A

25 28 3}01 iQtde AgHlske Aol el sk 24 iz,
Adzdl, deA 52 S E YAl &2 FaT2E 22 Akl

=

AUYE AAR A= EAo] 9t} £ Fjorde 29 719K natural-
based), 5 (green) E= FEZ2 st (soft shoreline)ol] Z3==
AFdoz gor Hale 93t Au|L9] A&7tssE A7|&E Hrhky Q)
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o} &= St Al |
St violtt, = WA= #ZHHcoquina) %
71E WEAE D2 £ 0 FH0R 47 %

BEE {90 o

(B2-20) &

9L 23 2zt
o A ARS AL

L

St At ol

2F

TYPICAL CROSS SECTION VIEW

SLOPE ano PLANTS

* I OJL{X7} AL B2 FE
0|21 2D 2iBtet ROIA Kzt

“ XY MBS 2|2 FOHIS Of
HAI7| D 217194 OpY 29
AAIR| FZ

TYPICAL CROSS SECTION VIEW
RETAINING WALL
ano PLANTS

* JHILE ZNS} 1L B2 e
of Ift OfL{R] XI2{ol X3t

© E542/2 4% 2 240/ 5/0)
B2|E A|AR M|

TYPICAL CROSS
SECTION VIEW

RIP-RAP

e e HUAPE =2 XG0 78
* IH2{2f2 T5| E H= Set
0 20| S EF MS

TYPICAL CROSS SECTION VIEW
SEAWALL, RIP-RAP
ano PLANTS

7| YT, A2,
A M3lof, A o
% St

=20

* U= OL{X7}H52 2| it
S Z0| SMASS O}4), ciot =
Ol Ziot Malor l 22 il
of Ci2t5o= T O] 24

_,_

AZ: 02 Z22I0 4 Hot

rx

YUHOIXIS F115t0] KX} 2 (ZiA

Ml 2022.4.5.)
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e A 2
Aok o 94 A8
7kel vt A R s’
BorA FHSIE st ArdA U £2F ZA|(Natural and Structural
Measures for Shoreline Stabilization) X2.114]550] M= %&4]= ot
A AMYE AASHE H-Eo] A AA &9, AU % 30cmT
(1ft) 1,000~5,000€ 3= et Z o= yepydtt. Bt w4le st
FASHE H B v gRHE o2 oF 30cm(1fy) A% 10098 =9t
o8 FAHIE ES W2 AoE Tt
Q) ME Ak
7t AIHERIO|LE MIE[E GHOI56)

n)=3t o 3 GBAESQ ALES olAlskal Al St
= SYHE ol-&sto] s} vt ol FAAGI)E HAGE A
Aoy AEd siQt &4f= St AIE Au Bt = AHE
ojL} AlEldl sk e ATfESo| Y S5 sfito]] YIx[sh, =4 A
Ho3Y 5 st st eiAlE @3t sig o] PRl AA|SHA]
Akl AIE(Spartina alterniflora, Spartina patens)= A]AoFATh

4717t &<t BhE $A19] HHE2 AA SA00A 71EH AEH o
1.5~28) ¥ =3Uth A SA HEE2 B9 1718 Tl 1.5~6.0% |
AR H7F FE o]FAL otk EYH dAFAf AR AE

e 130~22270/m*A e Fd £7] %ol 64cm oJAto|qiLt.

S~

o
&
19
X
N

55) SAGE E11A{(ZA1: 2022.8.8.)
56) Toft et al.(2017), pp. 1-181.
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OF JIoimet 0|2 2 At
(a8 2-22) &4l= sHotd AFY THoH S s S8XIH
Virginia
dorth Carolina
North Carolina R M“ﬂ“‘"“““*
. NCMM
, PKS 4§ ol
MM *
Atlantic Ocean 4 CL
0 5 10 20 kilometers i
0|2 LAINZ2H0|LZO| AKY AIRXIH(PKS, PI, NCMM) % O
At&: Toft et al.(2017), p. 356.

222l Kt &X| XS(MM, HI, CL)

(O3 2-23) &+i= oM A Al M H|W

F0 () 0= AHERH0|LER S41= oHOM ALRd Al
0|25t RStAXQ|

—oTiL o

M(silE &
A= Toft et al.(2017), p. 369.

63

02



7/3:&% = ] U]E___
=7=
___x]

o=
o] gl FZolut 01?471]
et 2ol Wol skt ©
A} 200349 °1F AR
A HEhd kS HUE
SAE 241 A 34 vlgto 1
o I8ol= A H 5 &
7158 A 27y o ol
oA S4H 54 il Hsh=

AP AQX

sfotr} EzA

(23 2-24) 0| Z43Y

& SH2HM(A, B)it &

3709 Eeld SANCMM) & 37t 2al J5E2 et

Al Wse] £ WEet SUT v,
Aol EolA] Al LAlolA] B H{e
Rolo] 7], A T Al92] B
A

——19\:']_'1?]‘

nl ot
339 YA G(NCMM, PKS, PNl
0039 Fﬂ% OWH“(IsabeD A Y

} e 213

—‘—(PKS ! PI)
% A ETOHH S7FetAH.

Fl= ek FHI(C)

; 3

% (A) BI2|E, M7 SO OFET IED 0] F0[0] HX|E 5| XS WTH(bulkhead), (B) 1421
(L 0[5 50101 H) S5 Sao1ES T8 ASEA, O 59, OB £ B NS
B B3t E0(0 HX[510] HXIE R 2 EF0| 0[oHH B TES(sl)

A= Gittman et al.(2014), p. 95.

57) Currin, Delano & Valders—Weaver(2008),
58) Currin, Delano & Valders—Weaver(2008),
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20114 8¢ HF ofe|d2 A4 BUEH 7|7to] dut JR] 92 AR
AH A7t A9 BT Gittman et al.(2014)2 EfS oo]go] B
ool e kAT EROIY St W2 B, A7 WA
Ho} 5ol B S5ithe A T4 }035} A7 ERIY Rodanthe,
Waves, R Salvo sfiQtol] H2|H WA} 76%7t S12AR] ofel=d <]sf
&4 W, A5A SiobAlA 9] Mo TEEA] Aot T3 AFRIE
YA & AT 2 AAFAL} HH5AY I, HHE 4
ALE £7] 9= XolE XA HF A oid A9 B+ ALE
£7] 9xE 300~400 £7]/m'2 BIElon &} L%ﬂ 5

jg
d
o
L
)
™
)

Skm 3fQb4l X] Oﬂ 1%: - AX] % El:roﬂfﬂ -éZP—ﬂ?l =7| 2= gart

BSHUARE 574 B9 Aes AR AR U =S ofolo]

T

725 SodMEAREE(Long Island Sound)2] 450ft sfjorA o] 24

A3tst7] sl w4l= OHCI’_}’ﬂ Aol A= g 2 o] &

TEEE 10| Hhﬂrxﬂ AR5t GRS Bofl M4 Asfetaix} o
BRIV YERUA] ka1 B ofo]-lo & Qls AR 1 dfiQt4lo] my

= Azket A7 Al
&5l ot ARICE SiIKE AlAE

ol AR T & 7152 SEAIA A%t A

59) Gittman et al.(2014), p. 94.
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it o]} gEo] Mskg ARl A 52 FZhfof AjuiA|etal A
52 7P Y HAE 4 2 $AY ddo] golsieE oFtt.
g ARG A|Q AR B 9 A E712H6% 6,645E )2 ARSStL
GZA GEOENVIRONMENTAL QA|7} A18)5}93c}.60

2
=,

(I 2-25) EHBOE HAE AT s3I ook Al 2%

2 (2) 20114 EIS OI0|ZCRE Ra+E &H Al 7FX], (R) &4l oot AP R HeE HH|Al F¢l
25
Xt&: (&) Hapburn Dune Living Shoreline Project 2114(2019), p. 145.
() Fenwick 2IH|O|X|(ZA4: 2022.9.20.)

C}. MIZZAIAZ6)
AR AT Foto] HEH $41E Fot ZeAEL 4By

Rl gt A4AE 245k B S Bas)

S0
ol

o
W
£

S g3k AME AT ZRAES Fo) AE LS ot
opg 2o HHe i FAl] nho) 2802 Qg oiAE Fol
ant ek A2E e oA s siekie] Wguh YAle Foln

r
;

E]2Zo] #olA stof sitAle] st S 5 =S dhe S
b HEAG S STHIPI7] A w4l sl Ardol A= AH.

Fjzo] £ gefet Faj 2L FtofA] 150~250m HolH o] 4
ojFlon &4t dletAl Al AESH, B Al Yk BA5

60) Fenwick HHO|X|(ZAAY: 2022.9.20.)
61) Coastal Conservancy ¥H|0|X|(ZA1: 2022.9.20.)
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re

o J7iolmet 0|2 ¢ Atz 02

Aol T AHE, EHE £23 Ax, AET 2 £ 75 A5
oh = FE Al sl AZESHA A E 509 7R o] de] = Aol AR
AT 2 TEH=E s ok o] 30~50%7t Aache A& TESH
of 3 = Ad7] FHol| 15cm, = TH WRO 24cm #=0]9] E&E0]
Al AL WS A4 gEe 53, A, 4t FANESoLt
T2 F8 Fo| AY sfitollA wEA FA5HT

(33 2-26) =2 SEHEDRE R AR 24|=()

Xt&: Coastal Conservancy(2012), p. 4.

2) YE=E At B= Al(dynamic preservation)

HEHEE 1,8007 o3| AR 2Tt 19531 351 ol it
Ho AAES Adislstal Het LRt 233t sha(el, o 2 717
o e & e 5 B2V AldE A AlFeRlt SRR &2
u3 gHgo] S0 AAIE IFollEEts YR oler F2Eo] E
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5

= ltt. o] <Isf AMYENAIS] WA o] FhAste o HAE 3F 5
o= AR HA E A& AQt H4lo] WAL, o= AdES ZH
# ozt sfifia} Ao A ool A o] 83} Al FF SHOAE £A
oz A= YEHEE s Tafr} siQtollA] &
I} 22 QJEE Fote] O BExo FHIE Hstols 5 EEAQ] Ao
2 QAsk7] ARt o] 19909 ‘Y
(dynamic preservation) °l2h= 7P 8-S AHeisto

S AR AR Agsech

Barrier island Amalpndier
coasts: re-.'w-
Shoneface f""_ﬂ_"\_\_

moyrishiments z)q—FLn island
arrier is

Leew. beach
nourishmants o f outer ends:
M, 4 Baach and channe

Hendeborsche Dunes| ._ =7 wall nourighments

[ o =
{ a’ L
Cdl‘lhlt Crutch coast:
Shoreface nourishments

Shaoreface nounishment HT-“DN'?( i.c.w. beach nourishments
L ———
=

Beach zone|

4
[Pl e
Southwestern delta: |
Beach and channel wall Fy
AeurEhments bt

Chanpel wall
nourishmeant

Xt&: Brand, Ramaekers & Lodder(2022), pp. 5-6.

(1) & HTAIH2| of: B Q13 3 (Texel Inlet)62)

19324 A E2(Zuiderzee) Ho| AA|EHHEA SAZHYH HHE 35
o] =+l 1986 2015¢ Ato] oF 7,700%km® H-u]o] Sk}
Zrastact AHE o A4 ool ME] o3t oy ol dEF A

62) Elias & van dear Spek(2017), p. 293.
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o B ¥Y Jept A o
A2 FE] w404 B 2 Eoz Aol WYLk 19754
20014 Aolo] 8. it L9 27 #iR oHg o]

QP Aol Aet Tt B4
2 £40] A% WA, olo] B 19905 H sekAe] 33gm’
ol4o] pulo] ATt 20019 o]F AAEL ofelAT 2008Hm’R
27 Zaste] Qs WAle] HolSeith. B4 HEARY) 25Uk A=

AN

=
w42 S5} me Qulo] = Q1] A SekA fAo] abEel
Holo
H =

(23 2-28) B4 QI210] T $3K(1990k ¥l Al

o

Texel Inlet
400 T

coast (incl, dd)
e oonal
= atd {incl. dd)
—Dasin (incl dd)
memness s basln

200

0

200F°

volume change [10° m’]

__ItJlJ i A i i i i
1935 1945 1935 1965 1975 1985 1995 2005

X2 Elias et al.(2012), p. 298.
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o WS SAZ R, shefo] Wit o] XS ek 1 %
L 3B we HHBo] sjek Zo FYuH sbgEAel A
Ak SiF Fol A BT, 24 5 A4H9l 2] fYE L,
S oIUIAS WSO g & Gl o] A5 Halo] gatelc
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422 haay 434
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300,000 227 300
211
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125,830 48 141,085
100,000 71,027 87 52 73,143 89 87,677 ' 100
° | 7,62i22 I, 5.588,C >° 32 219 “* 325 I, | | | | | | | .
e 2 7o) >ri % e -
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(O3 3-2) Al mjs 72(2012~2018)
160,000 (Ehel:242r2)
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120,000 | "% i
100,000 5.015 94399 678
80,000 2,725 76,315
60,000
48,368 6,599
40,000
20,000 4,197 12,252,017
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fai= *1'# k| il ofg FAEYA o

Atz siY=AE(20206), p. 332.
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= AHoF 1,175,132 614,82 | 3319 142716 211,181 | 222,767 @ 96,35 | 70447
SAGIOE 1125830 | 422 8450 10 70,630 15 3P40 | 1612 | 7,104
QI Hot 7,671 2 4,876 233 180 48 166 1,33 36
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5583 25 3874 B 24 620 91 397 329
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A | 32219 87 4643 74 11909 | 7086 498 9B | 2176
S AU | 4236 52 | 26180 36 12066 | 1,238 | 580 | 1167 | 332
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g At 396200 | 148 346948 278 | 10163 | 5B 9804 | 151 | 19283
45 A | 192365 | 434 | 29550 4 4454 | 8840 | 39637 | 86883 | 2623H
a9 A | 141,086 | 89 66570 | 1280 25243 2 34777 | 348 | 10643
M=ot | 87677 | 211 57718 | 320 319 5 269%7 | 328 | 2020

G2 2018 Bt 71F Y

Kz: si4=5(2020e), pp. 333-334.
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o9 < T4
22 EMA AYE)  BES) O DM pe
Al 250 4 90 113 43 62.4
24 9 0 3 4 2 66.7
2t 5 0 0 4 1 100.0
QI 14 1 8 5 0 35.7
47| 5 1 2 2 0 40.0
=Y 22 0 8 12 2 63.6
HE 9 0 4 5 0 55.6
= 62 1 23 26 12 61.3
4 31 1 14 15 1 51.6
4H 41 0 6 19 16 85.4
48 41 0 15 17 9 63.4
p[ES 11 0 7 4 0 36.4
AtE: oAt SH|0|X|(HAY: 2022.8.22.)
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25,003m? 21,226m? :
B

2009 %
B

Total : 58,47 7m?

15,619m?.
26,066m? 16,792m? . C

Total : 50,960m?

15,144m?* -,
19,966m? 15,849m? | C
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R OFEIA 2| HTMIE)(2022), p. 44.
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FUE AT w1t APGHIAEE-L F A 300m(100mx37]),

300m, %1 100,000m’ 5ol AR =3, 2013 1249 AMY
o] Zgx=lo] 20199 4€°] EF= At nAEA T2 A Bt F
SHE AT EY, APHIAIEE £3(20199) A sfRIE2 20161
17.1m, 20179(35.9m), 2018H(37.5m)7H]| RIS E F7HEAIoU
20199 o]F 35.9mol|A] 28.3m= 74T E3 20204 7144 sfivl
Z|o] 19m, 02H #|Fo] 37.5m= YEl} HIE Zjol7} 2

rlI.
1
FE

B 3-19) 2T TAZ TR 9714 B SIS

el im
ol 01 02 B2
2016 11.56 22.8 17.1
2017 265 153 359
2018 348 503 375
2019 228 490 359
2020 19.0 375 283

K& o kpAE(2021a), pp. 4-25.

83) SiYAAH(2021a), pp. 4-23-31.
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80 4 2
€50
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Fa0
20
10
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2010 20114 20124 20134 20144 20154 20164 20174 20184 20194 20204

Rtz olid4Ats(2021a), pp. 4-24.

(F 3-20) ZAUE DY DYLXIT & -7|ME TR Hoixy

) S
o 01 02 H2

2016 8.0 345 213

2017 402 88.0 64.1

2018 35.0 92.0 63.5

2019 300 80.5 56.3

2020 26.5 67.0 168

A siY4ArR(2021a), pp. 4-27.
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Rtz olid4Ats(2021a), pp. 4-27.

AorgulARlo R suEe] Zeke Hi} Lehtolt g

olE3to] EA =L LFHIA AT

fu rlo
e
i
1)
H
o)
N
T
f
gl
]jO
)
o9
i
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84) ai¥4tE(2021a), pp. 4-34-42.
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K= o AtE(2021a), pp. 4-35.
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2016 80.5 55.0 62.5 34.0 58.0
2017 85.0 60.0 51.0 35.0 57.8
2018 114.0 96.0 62.0 61.0 83.3
2019 130.0 101.0 70.0 64.0 91.3
2020 138.0 65.0 51.0 104.0 89.5
X2 HUYAAE(20213), pp. 4-38.
(O3 3-18) Zek 1Mz SEX|F A 7|48 B HHHA
160 - T |
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120 M
100 i
ﬁEF 80 g‘ W
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K& ol kAE(2021a), pp. 4-38.
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g E \\ ol
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A= MU HEX[R(ZAY: 2022.9.8)
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At=Z: OJEfE 2(2018), p. 1.
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£ U 2 E2= 29 Zempty oyster shell) o872 24 Al 7}
Az 722 7 Sl 3, B2 F9 1l 2 2%t 283} 4ol o
FEe St = SiRbAY ot Aol BoksomM =z Afe]9] 3
AdH Ao Qs &EE AaAl7le 7IHoln ol S Hl
272 D<0] AAs) & JHdolE 6kl 9 dadke 7' Vs
I A w43 w2 Aelo] 32k A F3F A0l mE B v S
762 7RIt 2=y ST 712 BlwE] ef=o] ot Wiwtolut wh mf
3 ALdFelA Z8AGe e 5 3le AT AS AdH-

(23 3-29) WS AA017| 2ol 2 YEHE EX(E 25

™ ¢ y W N & L 4
XAtz: The Nature Conservacy EEX}E( AL 2022.6.2.)
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S, T2 W(mesh) A Sof 8 2L A9 Y1 HHAS wt
EE ofe] PO MANYoRN F3 U Sl poRR 8
o) A PAIsks Z]doltt oleie 71Me ¥ FHS de A
79 743k skt sigo] o8] SAslo] Yol A /)5S 5 Fake
= oha 2 U4 vhEL ko] AL BEsh tha 2 Fo] B8
Sl 7]3olct o5 ofA] A1H9] 131491 9jgl A4 At sl 24442
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150



CIotRsh CHS AEfet J2ioimar 1= oz 24 03

AR, Bl 29ZhE 7|29 E23FE dFolx EH FHAA A2
= 39 7H(recruitmen) S FEFOEN AlF SfF Qo] E74 <
g A7 WHolt) olZfgt QlFolx FHjl & d=d(Oyster
reef= 9 AE EE0|1 A& P S E AR 4] 2430
Zhe oz dHe] 715 9Fs Jddith

(O3 3-31) MR S flofl A0l FE= 232|E HEQ| ASHE

Creating a new home for the Olympia oyster
100 reef balls were lowered into the shallow waters off Point Pinole Regional Park, creating a
man-made oyster reef. Here’s how it will work.

© Reef balls are created @ The hard textured surfaces € The artificial reef also creates
with a mix of concrete, are ideal for Olympia oyster an environment attractive to
silt and shells. larvae to latch onto. other marine animals and

Source: Reef Ball Foundation, Inc. BAY AREA NEWS GROUP

(@) 20| 81 SIS SXAZ(@)22M THZ AL0|Q] XY S7H@)S ST 2&
Xt&: East Bay Times EEAIZ(ZAQ: 2022.8.2.)
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Xfﬁ: Tallahassee Democrat 2=t (ZAHY: 2022 8.8)

@ 39 HM3KEco engineered shoreline) 7|'H

dS A
ME ol Xﬂz g
A, Z 73)°1 AXshz Aol AU

239 A9 o|TEAL HXT F A PP AR 571 242 51%,
416% 27Kt Ao Sejgor] Bue Zasle Ho| s EAet 7
o Q8| LEE oF 2 %4% A0 UehTh90) olejdt £33 1f
g thE U dot PRZdE $83 48 7MY fow woEd

96) Bradford et al.(2020), pp. 4-5.
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Q77 AAH N Qolq AFEE Tfel| 2] R Bawe} of
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2ol AAF k. <A 2 A mwsly] 93 thaet 1
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23] 22|28 2R Gl AE 1 F4Ro] A5l 2e hat
Zgs0les 13t ARl A AAPE AMelE ARt fom, tkes
2Jxjo]2o] Thsslths olde ShIsilnt

Ao A nAEA Tafsto] wejel Egelol sl £
FejE0] BARR AgsAY Aolkme] F7 ALAEAA = ol st

(23 3-35) 7t2|H| 27 ZES HOlZ SEMZ HES AR

2ERae 2yt x5 oY

A= OfOKRX[(2016), p. 2.

L

97) OFOFRX[(2016), p. 1-153.
98) $-40|Lt SAOIM HZIEH £0| Bl 232|E 1X2
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L 2NAAE Y82 = AF A A 28 A (Shell Remedy)S
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2 A4g0] 27]

L )LLET S

AtE: ETX|QH|E ¥H0|X|(HMY: 2022.5.5.)
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Fig. 9. The overall CVI ranking distribution (a: Lopez et al., 2016; b: Thieler
and Hammar-Klose, 2000; ¢: Shaw et al., 1998; d: Gornitz, 1991).

A= Koroglu et al.(2019), p. 9.
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XtZ: Conger & Chang(2019), p. 59.
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Xt=: Arkema et al.(2013), p. 34.
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HEHE 16 92 442 1,893 | 13,275 15,718 550
HEEE 13 29 100 299 1,325 1,766 142
P [ 5 32 76 140 1,301 1,554 113
SHEE 13 36 208 648 3,273 | 4,178 257
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115) Currin, Newell, & Paerl(1995), p. 99; Wainright et al.(2000), p. 77.
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Smith(2015)= 197558 20149714 AHQ] A48 £ o fof &
sA(fiddler crab)e] WAl 4= W3slof] 3t 6749 A2 A3 23 1
ATHgdo] Egstrtar E1el | Qlrh110) Ejuete] 3 e A7t %19
v} gl vHE, BF917150] A2l EUARIZIA] AljtER= dA
Al2Hlof] gt AFEZE Hashy, A Al 4] Al wRt we
Al ZAE EUE HYUARlo] &g os A9 4 =R A 7|Hks

nFsks o] a5ttt

o

2) ot JEQIma) Alxf I AKX JHE

(1) Srrl=(saltmarsh vegetation) 2! dli=(seagrass) AIXH 7|&7HeY

S-EjvEl Qo] Ao, 714424, Wi Jpded & et o
AAE 9 2E AT 5 A 7Ie7do] asit. A EclH &
F7F EHEE iobrtolA] dio] 23 Ee] B Weal A= 4
Eoltt. sz si57t A BGolA ARk BIREES Y= 48)
2 A5t49] FEE £7]9 IR HYAE EHHE oA A &

guiEt A-gofitillA HA & & Sl 984T § =1 Wt £71=
olgf HAkAs] g2 = AHJst A& vHtbA(Phragmites australis)
o} v = ojdsao] EE =o] 1~3m7HA| At XAt FAHE
7], ) & A5} BAFHED)0] == w2t ©dAETE SHIANT g
sttt 1 9 eyt EF JA4ERE FWZ(Suaeda japonica), 7=

116) Smith(2015), p. 616.
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AsAo](Atriplex gmelinii), Z827(Limonium tetragonum), ZAE
(Phacelurus lalifolius), AYAFZ(Carex scabrifolia), 782+ (Zoysia

sinica) 5°] 3Jth.
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BRAHE 24 Aol 94X BUNS B9 420 G4

ywoie dQrt St vt sz EUAR]Y] A ARl A
(Zosteraceae)©| o]-&=|1 Y=d g

o
SOl gk 2AF 9 3 o]4] 7|e7ido] dQsitt

HICHZTH
(Phragmites australis)
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FYA=Y AL AFEL

P

!

(Suaeda japonica)

TH=RS 0|

L AOO

(Atriplex gmelinii)

w2

(Limonium tetragonum)

N
(Phacelurus lalifolius)

Nz =T SR YAO|E(ZAMY: 2022.5.6.) X HESL5H0IZHE HHO|R|(ZAY: 2022.5.6.)
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e JE0Ix2t O
° B4 UAE PG ITQIZ HIE 3 01F Bt
2 o CIOFEI0f CHH|ot 22 #te| 23
. ° X7 [8tolH: O, HIE X ZMX Tot
o ot HAXHE et M KIE
o ioF 712E| Sl
210] o C1OF 2I2A0f| CHet KA 7 [EholH
°© * 29103} ohY X|H
oy o JEQIZ HE MH|A )
o CHOF IOl CHEE KtA7 B 1Y)
e EX|OIEX|Z=
bt | e ORI K| BA|
° ofl=HH A5 RO
o OICH AQH JZIQIT2t0)| CHEE ST 3 ALY Al
A - Assessing Seagrass Vulnerability along Florida’s Gulf Coast

- Assessing and Managing Prop Scar Damage to Seagrass in Texas
- Determining the Source of Dune Erosion in South Carolina

Xt&: NOAA, Digital Coast SH0|X|[(ZAML: 2022.9.6.)

u]=r NOAAOA= 22kl E31&21 Digital CoastE OH ojot 189]

Tatof et ot 7 A=, =7, e, AR 52 Assa Ak
dg 9, 1A= ofshet Vs, A 1 L.AEH AA B
Ao W, A sl HEek] At AA7Re, A9t IdRI=
w38 7hol=2tel, A YT BAET 5= ATIAL A EF U
o A= 2ol2 FHuE Eol s HAISAL e EJF 2 Fojrt
FASHL Qs A9t Tl B A, AR, AYGFT o Al 5=
SHM AlEskaL ek
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29 ek 75} TR IWO FoFAlE S R&D AFY 52 E3) nleist
ark Qo A<t J-=eE} 240 Hagt 4, 4=, 5 = o
7igstal vt Digital Coastel 22 EHES B9l Algots A% 7o
ot @A SuEtolls AT sk AQh B EE AHYU A
o|EQl ¢gtzdo] itk A¢RLZ F
AF A3t ZRIHE AFote A 1Y

_(

(E 5-19) NOAA Digital Coast 21T 2} X|&= 24 710|E M L&

=2 MZ HE A MZ HE

: :
T enteoGatol oot s ™[l it
']I:I_Uﬂ Tor s gt s g Nt ovd LS kel 2871' pintr. I m?u%%%., rad oo
S e mwswwmw o | BRI, | e
=B« ”7"”?“ =R G [ O
1L —_41L 3) Locate heaithy wetlands within storm surge zones.

) Locate hesthy wetands near developed areas

A ST

nformaton above, your G goalwaudbe:

that canprovide flood protecton from hurricae storm surges. colaborating withexperts,stakehaldes, ad the rojctteam.

Step 4: Gather Data ie velloads ]

Data avalabilty oftendictates much of your GIS . oll skt ol reshuater wedloucls
= i

5 = sttt o ousther edlosd

ol Feawes okt freshiader wedosds

(" cudomee ) (Worksheets € Resouces) (e Studes

Step 3: Assign Spatial Criteria

Criteia define the characteristics you need to map. Green
infrastructure princples greatly ifluence your riteria.

SCEH|. | messmim e oann
— .

abjective: Size, roximity, and Comnectiviy.

Aswithany G project, denfying relevant, et dota
e

Aoty | e

ot il rpresnt th spatal features you eed t map

oo e cordrtios ke e gttt oy
o e, Tocte wet
7t ’

{1t o wett el et wil ke e s e
o e o fod ot

J|1E | L e e
= : Azl s 5
M = becares i sze |
=0 — C0 e oy s S o o S o s
ot [ooma | Ol e L e e

e

(_cude ) (Worhees s Resouees) [ Goosiodies ] Voriheets & esowees) (Coe g

Step 6: Designate Scoring System
Becauseyou cam rslsicaly consenve eventhing scoring
allows you to rank the festuresand prioiz those that best fit
‘your suite of objectives.

Step 5: Outline Analyses

» Lisote uetoadds
olt  freshioter vedosds

Including a summary of analyses in your work plan
provides a snapshot of the more detailed methods
needed to produce outputs for each mapping

objective. 6 ':f 71 Look at these two abjectives to see how scoring systems work.
5[:|-71| ot ey e terason | 4 ols Satnent Bt elbod Joutiat bty et are yicaly rge, rirgmered bt s,
=l b o gty 1 ot ol ks el S0 = Therfore, the rger the wetiand festure, the higher the scor
=PS| [ — ousther Etk Hobito Prinity Ploer] od e et
(et welns i 0t o s vt .
F0

i
xract wetind o cover dases Dt re | 1Ryt xtrac s

Detss

3.1 hectres: 20 ot

At=: NOAA, Digital Coast EH|O|X|(ZA4Y: 2022.9.13.)

251



o] iQt 1%
ot 57t

3

117k
oH 0]: °

1

o

T

o
hs
o

a3l

= A

]

=

RS

I

='I_
47t Qleh E
&7

i’
=

Yo}

H314-7]

7=

o

=

]_

2 AHIA 7
Eé]

o

{2
e

Ea

gt &
3k Al
o g

| I
|_
o

L

R

3}

o

£ fs] 9

e 7=

“
o] I

A
o

o

MAAONS

) o
™oR

3foll =&

o)

£ =4, 20224

ske Aol o

5

I} o
Aoz AWM A 2

Gl
et

)

o =

ESG AFof|A olorx|e] AEfA|

A7}

A

.

A7t Q3L A EFTL

L

.

T O
[

Axo| ggmto g oauet ARk
s°] 24

F7Rt A

o

B2 A

]

R

|

A

o 24
b ik Hof

o

hng

kS
3137
O o
@
27 o,

it AR A 2
d=

-
.

118) SliQIa-AHR BEXHR(2022.11.28 ) (EMY: 2022.12.1)

BRI o]

714,
K
A=
252

5



e

B271R ARl 457, EA 5 245k 8ol ZFslo] 9

o g
H o
o
g oo 0

eI F>l

ol
BB
o )
19
RO
L 5
oft &
ﬂl9 noll
o
ke
fife
4y
%0,
o
i)
=)
L
i
Y
¢
S,
¢
l..

ﬂol' r
>
L,
N
I ol

@
>
rga
ikl
2
ogt
re
o
L
r
ro
E
L]
N
ox
|H
I
L
i
.
=

A47goll A BATE At T-Imato] thgh Q1A RAR A= ARt TSI
Iato]] gk Uut ARIQ] Ql4o] =7] ¢k Ao ' Uyt SRS
AlQlsta= At THJIzEK1.637), H5A(1.83%), si5H(1.577), i
Z27(1.697), 2%¢=(1.607) 50| 24 nvto g AAE7}F FA Yepyitt,

SHAIRE A9t T=RIZE F AR =T 7Y w2 Sl TRt Tl
o gt F2r=olAE AAAIS) Aol 7 A deRdt. B2 Alol
A AL F e 71 WS 018713 FHi(3.81%)= AAA S
AF(4.217), A= AAA AE(3.937) oz F23PaL A4Sk A
o= UERTE E9F SANS] AR oY axprt ZEol]lmet]l 1
ARG § F o= gk vFo] 75.8%2 UERHT.

)
ol
pzl.
&
N
)
o3
Hir
X,
o
>,
i,
RIou
x0,
tlo
il
l’E [
)

253



ARt T-ZE] tiet AlRl9] Q14jE A5k HsiMe At 1Y
TS Aok b ARE AF HolArle 2ROHE 29T % 7k A
o vl= & =eollAe sdAReE 22 At Tkl EE EYske

]

qlo] 2 Fofstal Ut} ul= NOAA7} S%otal 7 St ot
L WIME(Sea Grant) AFLo| % Alqlo] HoJsh= ojor TJalQlmal =g
o] xgE o] Qirt. A& 5 FHIZAM(New Hampshire) tfsto] &

Fol= NIHE Z2TIFHoA= ARlo] Fofsh= fRtAN: B 5
AUtk

23]

FS

(J.E' 5-4) 0= F3HTMF M I2HE(Sea Grant)@’%"‘ |._I 201 SHOIAE 24 At

o T

PN o

Xfi DI% T 1EH°*MIJEH52111IOIXI(7* :2022.9.6.)

Seluebe dlok Iglneto] WS Avlo] AAls] gist g ow
“I TS 2 o) ARy et Jdelne) 2 nen
BE AL Wt ok SLtoIAE Ho

—.~

N
9‘15
rr
=,
&
=

254



E AjQlo] 24183 9long o) A3 Fgsjo} et HIHE Ale)

e Az tjste] e ST glo] HAETHY] Folzt golsict
L= Zlolt}. Alulzgoly Qigk Tgielmet 4o AJulo] ofstElehe st

A Bgdo] T AEA|Al0] Qe HETLY] B8} Ago] Wasch

- ARNFOIE AAY FAL BT 430d 22

QA9 TQlxe} 2ol AR Holg SEs] I ABAIS 24
g Wash gk Qe TRelme} 2L QubHel AluliEe] 5o wls
71449 AW S AEHo] a7H dg Bu, daAt A7E 2Y
e AL 2A7|S Fi BF WS AR o] 42 Bk 3L A
o] Wastch, FUOIAE Alglo] Hofsle] Wuie 2AT A7 ek,
2 s rolon 4T A BUA AEReIAE Moizalo] 24
A3|E AAeks o Folsha ik, HPAE B AL &R A
52 gl AZo] FhT 4 Uk /NS vhAT wast Uek

(323 5-5) =W ATE A(ZE S VOIS SHYES TS 2| SHAY)

255



AL 10| 7]%0] WasHAL
o] W=xolt}, Ewa el 2

a:L

B, e TRRIme} SASSIE S Bk T ek A
£} ofo} 22 Qg Tlele S Wey B Aggeld ot 1wl
el 28 ST YA AN S BRY Lask ek ey
e A90] A ks Bl 2AE olstu e BEolie
A8 sted, A9 Taene 2AAYE B8 e A0E B

djmt

[¢)

256



1Y 2% ¥ 72

o 7 Idoleliet F4o) Seutet AkAs) The WAla AAe)
w9} SIS AMsl] giet Heto s qioh TRiglal 7EL AN
ofm] Fejo) A Talojqlmlo] ot /& AekAe) theutAlel A
=237] 98 Aedrlukee] SRt ¢l *

Seol EUet ke $57)50] Qs Qe Tedlnet B
Qloms o]sz—a 22 I B sl el i

3 9 BAROIAE Sl AEASl HES Ajshe 17
oIz} F49] B A BAHE AT BT

4] AR Ee)H A FAHT el ete] F
31 kel 8 A3-AEd s A9 24e Base ot &
A BAe B2 Seet Aok Dol 7EE 9% AAEE AN
AT} 1 AR Tololmete] BAIS Restu Skt deke

257



48 S ol AR LAY B80] YA AT, OIS
SJef Seutelol 8T 4 Ut Qg

T
SHe AAX A FRA A G

At

rl:l
1o
o,
>
=
rx
ofrl
o
e
Fo
ol
flo
)
>
ofr
iel)

S BAfstel elvtete] BT 4 9 2 .
oAl Qo Tioleke] e thg Evlo] Tt ATE HikoE 44]
SHOHA(MR) S 2 JHL M%%’MW sl 225k ek

SelURloA L BT B9 5 2

sfel cAotAjste] chg e Atgte FAlska 9]

Amete) Bz S RS AU theelg ol epi: el

o
o do
o
i
)
2
2,
H1
I
)
)

adﬁﬁ

Selelold QIoh TS ey SejAE Aot Telnels
43 BT Yt vIF St go] Ak IRz Ak S 7]
ol B Tt 2449 97 BT, EG Aok Jwlolmet 382
Qe J1aw ALE "ast gk Ao ek

:L

Sefutet Qo TRolzete] A3 ThS kS BAe] 918 Aot 1
Qlie} Afs) 25 AAY A4-2 AL Selttol A Aok Talelx
2hg 7E517] Sside WA Seltket dll] Rashs Tgiolnet A

258



06

A 53

(@)
o

Aog A},

| o

a

Z

SRR

=

SH

ALRAY

eho] s of

X]/\L_

i

O] I
=
=

o
7L A0 A= A9

8

A

1 9% 24 A

—

o

A
o &

2 A

=
o

|

| A|HE ALt -
s
)

7
i=l|

A3h

o

1

Qe 7]

°
o

i
i

NN 78

ARSI

o
=

]

I
0

on

H

o A

ol

—
==

=

5°l
259

A==

AAl

2

A

3] &

=
=

2449)

A
2 A

]

u
24

A124e]

hng

o

[e)
o
=

1

kAt 2elitgo]
o

[¢]

AAY

= A
At 19

=

of| A
A 4719

3]

-
O

il

Zole}7] mr}

H|71EA
HAE A&
Els

E|Qie}. ot TRiQlaet i Al o
A%t (E 6-1)3} 2o

=i} gk ek o

1

=

lze}

o

=]

o} T3t
2k
2

&

o]

Iz

=

|

o

siet. A4oIA 7

At 1
A 5ol ®

5

9
2} %)

i

=
i
ol

|

o

=
=

L
At 1™

=

Al, At Z1dlze} Ajsy
o

npx|eto g ek 17
Fach
A
4ax

o



oot J2I0lm 3} —— Chas
X (=)

= = e e AESPNINVS
HEy | FoH 1= KU
Lo o °BI0IH2E &2 J3ojoIat 2 #e 257,
8 TT e oot DRIoIme) XY §EB7H HE R M
o Lo | °OI9rJ2IoImat RAo| AXR| Ht SRA|,
” 7T 29 AN S 88, HEY At Ee L=
o o OioFIZi0ImalFopy 74 R M 2
il BT e Ed nxs 82 Y g5z E T
o Lo | °CIotIEioImat pale) AXR| Hs D7
i 7T AT QK| Y gIoF JI0Imat Hr S 0|

INE=RPA N RS

A, ¢lok 1igluet Sit) RS 9I9k AL Ao] Wasich A
AR AV H kel A, ALk AAVIE A%, A%t
JQze FPAA vkl 59 AT Ajdlel Wasth e B2 Age
28317 e A8 BUAR], ARAR BUAR] Tl A7) elot

¢

™A=t e y-go] EgbEofok ety ES <ot J-iQdmeE B
HeiAE SFEETH 5 AA7IEC ABAIS He-= Eedet 7|5 Hs}
23 A W8-S 2t B art Qltk. HEo] raAQt s ol whE &)
P ERAI T5fr ol W HE-ARE B WE 7 285t
AF IRIEE} BEAHS sk YR AT 5 Stk

260



06

| ot

nyJ

a

2|
=

HoA &2
| ma

=
T'__

X|HoZ X|H
Felo1zet

HE

o]

a

=l

| X|x
REXGE
oHr2| O] ¢

|2
0|

-

A

(0]

P

[

o
* K|IXHHE AF

X

B
NES)
2|

[y

.
nl

=)

A= MK A

1= ook Jglelne) o] Be

As] SIshA

__OL
JJJ

<}
_%_a

(0]
o

T

A, SelkelolA

o=
261

o
=

Jefoll 2

ol A

o] Wasi

o 9% AAY av AT,

O

I

RLs

7 5ol Basih, o

1=

olza}
2] = A
7P

f

it

=
=
1=

o

g Aok aelm
A 5 qlor 13

=

3

R84

’

°

7

]

=
7167,

o
o

o



= kS

° HMAIZ(saltmarsh vegetation) & 5= (seagrass) AX 7|&70e
SOHOIMe MR I TltE 232|E &8 4

1B e Sy BMSS R MAKY Y

- 71227 BEE MSME 0|88t 232 E ME3t 7=

- AN EY 24|

-

R M A

A% 5% B} ek Aok T T50] FAQl WA,
SEERS

262



06

| R Tt

nyJ

a

2|
=

ST

AP
2023 2024 2025 2026 2027

=
L

|

R
K-

=
=

1. et JelZat WX =

I+

1o

Al
T T

t
t

=
RIAHA

s YHE 2 M=H 2/ 0t

SHAE
T T

0|

2. ot azioIne) - 2HS At Al /i

ERIES

Eail
md

i

-

Al
T

ol

W -HIE

2-2) A X

I+

1o

SN E EATIE WY

=g G0 J2IQImat TR
3-1) IOt TIRIQIZEL RAF- Tt

__OL

KIMST

Eff RA}

<0

E.

il

JI@QIde}

f

od
&l

KIMST

KIMST

e

A 71E

- NS S

KIMST

%Ys U B AHIA 75

4-1) XY 9 Yt

g

Al
T

h

-
KR

B0
OH
Tl

H

Al
T

ol

at
4-2)

=
o H=™ 274 Ot

2 A 7

>4
=

Al
T T

t
t

KIAHA

!

[=I=1
.D|_||7_|-TT'__7|§|

ST =|
onTT+

X2 MR 5

263



H2E x4 ®MAH

S uetol A ArAA s |51 Aot 783 EeRA A9t TS
TR F5517] SlsiAe 2A A= AHet At-7]s7ido] Fasi
Al el A9t Tzl tisf Aofstar, AAAAfsH o
J-RlmEtE &gstal, Jluel BAT g5 st WA ZAE vl
She ZACo= fAQbdey ), 'of=rHy,, Y, TSI HA, 5ol
tidolct. HEo] At T1del
Zasit, A+ 7lefd2 At

ﬂH

AN A= AAAISH Ol thsoks "] shu= ddllrzts &8
17| siAe faEE L2 ol B asiet. TlqkdayH ol /Ijt 111
lzete] Aef, dft Jdflzet AR A8 Sl #et Aol F7Eofok

[e)
24T AL B Wik o] EFElolof Fieh.
A



06

| !

nyJ

a

2|
=

27} Sl

g

FHe A

==

2}
Q37ke

‘é__]-_

3oz 245 7ol o

L wfsilet hotg

EERES

27} Sl

e
__OE

%O

1 o

A

_‘H_

mr

L=t

3t

e

S8 EAE)

9]

= BUAR 9 HoAg AF V& NEAEE 3

3

3

27h Ik o2 S 8 B9 Folo)A

Aol 715

]

o
-

Gl
=

7

A=

_([)4

g
A4 849 Y=

Rl At

o)

A A A A E| 20

579

6
s}

S FE

]

Aoltt.

YA 2

9

£
9

S
3

<

ks

A25% Al

o
'8
'BA

%O

A5}

Ao oz

5

oo} Hido] Ha

o
=

(0]
o

X
[
e
;o_l

A 7]

S

265



(H 6-5) 12t Q1= 2t M= FH|ot

Bg | zg B E
49J2. "0t J2I0ITaY 2+ I0LN|
o= 3 245, EtAS4 50 7150] 9l
o Xl J0h20 X9 Bt EE 0[5
= BHGH| UsH = EAF R
U2 2y
@ HYAMEHTS S2H0|D A
AXIR! GIORIHIAIRIS 2lolO]
100} QIOMEHIZIZASIOl o o o
of “eloryH|7|=zer ofet ot S lale anls
MAE | Che sz @ ORI ES 4T O
- h2 &8st C =10 oI~ = Ol0
oot SIOPAM RIS OlolxH|g e | = OIARE, EEX| S GO
Ml AmsEsEmOEA - EX 2 IRU i ae ST
e Melog ED i Byyy = I EeoliiE
Azo| Il Eut st 5 Moz © T TEIRATE BAXH A,
aa W2 FYeomRiyosle) o| S UM S TAME S
e 2 74740t B UARYRO| ez TAE
S 7{%0f 3L, N
@ SYArETS cormHlE T T
A2 222 Tl XIF
20| 012 BHSI0| TA51010F BIC,
otor _ _
il HIB2 (RGOS TR O o
el U TS RjOiBOL] Hup]
Ol BT} GIOHEI0| 7] 57 S2
SI5101 FB0Z0 T2 SYCIOHI2]
Hol3/o| 4012 AR Kifaforde
20| S Koot et RIS HES
aa 4 o,
@A - EXA EE A - 24 - 7
Mooz SYS Higel BRi=EE 12
xoy | 0101 H31E0 M2 Koot
spotmey  IHOI3l] HOIE Fix 2 o
AR oty Retapotof chst 2l ES
SEN a4 ol
@ SHYAAHLET, Al - EXN E

@ AT, A - XA E
SAY 34 PR X
OIRIRISHE PGP Yot
OFgHlAleio] Ao Xiota
S2URI2 HAIZ 4 UL,

2rh
rorQ 2 A

5Ol X}
HAIYHIAY S YO ACK
X

[

ioh 25 S Ateoliorel 7|s=

=
= . XISIAHL 2/5H= AIES Al
@RosioERsaN 2 xeser 5L OUHTSEOISARE S
=21Aelo] Al grofo gast T8 AT ]
Ate tsggoR ity A5 T FS HE e 2t

266



113
o

p
13

S 32 2
@ YA MEH-Z

S EENE I e e,
THSHE: OIEatE Bl TRt Rel
Bot2  XielaforesTeio2

® HYAMEYS  cloltET
oIS Xigolaie 0j2) 23 Al
SR YA - 24 A
o ojig £1, 2 SYHY|
O 27} BOJ3H 5 SO
214jl3lo| AjoIS ARICY,

® A1 SH2E| HUSTIR|Of T2 1
OISOt PRISE 4, IoteHE
7o X B2, 1 9o Te
B A2 ChS 2RO Haic,

H12E(RE - AR 59 71%)

ZoaniRHS KBxe H10X

of M2} M - AFRS|7HE BHALL |

2. AR Eo| T 2912 & njo]

I} EO| s A910= T}

oAl MM EZZEoR

St RIS 71E RHOISH B4

H12E HE - AR 2 @2IxF 2t Bich

Mg . Qo8 1 it §o| Ee A0l

AFZ5{7} B1GIA= OfL SICt it Tk 2t

Sof 9| of BiLjo] SHBHs ZLol=
JjE) I8k OfLIaiTt,

1, ZOAH MR . AIR 2+

T T - OO

H foi o

2. =7t NYARI AP = L=
Aol oY S HsgEe=
Hol= SAMAS #lot0 HE -
t&ateis E*
s L 5 AHELr0R M Tlory £
5. nsmeroje o) afere > NI SIS O EC S
= OIS =X|Z o|= (] Aol s © Aa= S
=9 tietds STo| #lottd = x|z =
= GBIl =o| 0I5 N EiA MBIAS STI5H| o0
X2z A 6—' g%tgi gl HFALO] =0| OIS 3||A
JHHEO| 2o0|M & AHEH X 7HEA|-R:I 6—' o?:;k—E ‘?’-"T‘__%
(Xé|9|> AEE-' Ealﬂ OOEH-(ZI- OEH—\ JHHEO| 22X SEHQ AHEHA
J=2 =al JHHZ=0| AlE = AEo—|§ |—| S H I' H
|OE [ HAEG—lo HE 9_| 71=2 =Haj 7HHE=o A"EE;
= . EI|}\|7|5 742 D}-gl_t_l_ IOE — H AEO" o H 9—|
ToeETriE AE EeT = - 3T IE As Fettt.

267



WE | =y s !
O HLSARIBS TS 2t 59|
HI252 " of siLt0l| 5101 SHUMEN
G o sjozpt S2 S¥6| BAE 6. SHUMES| BABLR IS
Y ES | U= TUSHYEETY g QKB 7|Swst
MEfHY 7ol 22 XF - Eelg 4 QU0 HSS 2[ot0] 20| LQSH K|
XH- 6. HYMERH S| EAESR TSSO
ma))  SXEALBZIEY| 250 2 H
0] LS X|Y
Az N EE oiE A2 % MAF A
= o IRQlZer WA AH g AR
AMAE HA7IE A AMAE FFoll SMANE, FFA], A,
=H & A% IdJnSE ke Ut Uk Tk SN, ASAl,
SfzA], IRl 5 A AJERI TEolQlzetel ge] WA AAA FEol
ng AS3to 7 ERSk= Aol A A o= wetErh dY ASAA
AA7IE & "AMNE - 2S5 AAVIE o8 HAsL AMAFIAt
AQE THRIEEE Aotohe Wijke AES & Qv ESE At ™Iz
T SR vho] Fasith Aok aFlzel YRR A%, ot ¥
Qlzet f5 A7, At Tlmet AAA erd/d B7h A olsiARt
o] 55 B2 A At T=RlEe} e niAd et 9l
(H 6-6) HOHAIM RO JHH(2H
81%1 7|-|I-|
O QA4
O ¢om|M =2 - YR, SO, WSH, SH|, ALA|, 0|2t
- GIOIAY T2 A, 2 =2 oforzae M BRI USRS
Xz YIS 2ot MR, olols Wiy, &~ ARl off=E =T Za
of, 5, X, ALK, O[O, A&l-l | O HIRIHEZZHEHOr 201
Z 2T 0 J2|0 MAFLE QISHAF - Ul GO, &K, SEX S
Hl Qftil S0| RAECt

O ol0|Ez2|E 4
- Z120[Q1 X2kt IOt T 2I9Ida)

1

245t
=2d

INE=RPAIN RS

268



2. ey ot JQImar fx A-J|=E

SRRl It DTS #5317 Hdhrte Al ARt A 2AH
AT--7le/ifdo] sttt AR AT E WA @A vt A
Jhme} et AJEjo] Bt Ut AP Wasith A4 5 EF
ARt ZQlzeto] dieh ARl A Ao AR AFY SHAAM
AV Jleuw 24, Ad 52 A AV AnE AT vt
ATt At ZdRlzEo] gk AR It adlEE} 55 Hkt A 2

ojzt AlFsHA FA1E ofoF gt

%
o2
Lo f
)
-
Ke)
=
Y
N
N
olr
e}
e}
<t
)
i
o
£
%
o]
o
S
o
o %
i)
g
ﬁ o|rl

2

D)

~

51‘0

50

fiv)

0,

re,

4

H

_?_l‘,

re,

2

[

r

)

lf_g

4, o
(Moo ok é

ehtelolA gagow A%
22 gl %J AV Sick el SRl AE
A7) 1 AR FEolee 7)50] ong ARE
o Tigt TeH ATE AAlSA 1 ATE 27 A% 1

8 o A WA Ak che] 4PN 24 Sl

Y,
b
4 o
oR,
()
>§j
rlo
o 0
jﬂ
l:l 9
re
o
[
r
Lo il

LL
L Mo
e
T2
N

ro

@ F
re |H

[ C A )

olt

QA9 JRAQIIE} T5L 9 74T olAE Skt olde] gt
B G20l 16E AL 2 e

269



&
W

o1t J2I01ma}
S M) ZAL

27
olore
fol 1>

i
0
o

INERPSINESIY

270

M= LHE
oY S e, 24 F7|, A- F7| S5 11t

ZAOIAL ARE], 015 & A2 2 12)
AZY, 34 Bt 7|2 7| S HE, F71H

[y

- e = L) LI, BBAIS
285101 P 57

I
oz

RERIo] L7490 Chat 3
Cloy BOE T 5%

|
il
|_
M
=
o
>
>
0=
M0
=
=
4>
g
o
0Q
0z

2l =ZHO| TE 771= HIA

PelLfch AR XAHA, 7IYEA, = Y
Ol S 12, A=t ol MA7Is

ol SEMYS] B AHOeE 2 I H4lg it
7t U= o =F ZALH 0|47 | 4

d= TH2|E Q2Y SO 20, YLK SOl 2
Eol7| fIet 7 Is7HY

JtefH|Z2) AEE NEMZ 0183 232|E &
8tz

AR} £ F471%

ESI
c| EE7|
o
([
o
o
([
([
o
([



o
k]
Fil
rok

2 23

KDI Z-535FAEANE](2016), 2016¥1 % Sl H|EFG/d A H LA TG A AR
T AFA.
KDI 35 FA2|AlE - 38 4 A8}2](2012), AR/ AR 17 CVM 24
A% 74 A
KDI gF=7RdrA-(2004), 3R] 7HA] 57 A+

A A(2017), S2ueke] SlQhARE A&t S 913 9t NIE Issue Brief
17-03, 6=, pp. 1-6.

T HNTZARA(2021), AHHSHFH (D) B
F5A2012), 9 AHSHAF AT FH[FAE 712 & E‘Aléjjﬁl%@l HI1A,
(2018), 2ERRT APFHIAY 712 D AAEA G HarA,
AR -5(2020), A3 71988 23T #(2021-2025).
=HTHATH2021), ARt FEBE-EA] EF7HE AN AR
H1174(2022), Gray Q12et XA A 1A, AR AL
AlEtisha AR ETH2021), EF7RE 716t 715 #8289 siotxAd71e7 e A
A 719+, pp.1-220.
HFHH YHAFRE(2019a), Hithz-BI AR A= A AL
_ (2019b), HIThe-ARE -3 AR RAL
A AT AFANE (2022), 737331 HiA A 7Hol =Rl AG AT A, of

271



FTARR
o]&FH T 01 H(2020), A A AR 13t B35 E A3 HiAAA
AA, S=rALPYAREFS] A], Vol. 7, No. 4.
o[Ej 3 £1(2018), E*H}Oli EAEE ARSI SiRERIA] A7 Het,
71&¢ 93] F-5otatha] YRA R
Z359- 21(2000), SHAZRLAFA O] wh2 SHQERA] J3F A7Hd<t
LA, pp. 1-245.
@HIMAY0IH(2014), JNF2 T AlF-AA AHH, EAST WA,
Z43] 9)(2012), B1F2 B= AT SHIANE A B2 ATt 3, A EE] A,
A1948 A=, pp. 17-27.
LA FRTE(2008), FHAH S BAIT ARG HIARY HAEA JHERS B
LA,
HFAH(2015), B9 BQE ZASHE7g AMHIARY AAIEA &<
_ (2016a), AFGH] A1 -
__ (2016b), ALMAIE A7 oA,
_ (2020a), =7} SHSFAYENA] FAEAL RATA R,
_ (2020b), A3A} AE7GH] 7] A 2.
_ (20200), A3A}F AL H 7| EAE -9 HILA.
_ (2020d), A3A} AMGH|72AY A FE ARG RAL
_
_
_
(

rOlA
i
ol

S5t

—

A7, B AR

ol

2020e), Al4x} A7 A,

2021a), 2021 AMPFH] A HE Ale] 89 HIlA,

2021b), 20221 %= APFHAFY AFHTH.

2021c), A52t ¥ SEAE(2021-2030).

S FeHE 3 H2022.9.20.), HFE ST A7 FH(HFRAR).

27 52019), A2AL 71543 S 712 A1,

R FAAEHA(2017), = SHMAN: T A RAL E A AR vl A
KOEM(2018), EF7HL 15HA] A AFEE(WRALR).

(3%}

72



Arkema. K. K. et al.(2013), Coastal habitats shield people and property from sea-lev
el rise and storms, Nature Clim Change, 3, pp. 913-918.

Arrow, K. et al.(1993), Report of the NOAA panel on contingent valuation. Federal
register, 58(10), pp. 4601-4614.

Benedict, Mark A. & McMahon, Edward T.(2002), Green Infrastructure: Smart Conse
rvation for the 21st Century, renewable Resources Journal, Autumn 2002,
pp. 12-17.

Bradford, T. E. et al. (2020), Provision of refugia and seeding with native bivalves
can enhance biodiversity on vertical seawalls. Marine Pollution Bulletin, 16
0, 111578, pp.1-9.

Bradley, K. & Houser, C.(2009), Relative velocity of seagrass blades: Implications
for wave attenuation in low-energy environments. Journal of Geophysical
Research: Earth Surface, 114(F1), pp. 1-13.

Brand, E., Ramaekers, G., & Lodder, Q.(2022), Dutch experience with sand nourish
ments for dynamic coastline conservation-An operational overview, Ocean
& Coastal Management, 217(106008), pp. 1-17.

Bridges, T. S. et al.(2015), Use of Natural and Nature-Based Features (NNBF) for Coa
stal Resilience, Vicksburg, MS: U.S. Army Engineer Research and Developm
ent Center, ERDC SR-15-1.

Chévez, V. et al.(2021), Coastal green infrastructure to mitigate coastal squeeze,
J Infrastruct Preserv Resil 2, 7, https://doi.org/10.1186/s43065-021-00026-1

Choi, S. M. et al.(2021), Disturbance of sedimentary processes in tidal salt marshes
invaded by exotic vegetation, Science of The Total Environment, 799, 14930
3, pp. 1-11.

Hilke, C. et al.(2020), Softening Our Shorelines: Policy and Practice for Living Shorel
ines Along the Gulf and Atlantic Coasts, Washington, DC: National Wildlife
Federation.

Chung, C.(2006), Forty years of ecological engineering with Spartina plantations

273



in China, Ecological Engineering, 27(1), pp. 49-57.

Coastal Conservancy(2012), The San Francisco Bay Living Shorelines: Nearshore
Linkages Project, pp. 1-12.

Cohen-Shacham, E. et al. Bds.(2016), Nature-based Solutions to address global soci
etal challenges. Gland, Switzerland: IUCN. xiii + 97pp.

Conger. T. & Chang. S. E.(2019), Developing indicators to identify coastal green
infrastructure potential: the case of the Salish Sea region, Ocean & Coastal
Management, 175, pp. 53-69.

Cooper, N. J.(2005), Wave dissipation across intertidal surfaces in the Wash tidal
inlet, eastern England, Journal of Coastal Research, 21(1), pp. 28-40.

Currin, C. A., Delano, P. C., & Valdes-Weaver, L. M.(2008), Utilization of a citizen
monitoring protocol to assess the structure and function of natural and stabi

lized fringing salt marshes in North Carolina, Wetlands Ecology and Manage
ment, 16(2), pp. 97-118.

Currin, C. A., Newell, S. Y., & Paerl, H. W.(1995), The role of standing dead Spartina
alterniflora and benthic microalgae in salt marsh food webs: considerations

based on multiple stable isotope analysis, Marine Ecology Progress Series,
121, pp. 99-116.

Dixon, A. M., Leggett, D. J., & Weight, R. C.(1998), Habitat creation opportunities
for landward coastal re-alignment: Essex case studies, Water and Environme
nt Journal, 12(2), pp. 107-112.

BC(2013), Green Infrastructure — Enhancing Furope’s Natural Capital(2013/2663
(RSP)).

Elias, E. P. & van der Spek, A. J.(2017), Dynamic preservation of Texel Inlet, the Neth
erlands: understanding the interaction of an ebb-tidal delta with its adjacen
t coast, Netherlands Journal of Geosciences, 96(4), pp. 293-317.

Elias, E. P. et al.(2012), Morphodynamic development and sediment budget of the
Dutch Wadden Sea over the last century, Netherlands Journal of Geoscienc

es, 91(3), pp. 293-310.

Gittman et al. 2014), “Marshes with and without sills protect estuarine shorelines

274



from erosion better than bulkheads during a Category 1 hurricane, Ocean
& Coastal Management, 102, pp. 94-102.

Gornitz, V.(1990), Vulnerability of the Bast Coast, USA to future sea level rise, Journa
| of Coastal research, pp. 201-237.

Green-Gray Community of Practice(2020), Practical Guide to Implementing Green
-Gray Infrastructure.

Hapburn Dune Living Shoreline Project report(2019), pp.1-180.

Hartig, EK et al.(2002), Anthropogenic and climate-change impacts on salt marshes
of Jamaica Bay, New York City, Wetlands, 22(1), pp. 71-89.

IUCN(2020), Guidance for using the [UCN Global Standard for Nature-based Soluti
ons, A user-friendly framework for the verification, design and scaling up
of Nature-based Solutions, First edition, Gland, Switzerland: JTUCN.

Jadhav, R. S. & Chen, Q.(2013), Probability distribution of wave heights attenuated by
salt marsh vegetation during tropical cyclone, Coastal Engineering, 82, pp. 47-55.

Jeong, D. et al.(2021), Planning a Green Infrastructure Network to Integrate Potenti
al Evacuation Routes and the Urban Green Space in a Coastal City: The Case
Study of Haeundae District, Busan, South Korea, Sci Total Environ, 2021 Mar
20;761:143179. doi: 10.1016/j.scitotenv.2020.143179, Epub 2020 Oct 28.
PMID: 33160658.

Keryn B. Gedan et al.(2010), The Present and Future Role of Coastal Wetland Vegetat
ion in Protecting Shorelines: Answering Recent Challenges to the Paradig
m’, Climatic Change 106 (1), pp.7-29.

Knutson, P. L. et al.(1982), Wave damping inspartina alterniflora marshes, Wetland
s, 2(1), pp. 87-104.

Koroglu, A. et al.(2019), Comparison of coastal vulnerability index applications for
Barcelona Province, Ocean & coastal management, 178, https://doi.org/1
0.1016/j.0cecoaman.2019.05.001.

Kroeger, T.(2012), Dollars and Sense: Economic benefits and impacts from two oyst
er reef restoration projects in the Northern Gulf of Mexico, The Nature Cons
ervancy, 101, pp. 1-110.

275



Liquete. C. et al.(2013), Assessment of coastal protection as an ecosystem service
in Europe, Ecological Indicators, 30, pp. 205-217.

Mazda, Y. et al.(2006), Wave reduction in a mangrove forest dominated by Sonnerati
a sp, Wetlands Ecology and Management, 14(4), pp. 365-378.

Mcleod, E. et al.(2011), A blueprint for blue carbon: toward an improved understand
ing of the role of vegetated coastal habitats in sequestering CO2, Frontiers
in Bcology and the Environment, 9(10), pp. 552-560.

Moller et al.(2014), Wave attenuation over coastal salt marshes under storm surge
conditions, Nature Geosicence, 7, pp. 727-731.

Moller, 1. & Spencer, T.(2002), Wave dissipation over macro-tidal saltmarshes: Effec
ts of marsh edge typology and vegetation change, Journal of coastal researc

h, 36(100306), pp. 506-521.

Moller, L et al.(1999), Wave transformation over salt marshes: a field and numerical
modelling study from North Norfolk, England, Estuarine, Coastal and Shelf
Science, 49(3), pp. 411-426.

Moller, 1.(2006), Quantifying saltmarsh vegetation and its effect on wave height dissi
pation: Results from a UK East coast saltmarsh, Estuarine, Coastal and Shelf

Science, 69(3-4), pp. 337-351.
Mork, M.(1996), The effect of kelp in wave damping, Sarsia, 80(4), pp. 323-327.

Narayan et al.(2016), The effectiveness, costs and coastal protection benefits of nat
ural and nature-based defences, PloS one, 11(5), e0154735, pp. 1-17.

New Jersey Resilient Coastlines Initiative (2016), A community resource guide for
planning living shorelines projects.

Paul, M., & Amos, C. L.(2011), Spatial and seasonal variation in wave attenuation over
Zostera noltii, Journal of Geophysical Research: Oceans, 116(C8), pp. 1-16.

Quartel, S. et al.(2007), Wave attenuation in coastal mangroves in the Red River Delt
a, Vietnam, Journal of Asian Earth Sciences, 29(4), pp. 576-584.

Redelstein et al.(2018), Water sources of plant uptake along a salt marsh flooding
gradient, Oecologia, 188, pp. 607-622.

Reguero et al.(2018), Comparing the cost effectiveness of nature-based and coastal

276



adaptation: A case study from the Gulf Coast of the United States, PloS one,
13.4 0192132, pp. 1-24.

Ruckelshaus. M. H. et al.(2016), Evaluating the Benefits of Green Infrastructure for
Coastal Areas: Location, Location, Location, Coastal Management, 44(5),

pp. 504-516.

Seo, JY., Choi, SM., & Ha, HK.(2021), Assessment of potential impact of invasive
vegetation on cohesive sediment erodibility in intertidal flats, Science of

The Total Environment, 766(144493), pp. 1-10.

Shepard, C. et al.(2012), Assessing future risk: quantifying the effects of sea level
rise on storm surge risk for the southern shores of Long Island, New York, N

atural hazards, 60(2), pp. 727-745.

Smith, S M.(2015), Does loss of salt marsh vegetation caused by a native grapsid crab
improve habitat suitability for the Atlantic mud fiddler (Uca pugnax)?, Jour
nal of Crustacean Biology, 35(5), pp. 616-621.

The Coastal Green Infrastructure and Ecosystem Services(CGIES) Task Force(2015),

Ecosystem-Service Assessment: Research Needs for Coastal Green Infrastru
cture, NATIONAL SCIENCE AND TECHNOLOGY COUNCIL.

Toft, J. D. et al.(2017), Living Shorelines: The Science and Management of Nature-B
ased Coastal Protection, CRC Press, pp. 1-821.

UNEP(2014), Green Infrastructure Guide for Water Management: Ecosystem-based
management approaches for water-related infrastructure projects.

Vo-Luong, P. & Massel, S.(2008), Energy dissipation in non-uniform mangrove fore
sts of arbitrary depth, Journal of Marine Systems, 74(1-2), pp. 603-622.

Wainright, SC. et al.(2000), Relative importance of benthic microalgae, phytoplank
ton and the detritus of smooth cordgrass Spartina alterniflora and the comm
on reed Phragmites australis to brackish-marsh food webs, Marine Ecology
Progress Series, 200, pp. 77-91.

Wayne, C.J.(1976), The effect of sea and marsh grass on wave energy, Coastal Resear
ch Notes, 14, pp. 6-8.

Yang et al.(2008), Spatial and temporal variation in sediment grain size in coastal

277



wetlands, Yangtze Delta: on the role of physical and biotic controls, Estuar
Coast Shelf Sci, 77, pp. 657-671.

Ysebaert, T. et al.(2011), Wave attenuation by two contrasting ecosystem engineeri
ng salt marsh macrophytes in the intertidal pioneer zone, Wetlands, 31(6),
pp. 1043-1054.

OFR-X|(IIAE)(2016), & % T HREAZ /gL L THW=2>» 2 ) — F oFERL
B9 2 09E, HARH=E, FAAEHAE, pp. 1-153.

OIE{l Xt

American Flood Coalition, Adapting to flooding and sea level rise through wetland
conservation, https://floodcoalition.org/2022/02/adapting-to-flooding-
and-sea-level-rise-through-wetland-conservation/(AA¥: 2022.6.15.)

Coastal Conservancy, San Francisco Bay Living Shorelines Project, https://scc.ca.g
ov/climate-change/climate-ready-program/san-francisco-bay-living-s
horelines-project/(FA1: 2022.9.20.)

Fenwick =] Z], Hepburn Family Preserve Living Shoreline Project - October 23
Update, https://www.boroughoffenwick.com/home/news/hepburn-fami
ly-preserve-living-shoreline-project-october-23-update(F A4 &: 2022.9.
20.)

Reef Innovation, Oyster Reefs, https://reefinnovations.com/services/ecosystem-r
estoration/oyster-reefs(24Y: 2022.6.2.)

SAGE ¥ 114, Natural and Structural Measures for Shoreline Stabilization, http://sa
gecoast.org/docs/SAGE,_LivingShorelineBrochure Print.pdf(F2A8<: 202
2.8.8.)

SIMS, New Living Seawall Installation at Balmain, http://www.sims.org.au/news/1
15/new-living-seawall-in-balmain(HAY: 2022.6.2.)

The World Bank, Nature-Based Solutions for Disaster Risk Management, https://do
cuments.worldbank.org/en/publication/documents-reports/documentd

278



etail/253401551126252092/booklet(4 Y: 2022.6.5.)

Wid Fact, Tape seagrass, http://www.wildsingapore.com/wildfacts/plants/seagra
ss/enhalus.htm (A2 Y: 2022.5.20.)

SZtolE g o)A, FHHFRAR SFAALE, https://www.data.go.kr/d
ata/15083948/fileData.do(7dMY: 2022.12.6.)

+= W, FFAH, https://www.google.com/maps/hl=ko(AAY: 2022.12.28.)

=7 EA A, https:/ /www.index.go.kr/unify/idx-info.do?idxCd=4229(FA8L: 2
022.9.19.)

715 73A) &2 1, SKo| o] HEY W12 B4 BAAMA https://thecce.kr/14
40(7AAY: 2022.9.20.)

YU 7sto ZAE, GAYAE, https://www.busan.go.kr/wetland/ndeplant02(H
A 2022.5.6.)

dZtglo] 444 3lQHA, Living shorelines are the natural and effective way to prote
ct Delaware's shorelines, https://www.delawarelivingshorelines.org/(3A
2:2022.5.7.)

o= FHATA ofst A 1HE | https://seagrant.unh.edu/projects/healthy-coastal
-ecosystems/coastal-habitat-restoration(FA4<: 2022.9.6.)

o= ZZ 2t} 444 SlQHAL, Types of living shorelines, https://floridalivingshorel
ines.com/types-of-living-shorelines/(FAA Y: 2022.4.5.)

u]=+ 34 7] 4 (NOAA), Digital Coast, https://coast.noaa.gov/digitalcoast/topics
/green-infrastructure. html#The%20Basics(7AA4 L: 2022.9.6.)
, https://coast.noaa.gov/digitalcoast/topics/green-infrastruc(HAL: 202
2.7.5.)
, Digital Coast, https://coast.noaa.gov/greeninfrastructureguide(FAQ: 2

022.9.13))

, Fisheries, https://www.fisheries.noaa.gov/insight/understanding-living-
shorelines(A48 <Y 2022.4.5.)

n]==EEE S]]l MY EE AR Y o], https://www.army.mil /article/14368

4/engineering_the_recovery_from_hurricane_sandy(ZA*4<¥: 2022.4.6.)

279



u|=2E4 H 54 Benefits of Green Infrastructure, https://www.epa.gov/green-inf
rastructure/benefits-green-infrastructure(A24Y4: 2022.4.6.)

LATRSA], FEAHE], https://schay.suncheon.go.kr/wetland/(FAAQ: 2022.5.6.)

71712 M, AR, https://map.kakao.com/(FHAY: 2022.12.28.)

EFX| QH| A FA] 3]} o} FE3 A T, https://www.toko-geo.co.jp/constructi
on/norimen_01(AAL: 2022.5.5.)

SAE oA, 7 733 Had 7R, https://www.index.go.kr/
unify/idx-info.do?idxCd=4229(3MQ: 2022.9.19.)

, A=t AMEA ()] Y+ A, hitps://kosis.kr/statHtm
|/statHtml.do?orgld=146&tblld=DT_MLTM_1369( a4 Y: 2022.12.6.)

S5 A&, 27 g AR Hiel  Algte] AES o] 83t A E EF | E QIR
O] Az 4 2/, https://patents.google.com/patent/KR101490878B1
/ko(HAL: 2022.9.17.)

SFTARR, 202095 AR 4] AefRAL A3t -Z7H, https://www.mof.go.kr/articl
e/view.do?articleKey=38786&boardKey=2&currentPageNo=1(HAY: 20
22.8.22.)

S| Feg Y EA = Yeo]R], 70, https://www.meis.go.kr/map/oemsBaseMap.d
o(AMY: 2022.12.6.)

A, AR s, H2=2F 0 & th-3-3foF, http://www.hdhy.co.kr/news/ar
ticleView. html?idxno=14288(4 4 : 2022.6.10.)

HE Xz

East Bay Times 2 =AF=(2016.7.19.), Artificial oyster reefs planted in San Francisc
o Bay to bring back the native shellfish, https://www.eastbaytimes.com/2013/
11/15/artificial-oyster-reefs-planted-in-san-francisco-bay-to-bring
-back-the-native-shellfish/(FA*8Y: 2022.8.2.)

ESRI 2 =A}2(2014 summer), GIS Helps Integrate Coastal Hazard Risk and Sea Lev

280



el Rise, https://www.esri.com/about/newsroom/arcnews/gis-helps-integra
te-coastal-hazard-risk-and-sea-level-rise/(AAY: 2022.7.1.)

KBS HEA}&(2021.10.4), |2 7t tAE S HiTkE 02 ‘LAZFA 7= hit
ps://www.korea.kr/news/policyNewsView.do?newsId=148905918(4
2:2022.7.1.)

KiN B E242(2020.9.18.), ZAo1E7 AMPYHIAY X94= AHI= A7, hitp:/
[www.k-trendynews.com/news/articleView. html?idxno=53929(224<: 2
022.5.1.)

Tallahassee Democrat B %= A}(2019.10.7.), Oyster reef dome creates opportuniti
es for cleaner water, https://www.tallahassee.com/story/life/causes/2019

/10/07/oyster-reef-dome-creates-opportunities-cleaner-water/38654
42002/(4 Y 2022.8.8.)

The Nature Conservacy X2 =AF=(2018.12.12.), Oyster Reef Restoration, https://ww
w.nature.org/en-us/newsroom/oyster-reef-restoration/(FAAY: 2022.6.2.)

U.C. Santa Cruz 2 5=A+=(2017.8.31.), Coastal wetlands dramatically reduce proper
ty losses during hurricanes, https://news.ucsc.edu/2017/08/coastal-wetland
s.html(AAY: 2022.5.5.)

WGCU BX=AH=(2017.3.17.), Artificial Mangroves Could Bring Back Vanishing Habi
tats In Florida, https://news.wgcu.org/environment/2017-03-17/artificial-
mangroves-could-bring-back-vanishing-habitats-in-florida(dAg: 2
022.7.1.)

oA BHEAREQ2014. 7. 3), ‘AESHH SiQt MAGA AR HEHoR
EHRHEAY: 2022. 7. 5)

YR BER7(2017.5.12.), AFSH vt < 7HE7] - A9, hitp:/ /www.kyeo
ngin.com/main/view.php?key=20170511010003769( A2 Q: 2022.3.4.)

SYTETE BEAE(2021.6.17.), EAQISHQEANE 20|THo]l - 98l Yol
Z E2Y https://www.korea.kr/news/policyNewsView.do?newsld=148888
823(AMY: 2022.5.10.)

oPd B AR (2022.3.6.), NFEEAY 5 AE0RE A= Hittol| 24
7)€ FUTHHMY: 2022.8.24.)

281



Aty HExER(2019.8.20.), HIAE T sjAt=Hodo] AIAETA
E(Elastocoast®) &34 &g, https://www.kidd.co.kr/news/210677(FA
2:2022.9.8.)

A, Ao Aol B A H T WARE ohA] AREA, https://www.yna.
co.kr/view/AKR20150512136600062(4~ Y  2022.7.5.)

SHFTARTE B AF=(2020.2.13.), S QA AR o), SRS 9o & 2|7
(HAMY: 2022.9.7.)

(2020.9.18.), =] A<t o|EA| HFA AU, https://www.korea.kr/news/
pressReleaseView.do?newsld=156473660(41Y: 2022.9.10.)

(2021.3.18), =421 2] 9] sj2{ck]o] vHATHAAY: 2022.2.20)
(2021.6.21.), S} alQkAl Aol dubnt E7R(AAY: 2022.6.9.)

(2021.7.19.), 7371 %= s ofgke] A9, SRR SR F 0o 2 XA (HAY: 2022.
9.7.)

(2022.3.30), HF25HS PRI =L A, A A8 BA] 24 :4(H
Al 2022.9.8.)
(2022.11.28)), AE 9] k4332 L83 EF7RE Sff S (A L

2022.12.1)
Ao|RH2021.4.6.), ArA s, HEEA 02 tf-3-5foF, http://www.hdhy.co.
kr/news/articleView.html?idxno=14288(A~Y: 2022.6.10.)

B =
8 9 1 A X457 RsT Teler Helol T wEQ02L. 11,30 EPEA,

HE A4185229).
G o] el 9 o o] W3 WE(2022. 1. 4., LEAA, HE A18694%).
APGAFAH(2021.4.13., HE A180223%).
AR (2021.11.30., BFEAE, HE A118522%).
A= ATY4121(2021.2.17., LEAY, G4 A460%)

o



QIoryH] A HE ARSTE] U g3hE 7} A|85%)3(2022.5.30.,

2-853).
AR (2021.6.15., SEE, HE A18263%)
FAEAH2021.1.5., IR, HE A|1784435)
FAZ B #(2022.6.10., EEA, HE A|189105)
AAR SR (2021.6.15., HE #118284%).

HobFAE 2/d213(2011.4.12., AFIHAI).

N

o

[e)

0

(o]

o8 E A2l HA 2 e o 3 HE(2020.12.8., QENA, HE A1762135).

283






it
I

. SHQFi SRALHO| ChHet =Bl SfAZA}

oTAIT: S RIAIRO CHEE =72 O AZAL

OHIBHILIF?

=

= HE2 oh=olitUHLE0M faioh] Q= ¢oF JRI0inat 1= B 22y
Sio| o= SRS SEAIZON TRt ot s OELIAL gH. 2 &
Of Ol &AL 28 50l U= A2 OHE=Z, ot ojtis HSotl HolA &s
off A ELILE 2eF Ofotit =R o= F=0| UHE KAfobk| DAL E2ZAR
OA E=ol FHAL.

Ho

s

= ZAIN Zloirdl ot U2 SAY MBZet MO 2Holtd H|Z0| EA
o BHE|H, & 4t =HO| SAX EAS PRHIMIE AEE AU,

HAI=ZUL,

20224 083
T e v
4 (031-888-5515)

~L>1

Sy e

re
al
4
0%
I'_Q

285



X 2 HETAE AS0] Uz 7H2 B 20M| 01 65M Olofe] Mg = MItHRS]
HPAILS 22 oL 00f SHEEIX| ot 22 dE= HAloHK| DHIAL.

- SEM 2= SE UE2 HiEz 2YE 0N, SEAR 930] SH UE0IH

2ot eH HR0X= 22 2l Sie AYS 2ANA AR

- BEIAPEARE MRS HEA 7|l FHAL.

- BE 220 Ol SE AR, 28 7SH 32

Ciat Of=| TIHEXA S0 FA= OREAIR.

0

Mx
Ho

=

EH0| SIZEX[Z, Ol=fet MEAfIO

[

(w] X| gL M2 2. St 3. b+ 4.1 5 &FF
6. 7. =t 8. &7l 9. Z¥ 10. 5
n. &4 12. ©= 13. ©d 14. 3=
15. 49 16. MIZ

LI 21 EY 2. iy

(w] g ( M)

(m] MCiz= O 1. M= 2. MIcHE=2| BHPAY

286



Part A.

A1, HotHk= B4 Ol

o2
i

Ot J21(Green)@IZat

ARt 12|0|(Gray) @122}
(O], TR

SO

ELAYRL

(Carbon footprint)

= Y=
(Oyster reef)
HUAETAE

(Elastocoast)

20

SHOIALTL 7|SE ZQE AL

|
BEC}

13

18

Soj= X
otk

23

23

23

ZI‘I

2X

ZI‘I

2X

ZI‘I

2

oA

| CHoll 0Kt 2T AL

N

Q1 Ut

33

33

3H

3A

3A

3A

I

Jhu

Hyn e H
ATt LU
44 5%
4% 5%
4% 5%
44 5%
4% 5%
44 5%
43 5%
44 5%
4% 5%

X 428e SERNP [27Pic AlS M5 3, IR AXZ 0IS3i0] FHAIR.

287



A2. thg O 7K =2 SRS EZEoPL SR(ZYE 49, 7= S8&

STQILIH S0 MZISHe CH J4K| SIPARE 7154 BQT= 58 Hee 25

sl AL BIRILICE (15 042 EQ51K 4, 58 0 523
= =)
1 28 3§ 4y sy
MZ MAX| RIZ
1 28 3§ 4y sy
S48 0187 [3I2k
Al 2ia S 1 28 3§ 48 5y
TQIRISH O
1 28 3§ 48 sy
EHAE LR
1M 28 3§ 4y sy

oHRIAO| S/t UMK CHH| Of= FE 2ty 2ok

A3. A2 2 =01 CHdh
L7p 58 M2 SHoll FAZ| HEULCEL (18 g2Vt I1RNS, 08 St 2)
= k=il
18 23 3H 43 oS!
ME MAX] HE
(ES 28 3N 43 54
S22 0lg 7|32
13 23 35 43 oS!
ElAl/ Fa S XFCIXHaH o2
(S 28 3 43 58
EtaEL¢ Sy
15 2F 3H 43 oS!

288



4T
Ju

Part B. SH2ARL ZHX|Of] CHOH QIAIZEAL

X HEHE2 [2IPIE B] 2%st 2 Off XZS SHFHAIR.

== &1

FROME AR FA0| TR U= SHHS DOz Tl AFARS SR(ZY)

Sl FHNYIS ZHE ASRILICL 012 Oldh BAE BF Ciotx) 27} mia =)
JIE ] =2 Rk Q15 JiA 3t S0 7|THEILICH Ciat 0f2{5H AliO] ABKS 2f5H

M= o

= F2 HIB0| 205K 0IF Ffole] 7V Rl ME2=2 STolAt |ttt

= SMOIME SRR SEARRE Aldtol= 20 THo o] 7127t Lot = 7t
7<|01| Cioh LA UL iR SEAIRE PR A= ot 7117t SCfokict

, M2 fete 7t e B SOt OHE 18] FUHHe= BHoHE ASHE
EOH SELICE. ot 712 AS2 MSHE0] QW 3 AS2 2] SE(AH|, o=
H|, F7H| S)2 NEZOF Sik= AMS V2fohl & Cig ZE0l| LSoM| e
ZFA7| B,

B1. 7610l 7KL= SIOUIT Eelkglo] NBHS 9ioh % 54 St O 13 88
BHo) ASK| SI0fl F7IHOB KSR GNP} USLITR
® o —p [B22 TRINS)] @ 012 —p [B32 THIAIS]

B2. iole 717= SHRMAI SRARIO] RS ffol & 6 St o 12 AN
Y 28[S | ASM 0l F7HCZ XIZoHY STt UASLIIR

@ 0 —p [B5E 7HIAIQ] @ OfL|Q —p [BEZ 7HHAI?]

289



B3. ol 717= SR SRR ARlS 2ioH &l 6 St o 12 AN
2 1/2812 HO| ASM| 0| F7HOZ XIZoHM QAP USLIR

@ O —p [B5Z 7RAIR] @ Ot — [BAZ 7HYAIQ]

B4. JZ0HH, Ffol9 7it= H 1¥: X2 QAL SiELIR

O OtR, 232 X2g At AUt — [BEZ 7HIAIR]
@ Of, To] Xz At Tt —p [MECZ 7HAIQ]

BS. JIZICIZ, Folel 7177 BIOUIT SRARlo] AIS 9leH &% 5 S0t ojt 7t
HO2 K= 4 Ut 717 ASHO| AL AOMRILIR $S 5 Sot oi

( )&

290



4T
Ju

Part C. SEXt 54

C1. Hofe 190) aame o ¢
1. BHIE W2fT| 02

2

35

61 Ol

- (C1 82 2340 42 C1-12Z 0|5

BIESHLITIE?

N

C1-1. B2tz QHHEO PIXISH =X S-S0 L=t Z20] AR

oo

[
2. Ofe

C2. #ot=
(]
2. OfQ

C3. flol= &4 4
BAIE, ASAH H
1.
2.
3.

SeS

4I oM
12 1A

3
S
(=)

O>
d
ol

HZ

=

st
C4.
1y
2. O

= KIGRHGHENS, SiY S)2 215 ZHA- LA LSS

SIRY SHORICHICIIIR| =2 10 O|LW)of HZaka

k=
Hi

M(QEY, OlL{R], HAHHE, SzAH| HY7 IS
| 7[Ek2E SOl tHet Mg S)01l thall 01| <4

|_OO

ojo

WAL, 745t

40| %

=Vl
K2 SR

40|

QL TIF?

TRt

UsLIR

291



C5. B ZPAVIE 2 SHOIKISHICHIR St 105 0RO H35He 20| UBLINR
1
2. Ol

v

C6. ol oM 221 Y= 0EA =L
1. 0=
2. 712

C7. #ole] 7h32 & 2 FALR (2212 ZEGI oid 7t LHol 20| A1Qk=

JIES 7IECE TSI FHAIR.)

119

2. 2%

3. 3%

4. 4%

5. 5F Op

- (C7 85 2,345 82 C7-12 0|5

C7-1. Hote] 7F5ol T 124| D|2te] X7t UBLIIR
1.4

292



4T
Ju

6. At ZH

7. 9+ EY

C10. HolE= 718)2 AAS(MIF T2 FotiLmt
1. 3,0002+ O[ot

. 3,000 - 3,9992+A

. 4,000 - 4,9992+

. 5,000 - 59992+

. 6,000 - 6,9992t+A

. 7,000 - 7,9992+

. 8,000 - 8,9992tA

9,000 - 9,9992+A

. 10,000 - 19,9992+

10. 20,0002 Of&

© 0O N o O~ W N

293



ot J=leInat VY R VIS [2717LE Al

1. €QF J2I0102t JHE

oot :LélﬂEEKGreen Infrastructurey= “RIGIXHGH Mzint 22 ¢ote] EXIE ofZ
SHOZ XM = NG| O2AA/MRE S5 AIAE" Q. WHXNQI G2=
A A1 EE= MS X, HEM GiE2l E= f=241e £0] 918,
0l9} AfiEls JHHORYE SIOITOIRIIANGray Infrastructure)7t IO, WTHH,

o5 YA, 02t S0 US.

ol
ﬂF
r

I'

1A
rr
e

I
P

oAt &K =

2, e J=ioinet Vs

oot J20ImRI0| V}SS HEKOR E40l, VISR, LW, 2 23, O
X OB, M2 K] R U o421, FRI001 B2k 7140l OFY 50| IS,

294



mr
o+

g9

1o

o
K

o0

S & OtL=t

KIHHE A
=2 w0
= 1IIxT 0

ERLIEEERE
oloigel 1

&7 Y
A0

Ho

2 HMA

7128 =

=
[S)

FEAIY 2 OIMTA|

CH7 1= 7

—
=

Jelney:
o0 MAIX| ZH7H

=l

x

S Hi

2l

=0

d= MHXHES

A
=

it &

x

!
8l

ok

=1
—

2| =22|00[4 S+

o

)

Ay

o0

to1 HI2tS E0(12
=

)
|

E
'
i}

20 MA 23S Y
t E

Zt
5

7

=S
o8|
o

i=)
—
=
S

295



oA HHIAI Atefl_=XIoH [=7171= B]

ZRGHHS EfOtO] CHE G102 B2 BHYZ0| &= RYLICE I3t 20024 OfRlE
41213l Hrﬂg o3t =ar5% Zh 01 WARQ] 0| WHBIZELICL 2

[ |
557150] geop| & X0| 2 &

=

o

[0
W,I
|'0|I
Y
it

nx
ﬁ
|-O
%
>
-
10
=
OE

ER7IR Qleh HARY B2 R4 U HISEX| AM0| KSEO) 12, 2016:0) R
QLAH ZAO| THSEV| S HIRIERE EG DRt AR o AWS Mol
HHIIRIZ ZTGILC

ORiEH WHIR ZWGIOUITS AT 2D), WA TF TOIEO| 2016 O
30% B7KICH, BT T5%S7IIGCL Eot AR 20| IR B4 Ti52 S=Al
7 2o 43 Th SR B2 WIS HOISLIC

296




4T
Ju

=
78 o= ot 72 o7Ug
c HS 7 IRHE MY o UEIHEMS 0180t S| © TA| 2wt 20Tt
SA 2R MeEf 8. SO DoiMY B 24 et SiE
DJEJO-JEHEM L2« GISQtfrequency ratio= | © J2I01Tat BIXYE I £
X HEYA RS EAHON BN | . oa| 2l0iS of5t J210)
1 ° AR ER) - 452 ¢ Ip} HBIE JHet
o B B AR Y
e =X ; J2|o|mg} 7, A
S8 Fot} J20Ima} ’
o] EAE4 Xz Sio
8y 24
* MiS 7 |2HI MNSE | o EITAL o DAl S&8 AA SS9
Fot ot=ed J2IRITE o o)Ay 2 J=91=e} e FE
TEYOL oI . HE7 RIS « 7|85t M0 210
- ORRHAE) : R%E 9| 34| 7isi} ofet 3l
2 (2009) SAH| A
e =X 1 J|2He N o CA| 228 HA 49
S X2 £A| 281 ol met &3y Hiot o
- Sopo| 31225 2ol 2cy
=HIO
ofL 2f SO AA|

N : SAIS U ¢ GIO| ADtESH SZHHX| |« 70 THEO| HZAH0| =0t
S Pt 2 QIEAE | SIAE0| TAIS0| DIRX| | EeE S5 II6HA0| Z

X =N = 3 oA 24 ol /oA & Radt
* IFRHE) : 05 Q4& A2|(isolation) £
(2020) EOE JNUHA FH

800m 1 2tof| HEEHX

© TS ADIES & e
3 Al iz;u I SJH b7 9 QA7+ X 20 Ql=
XX F2II0t RIA| S= SRIGHH0] 5074 L

= OoL El"E,"

THeeim QA0 7 et
Bix Q40| 727} 71iEY
HAZ SATEH4S 2

M= =2E-2dA &« ZRTA * KIRHH| e A =l ol

BHAS 9ot BB« |angsat-g BN G | X 2A
g SEECIERIEAAS ugoigst e g - KEREAT MRS S5t
a7l Rlofis ok 2
* GTAHEE) - U 2 « EXI|EY 9517 2

(2019)

297



7E o7 o] F2 olig
- OIS X £
SRS 2 Sl 3

UeigyE gl JRiein

2} 2ot
* HE: J2IOIIBE 0] |« 2HEA} * J2lo1mat o) 3l
S AR HHSYLE o 20x|of Landsat-8F | A
O e(l) MO BAS 0|23 T8I+ 2N TRI0Im}
5 COTAM(ER)SSYY QDA HAFEN . sou D20t QuY
(2016) @ 24
© IRER : A| A7I3}
Ri0| J2i01met 9
T UEE |5 24
CHE:EASS DA |« 2HEA * LI THO= 2/
U2 St HHO B . g poiosyEeg s A BIREZR S
e HET 71O T2 =g o5t zanig7z | (LCPE4)
RIDSAEK A=l (Least-Cost Paths, o T2 QIDZAEHK 2M
© SIPRKEE) BB 9 LCP) 24 HZS 95t Hx| MY
6 (2020 © EAIZS I5H MUS it
o PSR CAISS U £{Ho| BRQE HELYT
A BPIRE I3 Hzig 7]gte| 72l QlmatAER
GHE LR =] SR ERN
2IOIIBIAE (K] K|
M5 2 X2 AE T
* HS 1 QIOBHA Zl0] |« 2HTA} * IO AEHZ| 9l 4
SHH HS =4 * ZZQIE BN H25t| - S22lo| AKY HoSN2
© GITAHEE)  NHQ 9 olotery Helo| po| 2| ofst =
7 (2007) * QIOHBI ZANI ol &
o QITER ARSI &
BHOj) iorEr =2io)
mHo| 2%
© HE : EfSO] SWR 01|« BHEA} © MBOL BHOIART BHat 5
SHOHIAIT RIZOA B4« SrmzA} * EfZ Z0A(2010) T
ot 3= SHIAE RIch 24 m3H
* AAHU) : 25l 2
8 (012  EIE Ui 012 Al 2
* I AR A Y 2UEY

SFAENS} EfE 12
A B 7

298



4T
Ju

7 o712 o1 ZQ LR
© RIS : CIOMYSH K2 o« 28 ZAL © RIS S8t ST
S2 OBHAIOIAITOEl « ot A ofot az| | O GIOFEA, RfsHRIZ &
ML S HALUS A Mo et past 2z BAOIS 385 0S
COIRHED) AN B A * SHRIARO| Rifoh Rfzt Ft
(2020) “ofeAT A A zey | 2
9 - BHANTE S A FLIZ 2N SH0ISA « O AN LRIt
AUsUHOI B IS UE 2R M S0l HFLIE 24
e * BHIQIAFR} Gioto] SItH

A 0I5 4BHIE 24

013 SHOIAT ZA0F 3

=

M 22RITE K/ o

b
°
N
0
0
Kl
>
H

L)
[
H
%

oz

—E—?_‘l oTTm=T CHTIT =
A S MR T« Mo| Hsmyt Al YE= g8
sR8D) . 7|53t A3 * J2I0Imat M 9 Hiz
- o [ o)
10 (021) © EXISE 7|8t £4/2
- oIP2X: g4 u00 S R
S YIS et I2Q * 21012 H/R|E /7Y
pass Prs By L= DN JRIR S0t
1 =1;¢] ==
el et © TRIOImR} TRl AEIs Hiot
“ K2 CAlBfRziolA  « 0j2 & - 20p JRI0ImR} 93

B2 9J5t TeH 12

MR 22401 Mo 22102t =2 R

QIO2} 23 A Endnote X7 0183t M| H &
- CIIAEE)  OfafRIe] | et 2 - CA 2ROIA B
111 (2018 SHAfeHE JzoIme 2
° OIP=X 2 Fy, 7t o

£ CTef 22101m
s R L
2 "ot
O OL-

Hi=: Defining Coastal | * 7§ A2t/ &2| HO|H Coastal Resilience:= af

Resilience o BEIXAF 3 JSI 2 W
o AARHAE): CHE3k= A2 EA| & R

Masselink & K AARIO| 28202
=2 4 Lazarus(2019) MR 752 RAIGHH
ar e A=A, Coastal Hed

Resilience0| Ci3! 7 ° IOt Bl WIS Aokl

oz Eal), 34 22 Coastal ResilienceE &

Ofl CHEt 22| HA| EoH0F &

299



300

oty
Y : Coastal green
infrastructure as a

e
* Cl index 7H(CGI
coastal protection

sea level rise index, CGl vulnerability
adaptation measure: | index)
assessing o TH|X EA

[T L |

environmental, local,
and institutional
contexts

AR EE)
Conger(2018)
=N SN, XY
X, HAA oi2i0)| A CGl
£ MM A

H27t MBI, Y&

S hi#|

* index 7HEH(SHO FofA
13)

- 25|18

HI=: Developing
indicators to identify
coastal green
infrastructure
potential: The

case of the Salish Sea
region

APAHAE): Conger
& Chang(2019)
AT GO FUMS
1245t coastal green
infrastructure

(CGl) index HIA|

H=2: Use of Natural | © 21EA]
and Nature—Based
Features (NNBF) for
Coastal Resilience
HARRHAE): The US
Army Engineer
Research and
Development
Center(2015)
A=A 1ot A A
AS QI3 XA | Bt
KOt HIA|

ZQ AL
GClo| Mg2 x|, 2t
TR W2H0f A OHR A0
5t 0[2(benefit)E 1M

2 A 0|2
=2 T MO

Cisst 2te Defof 1
0| HZH GOl A30f 5
o5t QA

CGl coastal protection
index2t CGl
vulnerability indexZ |
of

HOtet B @S Salish Sea
A0 M

ME2D 010 LS T
252t CGIZH IRt |
20| RE8E HAl

=)
Ho
:

7 oh

Ol oF
N
=2
>
Q
2
=

o 2
e m

IEE

L

z 0% Ho

o 2 ra

> X o T
e

0

>
=
ol
E=

0x rorx
>~
mo ~— mu

roh o ro
pal
18
=l
0

[T
>
>

o
IE

r% dor@ Ho |y

IRl LARIS{OA O
Ot J2I0Ime} Q3 443
PN

£



HI

(BT

* X5 Enhancing the
Ecological Value of
Sea Dikes

* APRKHEE): Scheres
& Schiittrumpf(2019)

° Gil=A: MEX JIXIE
UestHY xRS 2|
Holdl, ofid WOl of

Ao glojg =gt

=210

XIS Erosion of
Coastal Foredunes: A
Review on the Effect
of Dune Vegetation
HTLA(E): Bryant,
Bryant, &
Grzegorzewski(2017)
G FHURE A
AR FIAIS slo=

1o 5
Ao Fs =P

X|=: Evaluating the
Benefits of Green
Infrastructure for
Coastal Areas:
Location, Location,
Location

AFRHAT):
Ruckelshaus et
al.(2016)

A=A oot B
o] U2 HOIMA
AT HAE A
A 8t 49l D2l o1m
210j| CHEH AR 710|=

- 201

2t JIA|

HI=: Investing in
nature: Restoring
coastal habitat blue
infrastructure and
green job creation

- £ 2ES XZ3l0), T
DHO0| 22t B Bt
Index—based
approaches : InVEST
coastal vulnerability
modelE &8t coastal
vulnerability index A&
process—based
models approach:
INVEST Coastal
Protection model
=Yyl 28

* Economic impact
analysis:
IMPLAN(Impact
Analyses and Planning)

s
=20

4T
Ju

Higel erdgE efolH
M, HENS TIRIE e
St A O|= HHH H

HHIGEH &), My 2H
SO AH D2hA 22

A 7|3 oS MEok=
S(HEHO =5t §)7t &
THORRIZE, AR ME2 A=

oL LT

AR A0l 29 AI7S
AN, AT EiES
o[ oS TixjoL J102
2R{H QIOL, FAS 2
AAP7|= 0] Chephi=
Depes

AMT| SIS i 52
D5t 6RS0] 9lo
L, 8% 7 R
AR B4 2kt 7150
et 17 T2

Index—based approach
= SIS XIS AT
Jot= ol MY
modeling approach=
7SRt XIZ2)
Index—based approach
2t modeling approach
£ Ao, HGTE
TIHoHH G Al

A1 EHE0H1,40089

1
e

OfEt 273 A RARSH
AX|0|H, FEXOI A

Lo L -

301



iR

302

10

11

oy o
OAIE): Edwards * 5121 38 ERI9} 5i9]
tal.(2013) 3B0| £Xf3tHIgS B8

A=A NOAAL &l
Ot AR ZHIS E2 0
71595 #(2000))
SHN gUE LE

HI=: Key coastal .
landscape patterns

FE 7= FHKEXO]

for reducing flood o RIA X{OFM EX(7|Z X|
vulnerability A

HAAHAS): Kim et of & si=0f Ciof Creizy
al.(2021) SHEA AN

OIFSE OOt BT
40| &4 FHOMg0l 23

2 X=X 24

0 E EE(XEN, =
NES))
L X0 M=ol =2

Green Infrastructure
Spatial Planning (GISP)
model &

H=: A green
infrastructure spatial
planning model for
evaluating ecosystem
service tradeoffs and
synergies across
three coastal
megacities
HATAHEE):
Meerow(2019)
Git= A EA| JEoln
2fo| CH¥5t 0140] thgt
EY0|EQLQt ALY
2 H|wol= Y 7y

A= Sandbar * Pelnard-Considere 7|

Breakwater: An o E

Innovative * morpho-dynamic Finel
Nature-Based DE(SWAN I3

Port Solution * XBeach 2&!

HRXHAE): van der
Spek et al.(2020)
A=A A2 K|
Wls 742 st A

HIAL

72 ol
Otx, 49 52052
A5
IR AAX| £220| 58

X XIAH Xf= AL o
qon_l —h:l ol'E Tl_l.oEIIE
S|
= -

RIofR AAI0IA A2
EX|, 2248 72510 1
2I01m3} Rzt Fot
A AHLOI ALK
o, 201 AR 50| oK
Of (Ck2t QI3 Fi2 HIA

oL "1

* TS X7 | 2
2ot SOH= EHE

w2, LA, 22T Otget
Off 7t 2 ME5H0]
TAIZEH HA|

HE EABIL, OHet O
S PAHAlSI=LI0f [t
H=to] F2t

e
oA, ERI2S Xietum
K2 018 A, ZHIAR 2
A9} 52 55 A2t
&g

8700 7|57} 2 3
HASIE SA0] 2i55H
2I5HHIOIS XK{OR 7
efor &

= =



HI

12

13

14

i

* XI5 Planning a
Green Infrastructure
Network to Integrate
Potential Evacuation
Routes and the Urban
Green Space ina
Coastal City: The
Case Study of
Haeundae District,
Busan, South Korea
HALXKHET): Jeong et
al.(2021)

A=A IO AIOA
RIARHSH K22 st 1
oIt HESF A=

A2l
TH

HI=: Key coastal
landscape patterns
for reducing flood
vulnerability
HATPKHAT): Kim et
al.(2021)
RigesPSHESISESNES
2 o oA R A

M= The
Effectiveness, Costs
and Coastal
Protection Benefits
of Natural and
Nature—Based
Defences
HAXKAL): Narayan
et al.(2016)

A=A K7 |t 2k
Ol|A] Ot Z=HMET}
20| HIEZ 2=0|
==X =0l

ol

* GIS network analysis

* JRI9Im3} YEYTO| o
2 7152 B7tol| Lioh
Normalized Angular
Choice (NACH)

* BRSOl B2 Y
SIE st Fuzzy logic
overlay analysis

Assessment of flood
vulnerability

B EME)S Sof Y

J2H AEX], NS dlix

of Iy Ffgh 52 201

- 231 9172 £5) i
Z2MEC) F 30l

- 9I0| £ 7he 2SI, &

1T
5 =l

4T
Ju

zQ oy
* 721 E7H} AR
(RERRO! AHHol CHE[SH
0)22 S35t 12l ol
2t HIEYIT Al
- J2i01T3} HEYTE o
OHE A0 REIXHSH 42!
% ;|_+_§_|.%P A 0|2
TR RIS ATABO
G STEPE TR
Of| MERS L EST0| 5=
TIsE 28
24 e T2I01mato)
39.8%7t ILE=2 =

2 s BER

IR THEIS 425K

DRHEN 7 |Sret A4 3
opT} BB IS
© EAI %, X, %42 o0t
20| st TfE
ZBTEO] Chet 247}
£ JRi01mRl A9
ERN]
LIDE SRIZALIE)
P ERRECIESIIE

Z=O HIHO|
odno

S=

B0t AAIR If2s Xf2t &
AR S5 EA
ufe} Aolat

AB} A0 G =S
MAIRIO) BE AL T
AAIRIo| £, Aol
0] olsh 2

12 19} K|} Ol
20 Hial 2-56H BIZ &
2%

Xjo17 |8t 227t Gt

20| 201 pE 52X

°
1]

°
=

dm

OH

303



TE A= A FQ gL
* M= The role of o= &7 * HEHA 2L HERA| AH|A=
ecosystems in o TFE RO 0| K|S0 2t O[5,

il

2 HD

r

coastal protection:
Adapting to climate
change and coastal

A 22 S5 5714
Zl sy ol
= T- MO

* B0t XS /A 2l0] 9

45 | nBeards . 0f 0J2f3 FZe |0
° ATAHHASE): Spalding =0 ofX|L|0jE HamS
etal.2014) LA 4= U320 &
o OIL=X: G0t HS S st X|%o] 42)
Plot MEfA| gt 24 ° SRt AARIS RX[oh= A
2 LIS MENA MHIAS
NET 7=l
° MAE : Estimating  © QISUMAIEL T2 A | © et FAER 0[S}
the gaseous carbon | AI=E 0[E0t0{ 2009 |  Eia HISEQ! B AMO|
budget of adegraded | 2E{ 2019E7IX| &X| X| | MAlSh= SX|CH= O[5}
tidal wetland L EIN B SSEYUS e
o ATAHEST) : Cheng  © AR AFIE SEHHEIQIL | © 7HLO] AIRH=(7| TQ!
etal.(2021) O|MSIEIA QS2FTAF | 20090 SHE 0t &
16 | © G=A QA N X7} O|MtstEtA E42
So= 2o 52 (4 2245
Shanyutan &X[2] Ot 1364-4TC'8_—1)0|91_':J
slEks WEb|xt Bzl R
T2A -} 2019H0l= HiZ3
(1072.6tC-a-1)22 ™
2f5t 42 Sof ARk
HEO| ZQHEE AAL
* K| : Global carbon | © & M| 16471 Y& X| | » WI2H SX|0] EY LY
sequestrationintidal, 9| EtA XZF MEHO O | EtA 2U(2F0.055 g
saline wetland soils = Bt X7 T} cm-3)= ¢Iot AEX|2
* HAXKEE) : Chmura EQ(20.039 g cm-3)
et al.(2003) B &M 2 8HH ERL
17« oip=sy: ® A 54 AeES i
HER| EQFO| Eba 747 * 0|t X|CH(peatland)2t &
Ofl Ciet Zot 2| WIEEQ AEkl=H
9| HEY AFO| 25}
7tAS HHESHRIZH BN O
U2 HAS NEE
* A : Carbon ° 7|23t o=t S I | o S A SXI9| H0l=
18 = sequestration in QIO Q7 HE(HOE | M MAZCE THE K2
wetland dominated | 7HE0)0| GIOH Al £X|2| | BIRS XIX[SHK|PH B of

304



HI

19

20

21

i

coastal systems - a
global sink of rapidly
diminishing
magnitude
R(EE)
Hopkinson, Cai, &
Hu(2012)

Gi=A oI E
Qlofl 54| Zast ot
EtA ZA2[20] Thet Hot

IHXH - Carbon .
dioxide fluxes of
temperate urban
wetlands with
different restoration
history

HAPRHEE) © Schafer
et al.(2019)

OIRBX| : 20f EA| K|
A9l Ot S| S Hii
0] OfAtafEtA RS04 O]
A= G =M

A
Spatial-temporal
change of carbon
storage and sink of
wetlandecosystem in
arid regions, Ningxia
Plain

HTRKHEE) © Xiaoyan
et al.(2019)

A=A oL EX[ M
EZA| B2HE AJZH Ef
2 N H S0 oSt
=24

MY - Vulnerability |
of the East Coast, USA | »
tofuture sea level rise

e 2
01 AR 21057 O
5 A B2 HOfly

£712 43 Bl
2205t 21} 22x02 £

RIQIAER CIORSITHO| 0
ArBfERA W37 [i0f Chh
H|m

B M=ot OE U 8
HZ2HRS-MLRM)E 0
Sl &= A0
COF SIS Bt KT
It =X

SO 1o

CVI 74t

A0 FobM0l| Fokg =
X0 0|2 Altﬁ5|.0:1 pNe]
T o= 12 T

4T
Ju

72 ol
ELA O 9 22 B2
XA 71 58
Rlict K7| S9t 2, O
9 ojols} SO 5y
MEAS] B of
1~7% SOIS L 1= A
R 23, SR 7MY, 5
IR 5% U 0l 57}
£ Q1oh A &RJo| Eta
OOl 5K 2313 Ol
ELAHIE SIS st
2000 g

OfAtaiErs E4-pI02K
CIORSA|CHe] 222 7|
of7| 9ioh ZRAIRIE 51t
|2t 2 ist treiof Ry
Eth Zj2ig Heb} 23

27
« S7[0| 22| 2 =91 )

[ ]
ro
o
Il
0
>

oh 0
ro
>
Pal
d

B Rlet ErAE4RE 3

N

EtA 242(0] Ot 91719)

SIS Gor ST
=

* CVIVHE S A HE
* O|= S5 oHetof Chet A

OF ot I} AN

305



iR

306

22

23

24

Bl
HTERK(EE)
Gornitz(1990)
A=A ST AS
0ff (k= ¢10F ke HIt
X|2(Coastal
Vulnerability Index) 7Hgt

A - Habitat
Creation Opportunities
for Landward Coastal
Re-alignment: Essex
Case Studies
ATAHUAE) : Dixon et
al.(1998)

A=5  24 H ofot
OOl L2eA| CHH|
SAI2| Z210]| CHol HIE
Bo| 4

IH|H : Forty years of
ecological engineering
with Spartina
plantations in China
HFRHEAT) : Chung
(2006)

S=8 5= SEA
REo= QIS AHSH tHE
SoHEM 3T |E AN
CHH| MM @84 &M

Y : Comparing
the cost effectiveness
of nature—based and
coastal adaptation: A
case study from the
Gulf Coast of the
United States
HPRHEE) : Reguero
etal. (2018)

A=A 0= ZIol
QIO XAV [EisH o=
AQIRHSH CHSAI A2lE
A& HIRmO| 2

oOL"1%L

ox 4>
b

[

il
re

HUME HUx &
re
rtot

o
N

[0

ol

-

=

Ralpu iy
10

S

o

[©)

=

NIL
[&Jolnl'
pﬁ
20

72 ol

* G M2 X[HO Bl | » FEAIVHEMOIA| 4 8

2912 Slgf 7| WK
2 Sof o452 Bt
2} el SN Wt
B

=

%I&5%Io] 20| M2 afor
Aol Cht| S4S LRz
Mg %9 E HgS
AFK

[EYe)

SRR 74 BT} RS
ApHIZS Bl
AL AT O3t T2
24| Bt EiS 5712
E\

Hes gFHe= Bt
40 =EE KO 22
o 7EAIE7HH 0l 2
T[ot At

S= G0 EX|E et «

ARSI ZRB Y

2 12m =0|9| YEHE
Z1E5H0F ot 0] M=
HIZS mY 5,000
(8102 )Y

oot S=t0f] Hioh FdA=
= O A7 [ oliES
0[St YEHSSH ThAt
HRXtol CHS O & @42t
st Mt HIZ0| E=
O Y5

> ol

ool

A7 |Hisie 500 &
2 0|49 &A= BIX[GHH
Yot ™ol O HIE HIg

(BCR)0| 3.5 0JAtC2 H
2 a8X0I 4oz LIEtH



1 20224

ot

%é

HEOIL BHEY OIOfAIAY) 7122 2

b

o
KO

fi=tdol OjXl= ZA|

5

EASEO|

04

Kk

__oL
K

SAE QY HEFA Tt 7

05

@._

r

TOHUAIL SEME Tyt S7

06

=

]

HEHE St ot

i 015E o

S

08

7l
0
Ki

]

ol

ot o

®

A 7h

2

2RE0F BASH

60

10

F=

o

s}

~O

K

r

oF

I

mAE T2} Altfe] ZiEf0IY

MIH

gL

HOUIURIT At o

17

oll

od

QUuor o172

e YE A =
£

0171

H

HloJE 7

|t

Z|

__I.!.
£ =27 33AME Hsy

¢
Sj0f o

I
ICTHY 7HX|ARE H

8
o
o]

224 &
- Al x|

21

307



120214

S

=

g

oY SotAE M7|7h M9 280 0|

02

ror |
e

=5
=

2AF

=
=

FCHOY|

3
=]

Tconomy AlCH, HMR AJ%

05

ol
bl
o0

AIS H[oIH 7]

06

EIST
ADIO§

| &=
H7IHX| AHIE &

of
o1
208 Mg

EShlED

0

od

tc'!

Hdfol siEEr MEMA L=t

St

SGolEle] - RS 5

09

I8

=1

Z|

o7

SEE]

T

K-

S
(=]

AISHIOIE7| aed=S2

12

12 FEOY K2

a
il

100

13

ot

2o 2y

0| &F Z2MA TR

B

14

HA A

ot
)\IOE —

k=3
S

L o

=22 ZH7I1 st

o
=

17

=
=
o

R s &

=3

SRR F7IEEAA
— 7017

18

&o

ot

Mgt

HA 74

I=F=]
T

zd
mmL
ol

o0

IMO THAIZ |2 BHARL

ofo
zd

FAUEX AY

21

308



1 20224

%0

ol

<H
X0
O

UHEX ARH

02

ENPS)

=Y
- OjuiXl-52E BHoR

03

KE
O

]
NY

b

CH=2 IR

04
05

SioLt

o ¢i7

F

H

=]
o

O EM MREA2 =L OllS ffet BAl FH|

IEES

=
=

[
[= ]

ojet

Kk
o

Ki

t2IRA ZHgRt 27

SALIY FMBK B

07

__,.L

8l

mnl
<+

pal

q

= oj2py|

k

NY
00

3

Llaf

2050

08

120214

of

[n}
iiod

CEl

2ASE M 7iM gier ¢

rd

<]

"

TfH[s

=
=

ZAE A2} Al

03

70
~O

o el A PE o

rh

K

et

0]
[l

H

2oH
S o

oMol o

f

of me et

IAFAMY COVID-19 HARA +=

i

IxEE Al

CHAHS

=
=)

05

iiof.
[
oj0

e

=]39)
o

06

ofr
_ln_

SAHIA FEHA HM S

é{i

=<

o ESG &8 7|= o7

2o

09

oF
K0
100

__rl

8l

od
0
<l

F

H

q

A N

i

e

10

Rz

7H

f

250
S 24

3

& ol
100 K
wj A

H

A}
=
o

309



120224

=
=

I2AIY AB2XEAA

7|10l OIXl= &

o
jusy

f

:rl.

g

| =RJ0] =L

IMO AIE7[gtEX
HRIX|ALTIRIZ=(CoDI) 7H

03

3|

pal

=14
=

04

iof
0
ol

o

od

7

xr

7l
Rl
N

ol

bl
o0

Bl
7T
IH
E
ar

=

=778 3

orgst

=
=

Network DEA

08

o7

xr

St AfRH gt & 289 2

09

Bfoi T

24 o1

A

0]
|

I} 244 740| Ch

=]
=

R

M

2712l tX|

5

= ZE0lH

12

oF

e

X

r

®T

i
3o

ol

o
K
o

27(11)

S|
A

Y=t 20F O] 2123 d= ¥ MEan 2

=
1o

15

8l
Ml
0

i

S O
= TI

8

Z28

HET7IAIZE of

18

H
fray

HA OF

=

HIg A 2 X

!

]

310



120214

|-3HH 7tz E7t G

el Afs

S

02

siiesarle] 27 RITHA 7|0
(@]

03

Kk

~O

Sk
=

o

MEEHEHA(SYM) 7|

05

Bl
<o
od

&l
i
-

00

&o

RO
X

(1)

l

A 2

no

ERNERS

07

rd
o0

H5)

t

A3

Y o

oH
el

Bl
"
IH

=z % Ig=

HF-
=

ati-Ak20F Ot 223

311






7|27 2022-03
Ao LSS flst

Jziolmat puIo o1

Q14 20224 128 29Y
w3l 20224 128 31

L AS Y

Ll X Stmo A

F A 49111 BAA G U2 301HE 26(S4S
31 2t X 051-797-4800 (FAX 051-797-4810)
SE198448¥6Y  H313-1984-1%
=M-QIMf STICIOHI| (051-807-5100)

o o B8 YRIHSHIMIE Tel: 02-394-0337
&7t 15,0009



