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ABSTRACT

Ecosystem-based adaptation (EbA) reduces risk or creates a buffer from the impact of climate change and has positive social

and economic benefits on local communities. In this study, EbA

was defined through case study, and a list of policies and

technologies that can be applied for climate change adaptation policies in Korea was created. Previous studies EbA defined as

‘Using the ecosystem to reduce the impact of climate change,

relationships for social and economic sustainability and sustainable

to establish, protect and manage mutually complementary

ecosystems of local communities’. Based on case study, we

proposed EbA measures that can be applied to forest and grassland ecosystems, freshwater and wetland ecosystems, marine and

coastal ecosystems, and urban ecosystems and are applicable to loc
this study is that the concept of EbA can be applied to South Ko

al communities and related organizations. The significance of

rea and can classify technologies and policies for ecological

restoration by ecosystem. In addition, this study provided a framework that can be used to establish site-specific EbAs depending

on size.
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1. M
71zHsla ols) AR 7} vlHelA wagsta, 1o
oz} QY 9 AYAtn syt FEets 5 7|t b2 o
gFo] Z715}1 QJtH(Ministry of Environment, 2020). ©]&
gt 7] Hsto| mE H3f oS fs 2 ARYHE SAL
skriE 34 2 HIEARR 5 A5E 9 AAE 49
o] o= o} AU A &7E53 AFSE Qs)iA
A AAR 3BT & 9= AAHo| Hgslc}
ojof wet X2 of2e]d 2|2 (Eco-Resilience) 5 A

L=

A
=

Green Infrastructure, Ecosystem Services, Environmental Policy

(Korhonen and Seager, 2008), 7] $H3} 23S ¢t s|&
SRS Roli, A AR 2B FAY &
A 715Ee] Aol dastth= 7ol T Atk

(UNEP, 2019).

CBD (Convention on Biological Diversity)(2009)+= A3
WAE Pe “EX, B 1eln 4Y 42 FRHOR
Helote Ao rA &7 BA% A&7s S $A
of AdT & Q& MFPFroz AFst 9oH, IUCN
(International Union for Conservation of Nature) (Colls et
al,, 2009) 7]FHgto] AgE 4= Q= A F U=
RECRRY 9 QAL B8 AL k. 53]
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HEwe Ty o, geA A HeHetke Hg
Aol A9 RS oln, 71FHst Horge
4 gthe @7AsE0] MEHD YITHUNEP,

AE]A 7159t Z-3(Ecosystem-based Adaptation; EbA)2]
71518}t 287t 7)ol "asith TA| A
S =5} B4 2 5 24, AHAR 248 5
oju] thFet AFeEA vt AF 7leS &85kl 3o
(Elmgqvist et al., 2013; Sieber et al., 2018), A& AJE}A o]
de] 2851 Qe A B, Ald=3 59 Ve A
EA 7]8F A8 7% stH=E & 4 AUth(Kohler et al.,
2014).

T3, A&7 A flste] 4714 oA E A
A 715k 48 A 9 7]&o] Zasirt. YA 7I5E A
&2 7|1FRBo| gt A F5A|2 A8YL widstal
RS A 5 Sl AT HA2E AR qle
H(Munang et al., 2013), JEjA AAZ2 9 BY J&E &
A 59 Y A ETEHS Eol7] Y=
H Q3FcH(Colls et al., 2009). o8] e A 7|4 232
S A9l SeERt ofyze, FoF AEQl 94, Fad 1
g1 EZIo)A A2l H€S A5str] wiZo] o]
gk ZHO FF2 Estols A 7RE ZH-Zof gt
wolt Wasi

st FAH 02 s =olEl T g Aol Wi
S A= olof et A7F BES Aok B3 o
A Agstalzo] ojn] g2 Z8E1 e 7Edod &
T-otal A 719 A-3-2] T4 9] =9 FEo)t
wEhA] 2 A9 HHZ SU-9 AT 9 AHE RANSH
of JZejA 719 g0 tiste] Aostar, Tyt AHE

Q7o) 8 Wi chret 7|7} 48714 @

< AEA 718 AS(EbA) L2 AT AH
483 gAF Adom AHA o

(Ecosystem based Management), AJE]Z|

A

R

7] 7\t
A g
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(Ecosystem based Approach) 5°] 312, ITUCN French
Committee (2019)°] T2 49 /fgoz zA 7|4t 5
H(Nature-based Solution) 5°] 31t}

SHAE 2 Ao BAe geAE 28T ok Y
FoX = A 719 A-Sof gt Fo d AHE 2A
sk, =io] A& 7hset A 7N A37e 5= &
AFsHe ZolB g2 AYE|A 7|9 A3 3} ‘Ecosystem-based
Adaptation'® 2 179] W83 ¥z AHstel.

o] W 2 A A4 S o Ak 94 A
EiA 715k A-Zof tis 7Y EEstA A+ 521 IUCNZ}
UNEPQ| HIAE 4oz AESIHHColls et al,
2009; UNEP, 2019). IUCNZ} UNEPS] HilA HE Y82
EbAo] tfet Heojet 22 A ¥ =71k Al A5
2 HESIYE F714 02 ‘Ecosystem-based Adaptation’,
YA 7IRE 2309 IYER S8 = 9 BHIAE
AdEson, 271402 941 Y o Hel 2ag 9
‘Ecosystem based Approach’, “Je|A] 7|4t =]’ 59| 719
£ 29 2] S8, B 1419 =2 U HINS
A3RAslo] 2t Aol HOfstL Qs A 7t B
off thafiA g2l = 2 AtollAQ] BefA 7|9t 2-3of thsf
Hofsiglon, et Al 24 9 B4 & A U= 4
& 7FsS AEA 718 2871eS BRI tHRY e R
WA A5 4871e] 2 RsH AR U 2719t AR
Al 719435t A3 o)) H-8-2 3 RS AQtstoich

3.1, MEiAH 718 H39| He

SAH o2 FejA 78 A-go sy 7P EdetA =
9Jsta 9= 3to] IUCNZ} UNEPO|t} IUCN (Colls et
al., 2009)0f °JstH AbgrEo] 7| %Wt FAA Fko
AL & UEE FETFE E FHAAH ALY ARG A
22 AEA 7]8F 3oz g5ty 9o, E3] 7]
Hsto] AGote s Fi= AR AEiAY Fo] gt
Alo] A} EobA 1L Qlh. T3 A 7wt H8-& 7]
o} FoHdE £l 7% ¢ H[Z|E f1Rdo] tigt 3
HE948E ol dl 7lofstH AR &0 ofF 7HA|
SES Algstar Sl

UNEP (2019)°]4]&= CBD2] Y& <185t AYeiA
718F 2-8Z Aostal vk A 71NF Aol Aty
S0l 713Rste BAA g A& & U=sE sh=

|

o]
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SEA 71 HS Al ZME St 712Het S FR0MS| 28 e 215

WA A 2 QA A S 482 AR
o} A 20 Ao Felalsict. Eat e
T g2 AgEo] 7T usl] 4o ES B o 2
A T T AL 2] 9 AL Agol
HolM AEHel HETIPY Bl Arkset A
= ol7} ek,

$tH, Munang et al.(2013)2 AJE|AAH| A9 X &715
gt FAE &9l 71FH3L | Aa2RE Q7o) ARUE
g usalt A9 U3 UL FEAL A2 e
P Agog AHosty Qlow, Brink et al.(2016)
CBD (2009)9] W-8Z Q1-&5to] A=A 7]5F 2-3-2] H<]
= AREol 715Hst J3g] 3T = Sl AHAE
Al5st7] s BejA Y] A&7kt we, A 9 59
o] HI9IE HAT 4 o, 7|THske] B JFo
AHsto] BEQEE FA 2 F7HA7]AL FEHAY AFE
9] HPYE Eole AL ERE ot Fostar ok

T = BEA 7]8E H-Zof et A+ H Hi A7t
gom, AR Ade2= A 7vret Ry
(Ecosystem Based Management), AJE]jA]7|vtae] A =F, AY
e A% 2L (Ecosystem Based Approach) 52| 7jgo| Ak
251 9t}

Al ket B2 Hgtels 4 E 49 A
7|1Ao|a FAQl #e, 7|Fe}t A3 BEUFE T

[o

z M

o~

gl

Table 1. Definition of EbA and similar concepts

f
o

(o)

Z flsto] A=A, e 71 &4, 31 A, A
, BEAAE A, BETFE S WA T AS AR
23t A Yo R Aot QItk(Cho, 2012).
A7|GtE]dge 7| TS ZES A o
[AEZ FHH R st A 7]5<
EAI7]1L, A&7Fs3 0] 82 {8l Ale= AH
SH2 Q] YA 2] Ao|th(Park et al., 2016).
A7|RHE AR A9AQ0 At A9 FRIEY
71202 st 9lom, FEI|H 7 A 249
AMAA} BEFO A, 33uST o, A3t
Zh A 84 7F sk e A8 5 ot
oFS P EgHstal Qlth(Park et al., 2016).
Ao 2 A HIH2 JHAE BA o of
Uzt dgst o] &9 iAoz QA5 Bghxoz I
ol= Ao g AHOJstal UtH(Ministry of Environment,
2015).

AG7HA| A YA 719 2-8(EbA) R FAF 79
Aol A 2JotH <Table 1>3} 2o, o]F FojA & A+
oflA “gelgt ejA 718F A-(EbA)S “FEAIE ]85t
7| gHslo] mE g Folil, AGAE]Y ALS|H-H A A
A&7 A&7hse BHAE Aot 4= B2l
TAE $oH, olF Eo 9 Iest= Aolth

=,

to oX X
k1

Eu)

ool
WE oZ,
1)‘
rr

O A
o 8y

ot
QU oX ~ !

0 4o &

ME o ok ¥ HH & Ho
i ofN

Source

Definition

IUCN (Colls et al., 2009) .
climate change.

A strategy for the use of biodiversity and ecosystem services to adapt to the negative impacts of

UNEP (2019)

e As part of an overall strategy to adapt to the negative impacts of climate change

* The use of biodiversity and ecosystem services.

Munang et al.(2013)

¢ Leveraging nature's buffering capacity to protect human communities from climate change risks,

through the sustainable maintenance of ecosystem services

Brink et al.(2016)

* Maintaining and increasing resilience and reducing the vulnerability of ecosystems and people in the

face of the negative impacts of climate change.

Cho (2012)

* Ecosystem-based management (Similar concept of EbA)
* An approach that considers the interrelationships of ecosystems, eco-based environments, culture,
landscape, socio-economics, ecosystem services, and biodiversity for the long-term and integrated

management of the environment, adaptation to climate change and biodiversity promotion

Park et al.(2016)

including climate change.

* Ecosystem-based management strategy (Similar concept of EbA)
* A social and scientific ecosystem management strategy established for sustainable use and to

maintain and restore the function of the ecosystem by considering factors affecting the ecosystem,

¢ Ecosystem based approach (Similar concept of EbA)

Ministry of Environment (2015) | ¢ A strategy for integrated management by considering the ecosystem not only as a conservation but

also as a wise use
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3.2. ZH-2| YEHA 7| HS J|E A R EF

TUCN (Colls et al., 2009)0l|A%= ZdeAr=al A= 2E
old =7t & A oA 84, s, B AEA 5 U
St FEo} ThefRt el 28 7FsSt AEiA 719 28 A
5 AASIAL At SFH[oF FH|A AbdHof] R[]t Chingaza
TH3H At AEjAl] 8= = AEA 71 28 o
A AL EA B4 B9 vA 23 7Y A 2
o} 715= A5 sl AEiA 71HE A-8o] i E EA] o]
8 A% B3 2 A, 22 W BE4 RS BB, @
& 8 299 9 BUEY 5o Ajle AWsk Sl

2918 53 Roslagen A1210] 2777 SHISL Behiat 7]
T 2700 718, 95 9 995 2 TS W 9lov)
W) 9lslo] B2 ofshd 2102 ajEak 9l ol thest
7] SJeIA 715 HmlE(Climate-buffering) 7} S1EEtely o
(General Resilience Measures)2] H2kS Fo}al glom Zz}o] of
A0. tloksl(Diversification), S5 X% (Moisture Conservation),
ZJol4> ZZ(Groundwater Regulation), 84 Z4(Flood Control)
3} E2R8 HS(Protection of Pollinators), AE5H] |3
(Biological Indicators), A% 34&]|(Pest Control), 7z T (Weed
Control), BgH5(Polyeulure) 5] T HE1T ek

ShApole] Panganiz} 2 & ¥2o] ofskd Aol opy
5t 37 <= H7KHEFA: Environmental Flow Assessment)
A, B AYS 7RAsHL ARl Ak I AlAEE
T&@st7] gt ofsl BARE 719 A9 4 HA HE, $4
A T Aol AGARE] HolE fIe 29 H9, 79 5
o] & A T AS 52 Ak Utk

227t B4 O] A3 Kudawa W2 4S5 A
A1 R|(Bar Reef Marine Sanctuary)o]] I7A] 9J&3s}1 o
o, 7|5 H3to] t-gst7] fste] TUCNTG A A&71Hs
St e A R4 U ThFSHSLED: Sustainable Livelihoods
Enhancement and Diversification) 52 7J&5I3 ).

3, T okt 75 G5 XY 2 3] 59 71islo] FHef
SF SRR 5 QlEeH|rof, AgfR7, QI Hisr W Welo|kjok=
SR AJefA] A, BPgA o R X&riadt A A5, 2 B
S Aol vks Y 7 24 1 ARl 52 Green
Coast 2T T=RI6I%t F= F3 At] SHRIA|HE sfiet
o] ] U] A1 A olHow FEie 4 Qi ol
Aoz Wnpils i vl AR), 28 9 Qiel 2o
270 AL AR B0 B o 52 X8silc

UNEP (2019)© Zatael AejA) 718t 292 SAs|A
L Hopiol FFL AL ol WAL B3k 4oE
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3ok Tt s, o]F g5 £A olgUR AT

Sls) BERA Au 2SS AT ek
AR AEAS 7 S5 B, 24 281 Seide) B
BFE 2us 240 WA TIS Fa3t 4B Pt

Az FFE daA7le 2 F2 02 st itk olF #si
FES wet e AREsAY A=Y 59 1 AEE, s
o £ 5ol gt tizo] AX=AL Iei(Kohler et al., 2014).

SA AEAlE olgt A, A7), &, A%, HEY, B
B <3} o SAIE BT 2o, et Ao He, &
gelet 34, 71F AR Aot AR, A% I 5
=, E0H] B AL} 2 FEAMHIAE AlSSitt 7|}
9] FFF2 Al Ash FAOl A8 4= QU= HEARJ] A
BlA 71 S 54 Y, A4 BT, 715 HEA 5 5
o] QJtiHaines-Young and Potschin, 2010; Russi et al., 2013).

ZA9] BEiAlE dutA oz A9 =4 Z]Hh AE(S
At Y 5T ZAE =28 A A9 BF 29kt
ok =A AEAlE 2 f 24, 371 sk a2
&, BA W2, AT 5 AR 7ol S83%F AR|A
== Ao, e 715Hske] J] di-Sstrl fist
of EA] AEE, A B4 3 24, 3 AE Y
A 59 AL AL 4 QthElmqvist et al., 2013).

St A= Ry, sz, Aoz, YO EE It
st AREE A AEiAZE AlSohs AEF AH|A7F ul%-
Fas5kt} TS St AEiAlE &4, M4, FFoR It
ol Faoe =52 ok i S, sk AT &
T 5ol disstz] fIsh st AEiAC] A& 4~ U= o

jui

¢

[®)

A9 A Z e PIEE & B 2 A, 8
oF A7 B o] ebgat, AkE ko] B So gtk

S, S5 AEHA 7 A8 i 2520 E8sh=
Ut 59| shE AgelA 718 233} fiste] toftt thas
AAISHL Qlom, AR} 32 B FFE 5= = e
o] S FA5FL Uch(Reid et al, 2018; Ministry of Ecology
and Environment, China). S=9] AgeiA 7[5 23 i F2
EAT AR thde] o]FolX|1L loH, f71 A, A
S5 EAH 59 e A= Z-8staL lrk £39] o] IgojA
A GABleL TRRES] A TAE Y- S8A] Stk

FHollAe A-AoZ HA 78E 23 Aol &
A= A9 glom, S QF Blaste] IR FARE
Ag 2APIYE Ao A8 7Hse A 7k A
71& S HHoRE S K3t Y B4 2 Bl
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ALt A2A19] 5 7] 5Hs) 5 AL glom, AGArsle] HoiE wd o e it Rt
Aol 73t EA] THE7](Making Cities Resilient) 7431 2 9] 20| i3] x|t 9 T 7|H 58 trlo g A&

of Fofstal 3ler,
A

Sl gt w3

A, AL Z15st] BT 4 ol B8
23 Siek. A, AL AREeIA A - Bat
om TRt S AT AR, ul8 SwolHe A}
At A7\ AE 2 gelt westnz grlHos P2
I FaAol Uk YA, ARFE] B8] A ol g3k
Zo] ohjet BonA- 2 SO B o) 45 FHA
HEw 282 Gt tA, NGNS ZIo R Hs

ST O3 UR 47 ZeAEs 9§ @8, 94 AL 52 d49Hos As gt

2AHe S APt itk
i=]
u

A??_]_' éjq_ ,%]EHZH 7]]?_1_ Z_q‘gg 3.3. AoHEI'Ij:“ 7|t||_|' x_-!%7|$ ','cs'%u}

=42 AU Zoz depieh

>
o

Ol

AYAE HERL 23 AA) ekt = ul-<f AEA 714 &
tizo] 8=l 3loH, el 28 7t #2741
NS BEA S H EordE Ftellrh 4 f2luet
A& 7Fset AEAS] SFe A B 24 BHA, B 9
A| ABEA, S B St A, A ABEA] So'
A} IR A|ALe] Bl e 7 B2 ol 2 T
Al 715E 28 HiFo] e 2oEo] Sl oo et 5
' AYEA 719 28 HiF9] oAl <Table 2>9F k.

Q.

dn ok 4y oy 2 2 o

Table 2. Examples of Ecosystem-based Adaptation technologies by ecosystem

Category

Examples of EbA technologies and policies

Forest and grassland

ecosystem

Forest restoration through reforestation and slope greening

Increased carbon capture through restoration of alpine ecosystem
Community-based carbon capture technology development

Redesign of waterways to prevent forest disasters such as landslides
Climate resilient grazing and livestock management

Reconstruction and restoration of pastures

Improvement of agricultural ecosystem and agricultural system

Freshwater and
wetland

ecosystem

Improvement of surrounding environment such as reforestation and restoration of riverside
Basin restoration
Wetland protection and restoration

Integrated water resource management plan at the basin level

Marine and coastal

ecosystems

Stabilization of coastal dunes and beaches
Creating an artificial reef that acts as a breakwater
Induce and manage the retreat of the shoreline through relocation of the breakwater

Creation of space for intertidal habitat development such as tidal flats and salt marshes

Urban ecosystem

Creation of urban green spaces such as creating urban forests, planting trees, and creating street trees
Introduction of ecological elements of urban space such as rooftop greening and permeable pavement, gardening,
and ecological ponds

Multi-layered mixed planting application

Local-wide green area network construction

Flood risk management zone designation

Spill reduction facility, rainwater harvesting technology development

Local community
and organizations,

etc.

Education for various organizations such as public officials and technical personnel, user groups, women's groups,
community organizations and social networks

Added to the curriculum related to ecosystem-based adaptation

Raising awareness through environmental education campaigns, etc.

Establishment of private-public-citizen partnership

Induce local community participation by preparing adaptation measures that consider the local economy
Assessment of climate change vulnerability to raise awareness of climate change impacts and adaptation strategies
Development of regulations to support environmental conservation efforts

Implementation of climate adaptation strategies prioritized by local communities and local governments

http://www.ekscc.re.kr
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AT (21-25),& 48 % ol@Ze] ek
A3t paaste] A2t 27k 7wt 28
FeARZEY Ade H83t o] X3t
AR S} 7|5k AT elE e
9 A9 79 sj 2] et o] EgH o]
2 tehgeh A2t @ A3 27} 7158t A
S YA 78 283 paE AR o] 9
A3 T 7159 AL A2 27
ot g At wlwste] thAe] o F7HAL,
T QY PAHOE AeHol ods FALL
A3 Qlek. TPl B75a FA At A
7\FRst 4 AL e BEo| 483 & 9l

s
o, $¢ A B AYQ B9 ¢ B2l =A
Bl

2 X R E
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]

i) ;‘.: e e 20
2oy o To
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NogE £ N Jo oo 0 N Q@ & ooz N N ook ¥
oo ot

o
AL HAE A FE-AF B, A 9 %A,

EHQ - M8
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SiF & st YA S 4t |
= Zox wotEr E3 A9AE] 9 B9 7| 55
ez A 7t A
o A-gsto] I & A
AEA 719 482 715Hs} -5
A= A 71N A-gHE E4
AEA 719 ST TRt A o] Alag o
LEA|AF0] AAT AFS] mRo] At ofof s, o]
Aolo] TAE BAT 4 oloF & Aoltt tiE:A <l o
2= AEAME A FfAA]E R d(Haines-Young and
Potschin, 2010 AJEiA 7|9t 2-gof 2&35t= Zlo] &
T Ao w woE(Table 4). 7|AA0|E ZE2 A
SHAR FET 5 oH, 194 = AHA Y +2 &2
=2A F29 A stetolnt. 20t A= HohA] A
715ke] EbAS] e 4 7] Foll gt l4jold, 3gAl=
71 Hst AgHH ool A mof, 4dA= tF 9
7A@ 7Y, oA SH A= RUE Y 2 #E] o= FE
o S Utk olF FSiA AHARI 7SR IFE &
oji 3o ATS A FAo, HHAARL FRE
F535to] o8 &8 AEHA AARA 2 A5FE0]
7t Aot

Table 3. Climate Change Adaptation Policies based on EbA

National Plan

Category and Policies

policies
The 2nd National Climate
Change Adaptation Plan * (Detailed polices)

projects

* 5. (Implementation Basis) Establishing basis for the implementation of domestic and foreign adaptation
- 5-2. Promoting local adaptation activities

- Develop a cooperative model for adaptation to climate change based on local ecosystems and pilot

* (Detailed measures)

The 3rd National Climate
Change Adaptation Plan

¢ (Detailed measures)

* 2. Maintain ecosystem health

* (2 Maintain ecosystem health by ecosystem conservation and restoration

Establish and manage ecological network on the Korean Peninsula
- Based on ‘Ecosystem-Based Adaptation (EbA)’, selecting ecosystem unit and establishing integrated

management plan(Adaptation target and methods)

* 3. Enhancing the adaptability of the entire country

* (@ Expanding and strengthening the basis for regionally oriented climate resilience management

Corresponding climate crisis using nature-based solutions (NBS)
- Establishing marine/coastal protection policies and discover measures to support residents by set

marine protection area and management plan considering regional characteristics.

Source: Ministry of Environment (2015), Ministry of Environment (2020)
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Steps Cascade model applied in ecosystem services Examples of EbA
Ecosystem Structure
Step 1 Watershed, Forest, Garden, Roof garden
. Ecosystem Hardware
4
Ecological Function and Process . .
Step 2 o . How wetland provide flood protection
. Scientific basis of EbA
4
Step 3 ‘ Advantages on Climate Change Adaptation ‘ Reducing climate related mortality and morbidity rate
4
Step 4 ‘ Value Assessment ‘ Increasing avoidable cost and quality of life
4
Establishing new green area law or forest monitoring policies
Step 5 Ecosystem Management .
based on local community

%, A 718E A8 AQAREe] 7|8hs 7ol
V1 el 3 3 AI2A I A
NAG] w9 48T 5 S Ffolok B
WA F15 A4S oA R 0 A Ao
sloh 97l 1 Ae] Balot AEL EFHT ot
QL H ‘ﬂoi Yok sttt ol AHejA 7|4
98 18 F BUEY BAHE AT =0
ﬂ‘ﬂJ%(lemg lab)x} AW #}8H(Citizen science)] 7H
ZeIsto] AAREISt g el HUEPS & 5
=% 8o} g otk

N, _I::',
18 l-Fl )

OI
l"—.-a 094
1%

Kl
=R
¥ o | oo 4» 2 o Jr ofo

4. 28

&2 AFolM= AeiA 718E A5 S AR E4<
53l &ol& FostAon, A 7wte] H3d S =
A7l {8 =diel 488 & e HHES FsAh
-9 A AR S8l 2 AFtolAs A 71 A
5= AEIAE o] gsto] 7|FHI}o] g JFE &0l
A apalo] AElA AR A&7 R AT A47Ps e e
AE floto] AT HAARl BAE HoH, o]E BT Y
wEohe Aoz HostAtt. TS AHE B4 5ol At
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