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ABSTRACT

This study explored the implementation principles and means of nature-based solutions (NbS) in response to the climate
crisis in Korea. NbS is the concept of responding to societal challenges or social transformation by protecting, restoring,
managing, and utilizing nature from an efficient, effective, and sustainable perspective. The idea of NbS emerged from
ecosystem-based approaches and has mainly been discussed with the aim of minimizing biodiversity loss and addressing
the climate crisis. In Korea, various policies have been implemented in relation to NbS, but have mainly been discussed
in terms of carbon sinks. For NbS policies to be effective, it is necessary to explore key factors to consider introducing
NbS and in what direction and by what means they can be reflected in domestic policies. This study employed quantitative
meta-synthesis, focusing on existing literature about NbS to suggest principles and provide examples of the means for
implementing NbS. As a result, this study suggested four principles: 1) Evidence-based approach, 2) Linkage of legal
systems and Policy, 3) Promotion of biodiversity and ecosystem services, and 4) Participation of stakeholders. Additionally,
examples and directions were provided for how each principle can be realized within the current legal system and policies.
While this study focused on the implementation principles of NbS in urban areas, it has limitations based on case studies

and perspectives. Future research should validate the results of this study through empirical case studies.
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A8)- AR Ao] AEH] /1% 97 BhS oY 5
o] Q17] wj&o|th(Frantzeskaki et al., 2019; IPCC, 2023;
Neset et al., 2020; Seto et al., 2021). @A -z} &4
THS A AYG F4Y oo ule T3 A=, =

E-ZA| BopolA AY g@AaFHY o|FS Yol 7| A
£ SAFTHEAR Aotz Zo] FHEI QITH(Yoon et
al,, 2023).

HASHEA F4Y SX 7% FG7)F Y
A M =9ollA A4 R R ST A2 AA7|6
S H(NbS, Nature-based Solutions)o|c}. &} 7|EksH-L
X}Cﬂ% —QE‘E—T’]' X]*‘— 7%t t]fxuqoﬂlﬂ —Hi~ =9 -1

o Slo] A& 7]~o—o}1 Hl%— ﬁﬁr@ﬂ 0103 Setolct
(Griscom et al., 2017). ZAtA7]8ts ] AGAIGS B3 =
ABEH A e.g., EAE, EASH, ZATE BT, B¢,

ot Haged SA, ST AN L,
LM AGS Z£R 5= ket o]0 Qlth(Eggermont et

al, 2015; Langergraber et al., 2020; IPCC, 2023). E3t, A}
AZIEksY AGAES B9 24A7EA ASFC] MRV
Measurement, Reporting, and Verification)E &% 3%
=27} 2AVMA F=EH(NDC, Nationally Determined
Contribution) H 112 QAHHS 4= Qloj(Marr et al., 2018),
F}9k £AI9) 715 917] SOl AdsluEEL )¢
Fa% Yol Skl

olefet Theel Warzl =) WAel Halo] 21|t
Hol ¥ =T Qit}. 2050 ©AFH A|LE] 2 (Presidential
Commission on Carbon Neutrality and Green Growth,
2021 BETIFAY BHA AHL gof, TAZY I FA]
=9 &FAEF5Y 75 Aoehs W AustiaL ©
AFH7IEH(22.03 A1) A29%E HFATHEAIY A

A s =4 g g% 2 9 e 29 2
H255Y BFF 59 AANNES Gtk A3 2

7t 71518} 25T F(°20.12)2 AFFAL(LID) 7% 2

29 B35} A B3 12 JfA U TA| AYEHA 24
T BEHTI AN S 7IFEEY S0 As) A7
vk SfAA =9le AFStaTh

Setets Aodslael melol st g A, A%
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¥ A QX WOy FXE WA Aoy
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o7 HIl5tal QO Ly(Park et al., 2021; Song et al.,
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2022), AA7Hksf o] A Q AQl ETIFA T e A
AME|AE T 7|95} &8} gl 7|% 2-3-9] FekA]l
=9 BET Aot AETIAT A2, A2
FARE A &5 AZAGS AA7IEtsH el Asat
(Synergy)E SEoHA 12 4 gl EZ ARt 883
A BTk A4 8 3K(Trade-offs)E =& Stct
(IPCC, 2023; Seddon, 2022). 7|% -3 JAoZ Yz
5 QYRS TEsH gL A BaY 24 Aol
AAZ|Hrsirgolet B St ol E= AAH T &
AE+Y FEu FREE PBUFY 5 A7y
oA Fas B AdL WA
AZIerelE g =43 71 dS Y dAE
7] 93 AA7IEEsH o] TQlof Qlo] F85HA A2 E o]
oF ot= 8457, o Wk pHo g U AFFof vt
FE = A=A Mol Easit

o] A+= wUe A+ 9 ARE SFsto] A7ty
He 2 0 47 293 79 93, 7 ¥3S
o|yst= eIt HF/IS Altstint. AA7|Hts Ry o]k
oo, i 715 9171 S fls) =AU W ojd A

o1 =

23} x| gFHo] grgElojof st=A& Atsto] FF AA
ZIRbsH A& g 7|ofst=s AS FHOo=Z gt
2. 012 1Y Y HpuE
2.1. X1yt S8 Y "o
A+ 7| HFel H (Nature-based  Solutions; NbS)2 QAF7}
st e A A AAAEH 7Rt R ¢ Ast

A} sk el BAlol, AErieb e 7]
Hto 2 A5 ASES A|Ldl= dEo|th AA7HE He
AETHF A E 2K(Convention on Biological Diversity; CBD)
& FA] 9P A A8 maYael AAE
HFA](Ecosystem approach)ol| A Z@a}9ich AJEAH 24
o2t JETIoFA B AT} Q17HEZ](Wellbeing) 7t AHAAY
Aol ATl THFshe AR, o] AHd AE A
Al B7he00s)E B A Tetdoz Wawy]
A 251 tH(Cohen-Shacham et al., 2019). AAETHFAY B
of et S TAe] /|5 A5 L 4 ol WS =
3t World Bank (2008) H 1A= 7| &3} slel &S
g% ABTEA nAe] FRAL ARIAACH AA
A+A 2 A A (IUCN; International Union for Conservation
of Nature)o] XF17[He 9] 7d-S A5} 3 tH(Seddon
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et al,, 2021). 7] AA7|RHH == FEFSTHIA
e BA oA STstlod, o EFE AR
7% H&& ft siEFe=m FEUA
(Cohen-Shacham et al., 2019; IUCN, 2016). Sz} ZA7]
Hefe 2SS, A HAS dol ARV Fwet o
2 ASA EHAAE AFAYEA v o R SjAstA,
AABHA Y A& THse B, 2ok AHA7HA] AAd
o] &&= }itH(Kabisch et al., 2017).

AA7ZHrsi o] o= F2 IUCNT G AP
Q3|(EC; European commission)S HIE O 2 3}al QI
IUCN &7 |ebolE 7|9 He} - & oFE, S d - A4
Al - AL - A S AR GHE BAE e e
TS AABEH A KT - B - IEE B3 Bt o]
I A& 7Hse A0 ' sjdstE e FFoE AFongt
THIUCN, 2016). F-H AT P L= AA7|8HsiE S
A mE&Ao]al A5 4= Sle WAL E TRt AMSH
HAE st sAlol AR A-BAA -2 A dEE 5
Al Algstes AA 2 AgH Ao=, AAA J
& WA AQE A&HoR Y AgstE PR
% 9] SFtH(Maes and Jacobs, 2017). & 7]349] NbS A oj=
Ao R St AFSIA FA|(Societal Challenges)?} A+
o] wheh IR Zo|7h EARIT ITUCNS BETHF/
HA S04 24" dAZ A A2 F129] A AYE
A Ho-1EE 96 BETSET AAYHAE A7
Hrsfirg o] A olof TBAISHIt. ¥ EC= TA] R4
EU JdY 942 5] NbSE =t 7100 A4 A A
Q1 Sle} ohekdt AR A 9] siAo] 2HE FiL 3l
o} AA7IEreH ] S8 H2 Zo|&E QI8 IUCNOA 7
ZH AP ALl BETFAol=t §ol7 ECol Ao
A BARCE BAEA ¥ glom FHARHRBA
Hidl= A A&, =497, A& 7t ARE AR
skl ok £3] ECe AdolA 4 W <A =
(Biomimetics)’=. At 7|Hla o] djato g xsslal 9f
T} IUCNo] olsh= 77HA] ARRlA =T A& 7] H
3} &kt 9 A, A HAA A, FA D ARA A,
QIZF A%, AFRIE, E9rH, 37324 A 5H(Degradation)3}t
AEdd S470HIUCN, 2020), ECe 7|FE=4,
=09, A4 9 71299, TdAH AT, FETHAS
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Fig. 1. Nature—based solutions umbrella framework
(Cohen-Shacham et al., 2019)

Aok, WAL, AR, A% st =ARES 9
A A ARSA 5] G5, Ao7|HHAIY W AN,
Areg el W A4y, A4 49, M= BAZIS 2 1
A JJobs)” 12702 F74SHaL St} AHA7IRESH-E A
AEZHE A 71 ot Ee Zgshs 2744
o] ut}(Kabisch et al., 2017). NbSE= AHEjAQ] A,
54, A4S &5 ARRA A sjdS H4ste &
=2 7igoel7] wEo] IUCNT} ECE $A4F TH AP
(Umbrella Framework)2 A+A7|¥ksH o] M=, 7id-S
ostar QUth(Fig. 1).

2.2, XY S H A

off MdE ZZHoR tF= AA7|dey &4
& QI35 NbS AlF {3 ERAALL FAZ A&
g & olsfisti= Zo] F8sith 7Y wWol &85 3l
AA7|Hre o] 18 Eie BETSE E A3 =5
I} A A B A AlFo] wEt E55k= Aolth. Eggermont
et al. (2015)= AA7|WHeIHE BETHSE 2 BHIEt
T2 BHAA B A AF w2t 24 7]E AAT B
H A IR &8, A YA H=4 wE d 54
&8, NZ22 AHA L 2 24 5 37 322 £
Folal /E o xFEE AHEE dgstatt A ¥

3 AA B3 YA AAsHA LAY, T A
|2 o]-&st= HH-2 QI7to] 9%t 7l (intervention)S
F|4glole T BRtoz ols|d 4= Q. F WA 7

2 o

R

2 4

2

1) “Actions to protect, sustainably manage and restore natural or modified ecosystems that address societal challenges effectively and
adaptively, simultaneously providing human well-being and biodiversity benefits.”

2) “Living solutions inspired by, continuously supported by and using Nature designed to address various societal challenges in a resource
efficient and adaptable manner and to provide simultaneously economic, social and environmental benefits.”
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Table 1. Types and cases of NbS (DG RTD, 2021; Eggermont et al., 2015)

Definition

Case

Type 1

(Protection) intervention or minimal intervention

Better use of natural / protected ecosystems with no

Protection and conservation strategy
Urban ecological axis enhancement strategy

Monitoring existing ecosystems

Managed ecosystems for sustainability and versatility

Type 2 Procedures for managed or restored ecosystems, Integrated weed and pesticide management
(Management) development of sustainable management protocols, or Creating a habitat and protection
managed or restored ecosystems
Green space, Urban forest, Soil conservation water quality
Type 3 management strategy, green roof

(New ecosystems)

Planning, management, and creation of new ecosystems

Structures for enhancing urban circulation, such as filter

strips and rain gardens
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R 3709 & EollA] ArA7IRrey A Al E
& 721 AT & Qe BHAARLAE E5T
o}, 938 AR Aee) BR 7zo| WA it
= AH] Ak

Park et al. (2022)7} Myung and Oh (2021)2 =] &=
AR AL SHolA NbS A8 ARE FAsh
TH(Table 2). Park et al. (2022)= AYEfA 7|8t 2-S-(EbA;
Ecosystem-based Adaptation) AHH|E AJEH| A $F9 EX
oj&2 7l r U 7|FHs A5t = e
A SFE AR AHEIE Atk o] A= A4
Zubsfsiolet 8015 AL8s1A] grott, TUCN S4HE| o
014 A 713k He Aelr el o) W
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g & Ak FsHH, AA7|ErsEY] A8 AH-E H
Ao 271 FA1E S0 Felselch o ATE Nbs

B
)

)
2

_?L
FlF
N
‘o,
S}
(o]
ie& .
4
W

M

>‘r2—15r:lm:‘—l‘j$—ll‘

30 N d1 e ooz [0 Lo

T o

Journal of Climate Change Research 2024, Vol. 15, No. 4

0.

7h Seluet BA @ AR 2 544 2A 2 golet ¥
2 Avdast A9 7257 ghow AA] 2 go] olgch
L Ae Pxstn glon, Ay 4 b

Fofof gtz Fxstal At

23. gy A UH

o ATOIA /1% 97| ko] 8 W LA

Ashe 715 Fokot 71| A9 Haskehs 7
432 AR, A7 W AA7|HHsiE Y] A8 WA
SAPEA Zwe] EAAeS F tlarez AeA 4
& MY BEoh AL eH ¥R gRG. Eat 2
A7|rsg o] v FA) o] =2 AT ¥ A

2 AslaeE TE 9HL wEa] o R
3 (Qualitative meta-synthesis) AL HHHES -85}
Aot HEr £33 B E(Qualitative meta-synthesis)-2 S}
) A0 et A4 AT BT BHo=, A 84
olgolt WAke] e HEe ) FAe v A
A ALE Z39ol+= Zo|th(Siddaway et al., 2019). A+A
715kl 9] Hofo] gt £AS AEsH] Yol HEr T
o I ES AYsGith 202249 99 209 V|0 E
= St&dT HMAAZAO|A  “principle* OR guideline*
OR guide* OR standard* OR framework* OR planning*
OR strategy* AND ‘“Nature-based solution*” AND
“Urban*” 7| =2 HMsto] 12 #AE +HPL, A
7|9l Ao FE JIEEHE AARASEEAA
BWAUCN)Z 73 A5 94 91 ¥ 3] (European commission)
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Table 2. Cases of nature—based solutions applicable to urban areas in Korea (Myung and Oh, 2021; Park et

al., 2022)
Theme Types Cases in Urban areas
- Creating urban green spaces such as creating urban forests, planting 30 million trees, and creating street
trees
- Introduction of ecological elements in urban spaces such as greening of rooftops and water-permeable
Ecosystem . . . .
(Park et al Urban packaging, building gardens, and creating ecological ponds
arg et al., L. . . . .
2022) Ecosystem |- Application of mixed planting in multi-layered structure
- Establishment of regional-wide green area network
- Designation of flood risk management areas
- Development of spill reduction facilities and rainwater harvesting technology
- Planting trees in small urban spaces, along roads
Land Use - Greening the green space of living spaces by greening the rooftop and wall
(Myung and Urban areas |- Creating Water Spaces in the City, such as River Restoration and Pond Construction
Oh, 2021) - Water-permeable packaging, rainwater harvesting, wetland construction
- Creating agricultural spaces in urban areas, beekeeping in urban areas
Cases promotion department
. . . Ministry of Environment, Ministry of Education,
Air pollution/ |- Creation of urban green areas, School forests, buffer X .
. L Korea Forest Service, Ministry of Land,
Fine dust forests and public institution forests
Infrastructure and Transport, Local government
- Nature carbon pool L . .
. . Ministry of Environment, Korea Forest Service,
Climate - Afforestation, forest management .
L Ministry of Land, Infrastructure and Transport,
mitigation - Wetlands, Peatlands Improvement
Local government
- Blue carbon enhancement
Climate - Creation of disaster buffer spaces such as wetlands
adaptation and green areas along rivers Ministry of Environment, Ministry of Land,
Environment (natural - Mitigating the urban heat island phenomenon Infrastructure and Transport,Local government
Crisis disaster) through rooftop greening
(Myung and C f G fi he C f f d
- Creation of Green-waterfront in the Cit; Ministry of Environment, Ministry of Land,
Oh, 2021) | Heat island Y i Y

Greening of a building

Infrastructure and Transport, Local government

Ministry of Agriculture, Food and Rural Affairs,

Food - Urban agriculture
Local government
- Creation and protection of natural habitats Ministry of Environment, Ministry of Agriculture,
Disease - Creation of Natural Space in the City Food and Rural Affairs, Ministry of Health and
- one health Welfare, Local government
Lo . - Management of Urban ecosystem . . .
Biodiversity ) . . Ministry of Environment, Ministry of Land,
. - Creation of habitats for endangered species
destruction Infrastructure and Transport, Local government

Ecological restoration

9] H-E(Cohen-Shacham et al.,

2016; Eggermont et al.,

2015)9} 7Fo]=akel(DG RTD, 2021; IUCN, 2020)& &

Itk 4971%
A7l ARSIt
Hoto] R o0

3| ' (Natural Climate Solutions)<
QA

sy o=

!

e ARG FEACR T

= gAoA Aejstion, A

714143 (Ecosystem-based Adaptation)S A} 7] H
o] 59 ®WFo] ZotEHY, 24AVA AGS WA oR
LASHA] Qkot A 2J5HRATt. Page et al. (2021)5 FF5}
o] PRISMA (Preferred Reporting Items for Systematic
reviews and Meta-Analyses) T}o|o] 13-S 53] 3

s

Ly
Z
e
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Exclude
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(n=8)
v

Screening & Cleaning
Subject and abstract
criteria(n=15)

Excluded literature
(Out of scope)
(n=8)
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(=7}

Data scoping
Full text download [«

v

Final literature selection(n=14)

Keyword : NbS Implementation
I

Research Process

I |
v 4

IUCN(2020)

Domestic
Report and
Law

Report and
Research

Lﬁ

¢_/

(1) NbS Implement
Principles

(2) NbS Implement

Means

|
A 4

S5W1H Description |

Fig. 2.

Table 3.

Methodology flow chart

= 249 31749 sy
T F FREAS A 14 BRL 157)0]0, o]
A g oA e s4ATel IUCN (2020)2] x}
A7y Aols o gL sh9 A7E Alsq
o} 77h9] sHadTel UeNat SHATE AR AT
A7[tely BaA 1AL 2st] AEHow A4E B
e & 14740]t

THE 2E 29S R E AAVIREE S
A7} =& A], IUCN (2020)9] AA7|dtsid AHo-A
71&0 8 WZ35}619thFig. 2, Table 3). IUCN (2020)°]
AHgahe 9EE VEeR HIEY 1 584 A
Astl, 35845 MPEAALE 2ot A+ B3t
71& AFete] ApEAH o2 AATIRIS O] 7 sHo R

x]o

HAE AA S TSI A7k Td 4
FEE S5 A8, V1% 7] die2 A EasY:
=P TIER(elsH BASHTER)), AdggEd

¥, BTRRY B W o] 8ol By WE T A 3
A Aol (FEY A2 L ol gl B WE W =
AA, BHA A 5 FHY A=t Aoy T

Relationship between nature—based solutions implementation principles and existing literatures

ICUN (2020)

DG RTD (2021) Albert et al. (2021) Kabisch et al. (2022)

Evidence based
approach

1) NbS effectively address societal
challenges

2) Design of NbS is informed by
scale

6) NbS equitably balance trade-offs
between achievement of their
primary goal(s) and the continued
provision of multiple benefits

7) NbS are managed adaptively,
based on evidence

1) Be scientifically
sound

3) Use reference
conditions and
baseline assessment

1) Implementing the
Place-specificity
principle

2) Implementing the
Evidence base
principle

3) Implementing the
Integration principle

3) Inclusive solutions
for the long-term
4) Context consideration

Legal system
connection

X

4) Align with policy
principles and X X

reporting obligations

Considering
biodiversity and
promoting

ecosystem services

3) NbS result in a net gain to
biodiversity and ecosystem
integrity

2) Benefiting people &
biodiversity

Stakeholders
Participation and
diffusion

5) NbS are based on inclusive,
transparent and empowering
governance processes

8) NbS are sustainable and
mainstreamed with in an
appropriate jurisdictional context

5) Be based on a
transdisciplinary
approach

4) Implementing the
Equity principle
5) Implementing the
Transdisciplinarity

principle

5) Communication &
learning
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+4E EHE 245ty d4239] 238 Aes 9
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ASAELE #HE 84AF OFA gong
Where, WhoS A|2|3F 3W (What, Why, How)ol| 32
ol Aesiaitt 3W S¥ dE2 o3 2tk (i) What
: o] YFE FSiRI7P, (i) Why : o] ¥Z] 9 a3,
(iii) How : o] Y22 ojd oz FAE 5 UY=7P

3. da % uFE

A A= AA7|Ere d YR kS A|Qkst
St A/ Ee] RS 91 4744 B 1) 2A7]
H A, 2) HAE AA, 3) ST AEHAAE A
S, 4) o|oBAA &of-gHib o] ] ofof Fitt. o] &
Fol A AoH= 47FA] ApA7RESl S 8 W] S
A ARl ZAZIEE HFoll= (i) AA7IRESH Al=-87t
gato] Thebe A 27718 SRR, (i) Al ]erl
H AZA] 9] MRVZE 235, & A4 420 JA=
AACl= () HAZE &85 AA7|vts AYArE <
o9 TAMHA -0l ST M Tskey. Al WA
20l EvdAd 18 2 BEAARA FSHof= () A
L L EE et EEt e B
AXHA FA, (i) AA7|EHE AGAY A 2 F
43} 9 MRV (Measurement, Reporting, and Verification)
S¥ B3t Qlet mpx|al 2]Ql o] sfjA|IR}; Zof- g4t
= () A1 AL v olsmAR 2ol 9 of
o AL, (i) ol BAA 2F AL, 88 A 2t
A @ 2 e EFAA

3.1, 2A7IE FH2

[What] A 7]8F gLolst, 74 He}F HAE A4 5
Hehd Ax/gdo] dHE IAE HFLER sk o=
(Albert et al., 2021; Calliari et al., 2019; DG RTD, 2021),
A7 HE2 AA7|EreE o] A a3 AESF A
UL 74, o BAR} ol & et QJAEA Q] 7| Zo|t
(DG RTD, 2021; TUCN, 2020). A7]8tss L&of 9l
of ZAZINE HZ2 AT & U= AL PR
d 2A 4 BERAE AA5HH, Ao oo A=t
A MAHY] RS Felsta, 43 o]F a7 MRVE

A3 T EM 453

ol AA7IREeY SHAES QIR A EARE AEEE=E A
olty. ZA7ZINFEZl= () AA7INsY Ag-g7HEAt
o] et - A LAZIRE AREA DL (i) AHA7|¥ESHH
AZAAS] MRV7ZE ZGE FA7|Hs ] MRVE
AAZIre R AGA el A A A% S AP T
23 HYUEY-H7HE B9 AA7IEeH o] 7]ojxrt B
7t ], HA-HEE= Aol

[Why] ZFA7Ieteiy 8-S sl ZA7I%F Fo] &
83t olf=, AA7|Ns 9] BT A9 E4, 9
A 0] BAd diiEolt. AA7IRbsHE S5 siZst
I AHS AR A= AY W] wet tEr, 1 A9
of 48 & Sl= AA7IvelY /38 2AY a7 A=
b Qlth S35] BEiA|e] B340 2 Qs A7)
ot MY Erado] njgstAY, A=A
A e 2AT 5+ U= ESAH/Go] EATT
(Albert et al., 2021; TUCN, 2020; Kabisch et al., 2022).
wEha] AAZ|RESHS AY-57 A oA SA AL
2 fFa/4o] Ad&E a7t Sl

[Why] AA7Itsirgo] apd4yde w9 554 &
Uol, FAZIREEL olsjLAA A FEE AT,
e OAAET JARFTIHS 9T Z7F Bt
(Frantzeskaki et al., 2019). MRVE £535 &t44% 4 &
%, BHAARA SHTF 5 NbS 7]ojof] st AF
TAE ARG LolA AA7IEEE S olsiE 7|E
Alssta AA7|vrs o] ghiks 9l uif S5 W
gol & 4 St SEyE EAl= g Eoe] w1 vk
St ofsfAI7} EA St ol7lofl ZAZIRE JArE Aol
o9 85}t

[How] <A 7I8F JL2 7|% dlolE] &&E, AYHP7tE
1% NbS EFAA, HHES 1=3E F5f 7hsolit
A HAZ(SY 1) FAEE A% 7]% Hloly =7}
T a5tth. NbSet &AFHEA gt s d+= T4
S E, GLaFHEAS 5 T4 7|ZbolH X 7
29 A A5taL QJth(Park et al., 2021; Yoon et al., 2023).
AAZ|HHE S B3t AGARIY AAE Sl B
ot ARG F7E A= oof she, AR DB -
S 37 A&7t B E ook Sttt (1 2) F HAE,
g 9 g7t &84 S AArvted 35 13
B2 A4A 7} 2235t} Eggermont et al. (2015)9] ATFA
g A7y §92 BA-we-AdRY VAR &
H glo, AA =A B 9 AlEA AES flsiA

L A7) A8 BHo] e AR §E 279

=2
Wi
e
N

ool it Y o

¢

¢

N

2,

S i
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EFAAZE asitt @A AA7|Rbs o] ERAA= A
B Al A H| AR EX|0]l-8E SHoRE FFEZU(Almenar
et al., 2021), 1A ZZ-3-F(Green Infrastructure Typology,
GIT) &5 (Bartesaghi-Koc et al., 2019)2} $3-3HQ A
S 724 =W (Castellar et al., 2021)9| A A|UE L tt.
ol AA7|HeY ERAAE =9 F24 %S &
Holz 4= Qlou, ol ] 9] NbSe ¥t {5

£ YE7l= ofFeh 23 EJ—"“H s T
T UE AA7|RHH AR F3 ERAATE EA4
o AR A Sl A NbS ﬂ]g%‘ﬂﬂ ol A
0% Bt (k8 3) tAlsos AV A2 A,
Az wdgo] &2y HAZ 7IXE7) vy 5 HHHE
of ;Esp} Wastth 94 ApA|ureE B R A
719 Hrhg AeiAA A 2E-E EE3trh(Sowinska-
Swierkosz and Garcia, 2021). 18}, MRV ©o]3< 93]
DTRAA U8 &5 Az HHE0] 1wl g g5t
A 719 B WA 7|6E A B gF Ao of
S B7h 7hssto], AA|A Q] Wl SHlA aE
ofst7] olgl& & Utk AT REH Y 1Lt HEo
AU Q. Ag-2dg o] A=2Ql &go] Fasitt ALt
g AY-mdg2 27] Agte] WFd FHA| £F
o] Ao £go] B 4 glom, BE B Slet et
A2 E A5t FA|Slo| EFA o]t Amer et al., 2013).
AU e BdlegE B3t AZee] A aitgrte Al
Sote] weElyt ZR%] fLAS) A4 av HE SH &
2o] 7lsdf(Albert et al.,, 2019, 2021), AA7]|555H 2]
QAR T AY-HrHEAe] 8 WHEC] € & qlth
Orozco-Messana et al. (2022)9] AFE= AA7|HESHH
MRV SHoj|A F1g o= = AHoltt. o] A= HE
AZU 7] AA DA TIRilLe 7\’\374]@—4 A
T4 AYE TEOIh AYte TA FFo] thgt
CFD (Computational Fluid Dynamics) @32 X dY5}17
AA A &= & AR n)7]F HolHE 45t A
b} HIW FFE AEstt Y3, A ALE 9
S AHIHEAIS] GIS HAREY RdS F55to] 2y
Hd A9 #E &olsH stleH, gHEH A} b
O|E]Z EU Hlol¥ ¥&3} T2EE DB FE 2 Busty
urk. 17 RUEP AFe W=, BA ARRIe fAE
o 59 33 5 AA7|Eei Y] 2 AR AT A E
T}, Filazzola et al. (2019)9] A+ AF2 wetE 4]
AFE §8o] 7hestH AA7|RteHel autd HES}
Z1Zdoly gHo| §-&& Zog Holth

aro 2

o

-
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o BE ATEALE B1g, 9A 5 A ZdolA
AR B YA 5 48 S} 8

229 5 glong wHoly /v HERA D BY o
2 7o A4 o aato] FYst PHE Y
o) Awst Waste, o] HAolA AlRT 21 21|

Hhsiy 2y HyEE ety dAE 280t St

3.2. HHZ AA

[What] AA7]0lsiH @S s HAEES AAR—MH
© A2 NbS AlgAtdo] 7|E HAIRE 551, MAlE
<7 % FEeR E&ol= Jolt. 7|E WAk Ad
719k AlZAIAS] ol ZAeE M A, ol s
o] & & Ut NbS AgARi<] o] A=k AL
lgzq A9} o] L (ie., o] F9 Zlo|)E LA}t

£ AoiH, AgAde] HE Aste A2 SR
(e.g., TE, A, =AEA, HE A5E)9 FBAE 4
gote Aol o]F ;2 A&, YHE, HolHz &8
o] 7}53k 8 AE WalK(Table 4).

[Why] 2t17]9bsis @A HAE A7 S8
A2 AR YLAA AA7IREeY AGAd o] B
o }U% =7kek Ao A sido] et WPt e
£ wYgslry| wj&Eo|th(DG RTD, 2021).

[How] 3 RIAZ (5 1) 7|E AGA =} A7 2
36]—1;]— A7 WS A A S, i]—ﬁzﬂi] o7 =g
7F ot 71 MAES] NbS S &8 7hs Akl
°e T35t} Table 4= 2|3k °ﬂ £01, &4
[ 2AE] A=t AR Aoz AA7|RsiHe Al
EA AA S e Adse A=
Aom =AA ] ol A7t
ojsd 4 Art. I FIHANA
EA W Ad7Ese] s Sieg, EAEY &
AR ZAIAZ L] BZolu, 715 A8, EUFA,
BHA-549] Y82 @A) Hdsto] M 2|94} o]
@ oFollA Aol7t et ATV EA DS SEAY
Aoxo o FAZ EAEL FEA YT diAdolA
g Al SFEAAE B HEA H 2771 ©l
ot &, A7 e SAE o Hol 28E] AxL
W AEE ol oF A=t gt ARV T
Azl 2 2912t o] 255 1T _IF AU ol
FHe] Az AHEAE, SASTA A=me AR
siio] A8 Al Z®A Aoy A # &-go] 7lsotH,

(b o e rlr
o N
o
i)
rlr

S|
Ist= AHo=F



Table 4. Examples of the legal system as a means of implementing NbS
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Law

Content

NbS Implementation

Direction

Framework Act On Carbon
Neutrality And Green Growth
For Coping With Climate
Crisis

Article 44 (Management of

Green Homeland)

* In terms of green land management, it is necessary to reflect the
Expansion of forests and green areas, and conservation of the ecological
network and restoration of the ecosystem in multi-regional areas in
Urban or Gun master plans under the National Land Planning and
Utilization Act

(@D Implementation basis :
Legal status

(@ Scoping : Spatial scale, Set
target

Framework Act On
Environmental Policy
Article 21 (Environmental
Consideration for
Development Plans and

Projects)

* (1) Where the State or the head of a local government develops a plan
for the utilization or development of land, it or he or she shall take into
consideration the relevant comprehensive national environmental plan,
City/Do environmental plan and Si/Gun/Gu environmental plan
(hereinafter referred to as “comprehensive national environmental plan,
etc.”) and the environmental capacity of the relevant area.

* (2) Where the head of a relevant central administrative agency, a
Mayor/Do Governor, or the head of a Si/Gun/Gu grants permission, etc.
for any project involving the utilization or development of land, he or
she shall take into consideration the relevant comprehensive national

environmental plan, etc.

(@D Implementation basis :
Legal status

(@ Scoping : Spatial scale, Set
target

® Implementation Means :

Indicator, Methodology

Natural Environment
Conservation Act

Article 4 (Responsibilities of
the State, Local
Governments, and Business
Entities)

» To take necessary measures such as preventing business activities from
damaging the natural environment, voluntarily restoring or recovering
the natural environment to cope with damaged natural environment, or
securing the ecological area ratio (referring to the ratio of soil area that
has ecological functions or natural circulation functions in the
development area) prescribed by Ordinance of the Ministry of

Environment

@ Scoping : Set target
(® Implementation Means :

Indicator, Methodology

Natural Environment
Conservation Act

Article 34-2 (Drafting and
Utilization of Urban
Ecological Maps)

* The Special Metropolitan City Mayor, a Metropolitan City Mayor, the
Special Self-Governing City Mayor, the Special Self-Governing
Province Governor, or the head of a Si (referring to the head of a Si
under Article 2 (1) 2 of the Local Autonomy Act; hereafter the same
shall apply in this Article) shall draft a detailed ecological and natural
map of an urban area under his or her jurisdiction (hereinafter referred
to as “urban ecological map”) on the basis of the ecological and natural
map drawn up by the Minister of Environment, and redrafts it every
five years reflecting the changes in urban environment. In such cases,
the urban ecological map shall be drawn on a map the scale of which
is at least 1 to 5,000.

® Implementation Means :
Data

Water Environment
Conservation Act

Article 27-2 (Formulation of
Plans for Restoring Aquatic

Ecosystems)

* The Minister of Environment, a Mayor/Do Governor, or the head of a
Si/Gun/Gu may formulate and implement a plan for restoring the
aquatic ecosystem (hereinafter referred to as “restoration plan”) of an
area which requires improvements in water quality or an area, the
aquatic ecosystems within which has been substantially damaged, thus
requires restoration as a result of the measurement and survey conducted
under Article 9 or 9-3.

(@O Implementation basis :
Legal status,
Implementation intensity

@ Scoping : Spatial scale

http://www.ekscc.re.kr
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Act On The Conservation
And Use Of Biological
Diversity

Article 16 (Contracts for
Payments for Ecosystem
Services (PES))

* The Government may conclude a contract, which addresses the
maintenance and management of natural scenery and natural resources,
changes in the methods of land cultivation, reductions in the use of
chemical materials, the creation of wetlands, other methods of land
management, etc. (hereinafter referred to as “PES contract”), with a land
owner, occupant or manager, or may recommend the head of a local
government to conclude a PES contract, to ensure the systematic
conservation and promotion of ecosystem services such as Ecological
and scenery conservation areas, Natural parks and wildlife protection

zone.

@ Scoping : Set target
(® Implementation Means :

Indicator, Methodology

Act On Urban Parks And
Green Areas

Article 12-2 (Contracts for
Use of Sites for Urban Parks

* After an urban or Gun management plan for building an urban park is
determined, the Special Metropolitan City Mayor, a Metropolitan City
Mayor, a Special Self-Governing City Mayor, a Special Self-Governing
Province Governor, or the head of a Si/Gun may enter into a contract
for use of a site for the urban park (hereinafter referred to as “contract
for use of a park site””) with the relevant land owner for all or any part
of the site to build the urban park.

@ Scoping : Set target
(® Implementation Means :
Methodology

National Land Planning And
Utilization Act

Article 27 (Basic Surveys to
Formulate Urban or Gun

Management Plans)

* The Minister of Land, Infrastructure and Transport, a Mayor/Do
Governor, or the head of a Si/Gun shall include a land suitability
assessment and a disaster vulnerability analysis in the details of a basic
survey under paragraph (1). <Amended on Mar. 23, 2013; Jan. 6, 2015>

@ Implementation basis :
Legal status,
Implementation intensity

® Implementation Means :
Indicator, Methodology,
Data

¥Note (Korea Legislation Research Institute, 2024)

(D Implementation basis(°]% <A) :

® Implementation means(°]3d ) :

AEIAA B2 K EA,

SHoR M5 & ok
How] % WAZ (¢ 2) AFelolelo] WA AA A Pt ole] AR AA/]uepy T8 A Sto] Z4)

o] et oA 2A718H ol Apd7laepse] Selvetola & TAs] 919

Legal status, Implementation intensity / @ Scoping(HYAA) :
Indicator, Methodology, Data

[4

[¢]

<ol A AEER A7

Spatial scale, Set target /

woh5A] A% S Nbs BATY B 7Y FHE BRIIZOE Spof Adsul A
W B A1 & 5 AL A0 BTk A

Y FUE A9 P4 URY AL GO T A BT Uk ARE AR Hol) WA A
AE0] &4 BE 5 A YA} AAY BF o FRT Aol
dolE7t Bashet, mAAS ) SATS U+ SIE
PEAO ARE TAMAT L} oot TAMHETE 3.3. Y=Erdgnt YEAMHIA ST
£ ISR, S AR SIS (whay Aelenael gatde aese Re
oz 371 AYTAE AR v . .

SR R HE BRI AN B

H—g— I~ —O—%EE B74et 2 EolthKim et al, 2020).

.
Ag FEollA &

ool 715 the:

2 ol W2 dPYRs
B4 50| A7t vt E oty TAYE A Lo

A AAAER HLEAEE
LIl 2 FIET
NbS ASAY 28 Z9 F7h ek dat A
AHEGEL 15 S 9 R49 7L AR
42014 8ol olAL, 59 T BAL.

59 EAAL B
o], HleEA L

[Why] 2H17]etsig W

e R Yok 2

A

Journal of Climate Change Research 2024, Vol. 15, No. 4

grepAol
A ehepgo) AEAA H 2]
al., 2015; Schwarz et al., 2017), XF17|dtelH A ALY
e AeiAAR L 42 =

AL A7l ALY Aol eAAE A0 S
2o §As, AAsleE 208 B AwALA
o 0]} (Net-gain)& FE=3H=

Zoltt.

Za% olg
Z|R| 7] ¥ko] ™ (Elmqvist et

3 2= 917] o
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T£o|th(Giordano et al., 2020; Sharifi, 2021).

[How] A RIAR (T 1) AHA7|HEsi ADAG ] 3
7t AR AEUGE FY ¥ S EoloF Ttk
METIFAH L 97 (Genetic), E55+2](Taxonomic), -
% Z|(Functional), 7|52 (Phylogenetic), X]4]*](Habitat)
T ARl FoE 7 25t EAA g A= A
ETdAE= B AU SEAYE EReHE, AH
A g8 oA FHEGoY, 7|Hst JMa A
oA =AIYEA FFY A%t o] o] E
31 Qlth(Fischer et al., 2010; Lyashevska and Farnsworth,
2012; Naeem et al., 2016; Uchida et al., 2021). =A]-537F
I A9l 7] AZde] 7hstt AETY e A Y
o loy e A SHA oAby FEThdAd 7id
o] ZA|ZAH} e] A go| vtFE ook 3ttt EEEA=
A AEHGES 712 24 A ¥t SO
(Knapp and Maclvor, 2023), 7}24 $£5& 5-10-20 H|&
2 245t AF A7t W S5 At AASF A
7 EEohe HEE {4 g Als BeE ARATL
A5kl QIth(Knapp and Maclvor, 2023).

(G 2) A7l MRY o) SE TR, A
Hl2of ofet NbS 7 @ 9% mst Waslt. ol
AAZ|RrsY AGAE 2t 71E AEudAdel o|
Aro] JFS FAUASA, A 2] TYARE thF=
APFHUEEoltt. MRV W BETHF/dT} YA AH A
His AYAY o]Fo: o]d &2 FAISHAY, <=0l
olo] A=A 2 7= oo gttt o]F {5 SAZ o
2 1#staR} sk AEvdde] HeE 285 &8
7Fsdt AR, =3 2ag HolHE wryste] A E AF
o] Eojof & Zo|t}. 4 BIe] WA R = FEHA A
HIA ZF A Bikeg, B4 A vs & SR)U AEHS
3t 71et AFSlE 2A 7t A4 23k Qulohy, ol &
A% SH HEZF asieh AP Al AR et AA
7IRrelR AGAR] JA9 SEAT, ZAAANE 2 W
EG @4 viEo] A 2y 3 AtgolH AluEe ¥
7hd H A5 HES E89) A 2aTE Haskete A
o] F8Q3s}tt

3.4. O[GHAIXL F0{-2hit
H

[What| 2171t 78S 918 olshabAlA Fol 3
Atolgt Ap7|uksl AL W olshaALY e
AT, olSAR 7F AL, SaH A4 ko)

HEAHS 7ot Aolth

[Why] ZFA719tsi @S Isf olsiadAAF 8%t
olf= ARIEE ARt AAA|, AFA, AFAL AR
Al, AAFA & THFT AS] g Eo] AAE o] A ATt
go] ExstH, NbS Al GArdo] AR AA] 213 9o
Slof B4 £ 2Ast] o]k, ojshEA Fol
= NbSO| e BhE F4eka St Alvto] Hus
NbS & A o]sjaAALe] JT2 F 8 5TH(Eggermont
et al., 2015; IUCN, 2020; Seddon et al., 2020, 2021).

[How] (5~ 1) ol AR} o5 s %Al olsiaA
Apo] gk Ay}t GARAR I W ot A2 a6l
of gttt oJsiAIAE AHAZIRSHH AGAR]S] AHRHA
Q1 7|83} o, @2, AT A% 5 T GRS T
4= QITHIUCN, 2020; Scott and Moloney, 2022). o]a| &4
A= A A 9 oA 9, Agtat dieh oot =&
S Ag7gol Aot o|sjEAIR = NbS A 7]REs|
WOl Ahgakel MRVO] A|H138K(Citizen Science)C.2
7lojet 4 Qle. Almlgske wAEslel Alelso] Aest
5 3ot Bl o] ols) ARl Welshe chake
A]o]th(Koh et al., 2019). Hlo|H 3 3 HFET ofyzt
PMRV (Participatory MRV)2} Zro] A2 0] FHlo] |
28 Z83F 4 QO (Neset et al, 2020; Tengd et al.,
2021), A= QIFHeF ApZo] "R o] Qlo] AJHlsto)
F8/o] == ACE AJEH ol sl thgEt ol
AR} ZeAE] o8A] HolsiaL o Fejo 25
4o] AREEAE HetalAL, sAlol AR 18 5
o8] ejo] gl Foj7t " e stth(Kabisch et al., 2022;
Raymond et al., 2017).

[How] (5~ 2) AHA7]6tsis AZApdo] F7t dida
B FA, 8-vlas] i 5 o9 olsiEAA 2 A
sk 8 9 wA19) siado] asit o= tE 7t
& I ol AR 7t FEE, A4 1t Zsold, A
SR AT HHY A:e] Fpol= It JAFE 5

Qe 429 S A4l Bk AREA ASolu
BT AGANYGY gAY R Vs 52 2
of. AA7Hs Y AGAIRYS EA|, SEE Y2 E Sk
SHAGY] Yoz 2AdH T elldiide] Ao
B YASHA] gk = Atk ol fsl Al Al 24, AZ
4 o= ekl A a3 sidS sl =82 BH9
=
A
o]

o0 18 N ox

il

oft H
|

rorok oft

258, A7 ARt 8 2 B

http://www.ekscc.re.kr



458

Sto] JAEIE Al=u 224 5 B84 24 Al=ee, o
AEE, ZEA) 52 si2d AlA7E Basi.

4. 28 A E9

1% 7] gt GAFYEA FE SHOE K]
wrspg el st AAel g w7k AFoleh.
A, WS BT A7 £ T o]
L 2N 1 EGFoR U8 Aotd AANEAE B
3 BAFHUCRY BE 5 FUYL AFAL A%
FeHe =R 9T AR A8l BEOR HNT
% glrk

o] ATE FHY HPATE vIFOE AeA7|uroNY
TRS 9% AN U AASIL 715 e A
Foll e AAES AgSA =St Aels|ure
Wel T A DAV P, WA J

=
A A A H A =2, o]s| AR} Fol-shato] ZQ 51 Hl
JE|ofof stH, & o et A, FH S Lol

Zasteh. AA7EeES A A dS g7l
AA S AHor AT W BoAdo] AT &
Aol A AFet A7t FAAA2 AA A
g FAA “AA7IRES ol ofE 7] 9t 2%
AFHoz &89 & ot Eg dAE=E AtE
o] A% EFAtEl R, A4 EASL = Al
Tt AdrsiRie s 2AD 4 S ARHLE Y
ER Ut

o] A= EAAGl ) AAr|HtsiE el 4 o

55 434 AdaTet sl 9o fuye 4%
¥ W7} gk EFF AA7|uEo] 1% 7] Thgol 2

%

ojA FHARI fEAY A FHE Fol A+E AP
H|AQl A ZoA AEL FQ35}t} Seddon et al. (2021)
A ZAA7ureHo] gerAg Aol Aok zefeta 1
AYA o zH kg 5 HTARl I A AA7IRE
o] FaxS AmHolof gt

J2u 715 917 AIHE Hols] Ard7]Ets ol A
do| 5%t AL 18 ZA-AAEHA F 2
tFet 253 7158908 YA AR ZHA olgf-aid
st AR QAT 4= 9lon % miE AHF]Y] 24
I 3 71% g3l lojA AA7|EteE S uie- Fagt
A o]l E ACE 7didn

Journal of Climate Change Research 2024, Vol. 15, No. 4

01X - art -

E 4 A EA(NIBR202304109) 9]
AFZTE 7|22 ZAHASU

References

Albert C, Brillinger M, Guerrero P, Gottwald S, Henze J,
Schmidt S, Ott E, Schréter B. 2021.
nature-based solutions: Principles, steps, and insights.
Ambio 50(8): 1446-1461. doi: 10.1007/s13280-020-013
65-1

Albert C, Schroter B, Haase D, Brillinger M, Henze J,
Herrmann S, Gottwald S, Guerrero P, Nicolas C,
Matzdorf B. 2019. Addressing

through nature-based solutions:

Planning

societal challenges

How can landscape
planning and governance research contribute? Landsc
Urban Plan 182: 12-21. doi: 10.1016/j.landurbplan.2018
.10.003

Almenar JB, Elliot T, Rugani B, Philippe B, Navarrete
Gutierrez T, Sonnemann G, Geneletti D. 2021. Nexus
between nature-based solutions, ecosystem services and
urban challenges. Land Use Policy 100: 104898. doi:
10.1016/j.1andusepol.2020.104898

Amer M, Daim TU, Jetter A. 2013. A review of scenario
planning. Futures 46: 23-40. doi: 10.1016/j.futures.2012
.10.003

Bartesaghi-Koc C, Osmond P, Peters A. 2019. Mapping
and classifying green infrastructure typologies for
climate-related studies based on remote sensing data.
Urban For Urban Green 37: 154-167. doi:
10.1016/j.ufug.2018.11.008

Calliari E, Staccione A, Mysiak J. 2019. An assessment
framework for climate-proof nature-based solutions. Sci
Total Environ 656: 691-700. doi: 10.1016/j.scitotenv.20
18.11.341

Castellar JAC, Popartan LA, Pueyo-Ros J, Atanasova N,
Langergraber G, Séumel I, Corominas L, Comas J,

Acuiia V. 2021. Nature-based solutions in the urban



RI2A7 ol 1o

context: Terminology, classification and scoring for
urban challenges and ecosystem services. Sci Total
Environ 779: 146237. doi: 10.1016/j.scitotenv.2021.146
237

Cohen-Shacham E, Andrade A, Dalton J, Dudley N, Jones
M, Kumar C, Maginnis S, Maynard S, Nelson CR,
Renaud FG, Welling R, Walters G. 2019. Core
principles for successfully implementing and upscaling
nature-based solutions. Environ Sci Policy 98: 20-29.
doi: 10.1016/j.envsci.2019.04.014

DG RTD

Innovation).  2021.

(Directorate-General ~ for  Research  and

Evaluating the impact of
nature-based solutions — A handbook for practitioners;
[accessed 2023 Dec 28]. https://data.europa.eu/doi/10.27
77244577

Eggermont H, Balian E, Azevedo JMN, Beumer V,
Brodin T, Claudet J, Fady B, Grube M, Keune H,
Lamarque P, Reuter K, Smith M, van Ham C,
Weisser WW, Le Roux X. 2015. Nature-based
solutions: New  influence  for  environmental
management and research in Europe. GAIA 24(4):
243-248. doi: 10.14512/gaia.24.4.9

Elmqvist T, Setdld H, Handel S, van der Ploeg S,
Aronson J, Blignaut J, Gomez-Baggethun E, Nowak
D, Kronenberg J, de Groot R. 2015. Benefits of
restoring ecosystem services in urban areas. Curr Opin
Environ Sustain 14: 101-108. doi: 10.1016/j.cosust.2015
.05.001

Filazzola A, Shrestha N, Maclvor JS. 2019. The
contribution of constructed green infrastructure to
urban biodiversity: A synthesis and meta-analysis. J
Appl Ecol 56(9): 2131-2143. doi: 10.1111/1365-2664.1
3475

Fischer M, Bossdorf O, Gockel S, Hiansel F, Hemp A,
Hessenmoller D, Korte G, Nieschulze J, Pfeiffer S,
Prati D, Renner S, Schéning I, Schumacher U, Wells
K, Buscot F, Kalko EKV, Linsenmair KE, Schulze
ED, Weisser WW. 2010. Implementing large-scale and

biodiversity

long-term  functional research:  The

biodiversity ~exploratories. Basic Appl Ecol 11(6):

2I%] 9 2t 459

473-485. doi: 10.1016/j.baae.2010.07.009

Frantzeskaki N, McPhearson T, Collier MJ, Kendal D,
Bulkeley H, Dumitru A, Walsh C, Noble K, van Wyk
E, Ordofiez C, Oke C, Pintér L. 2019. Nature-based
solutions for urban climate change adaptation: Linking

policy, communities  for
evidence-based decision-making. BioScience  69(6):
455-466. doi: 10.1093/BIOSCI/BIZ042

Giordano R, Pluchinotta I, Pagano A, Scrieciu A, Nanu F.

science, and practice

2020. Enhancing nature-based solutions acceptance
through  stakeholders’
identification and trade-offs analysis. Sci Total Environ
713: 136552. doi: 10.1016/j.scitotenv.2020.136552

Griscom BW, Adams J, Ellis PW, Houghton RA, Lomax
G, Miteva DA, Schlesinger WH, Shoch D, Siikaméaki
JV, Smith P, Woodbury P, Zganjar C, Blackman A,
Campari  J, RT, Delgado C, Elias P,
Gopalakrishna T, Hamsik MR, Herrero M, Kiesecker
J, Landis E, Laestadius L, Leavitt SM, Minnemeyer S,
Polasky S, Potapov P, Putz FE, Sanderman J, Silvius
M, Wollenberg E, Fargione J. 2017. Natural climate
solutions. Proc Natl Acad Sci U S A. 114(44):
11645-11650. doi: 10.1073/PNAS.1710465114

IPCC (Intergovernmental Panel on Climate Change). 2023.
Climate change 2023:
Switzerland: IPCC. doi: 10.59327/IPCC/AR6-978929169
1647

IUCN (International Union for Conservation of Nature).

engagement in  co-benefits

Conant

Synthesis report. Geneva,

2016. Nature-based solutions to address global societal
challenges; [accessed 2023 Dec 28]. https://portals.iucn.
org/library/node/46191

TUCN (International Union for Conservation of Nature).
2020. Guidance for using the TUCN global standard
for nature-based solutions: First editions. https://portals.
iucn.org/library/node/49071

Kabisch N, Frantzeskaki N, Hansen R. 2022. Principles
for urban Ambio  51(6):
1388-1401. doi: 10.1007/s13280-021-01685-w

Kabisch N, Stadler J, Korn H, Bonn A. 2017.

Nature-based solutions for societal goals under climate

nature-based  solutions.

http://www.ekscc.re.kr



460 O[X|% -

S

Linkages between science,
Open.  doi:

change in urban areas:
policy
10.1007/978-3-319-56091-5

Kim H, Kim Y, Kim S. 2020. Study of the method of

drawing up a regional biotope map (in Korean with

and  practice. Springer

English abstract). Suwon, Korea: Gyeonggi Research
Institute. Basic Research 2020-02.

Knapp S, Maclvor JS. 2023. Nature-based solutions and
biodiversity: Synergies, trade-offs, and ways forward.
In: McPhearson T, Kabisch N, Frantzeskaki N (eds).

Cheltenham, UK:
83-103.  doi:

Nature-based solutions for cities.
Edward Publishing.  p.
10.4337/9781800376762.00014

Koh JK, Kim YS, Ye MJ. 2019. The potential of citizen

environmental

Elgar

science to address issues. Gyeonggi
Research Institute. https://www.gri.re.kr/web/contents/res
report.do?schM=view&schPrjType=ALL&schProjectNo=
6412&schBookResultNo=14362

Korea Legislation Research Institute. 2024. Statute of the

[accessed 2024 Mar 3].

https://elaw.klri.re kr/kor_service/main.do

Repucblic of Korea;

Langergraber G, Pucher B, Simperler L, Kisser J, Katsou
E, Buehler D, Mateo MCG, Atanasova N. 2020.
Implementing nature-based solutions for creating a
resourceful city. Blue-Green Syst 2(1):
173-185. doi: 10.2166/bgs.2020.933

O, Farnsworth KD. 2012.
dimensions of biodiversity do we need? Ecol Indic 18:
485-492. doi: 10.1016/j.ecolind.2011.12.016

Maes J, Jacobs S. 2017. Naturebased
Europe’s sustainable development. Conserv Lett 10(1):
121-124. doi: 10.1111/conl.12216

Marr MA, Marett DA, Wohlgemuth N. 2018. “MRV in

and

circular

Lyashevska How many

solutions for

practice” - Connecting bottom-up top-down

approaches for developing national MRV systems for
NDCS. New York, USA: UNDP. Knowledge Product.
Myung SJ, Oh IC. 2021. A study on Nature-based
Solutions (NbS) for response to environmental crisis
Korea:

(in Korean with English abstract). Sejong,

Korea Environment Institute. KEI Policy Report

Journal of Climate Change Research 2024, Vol. 15, No. 4

HEx} .

2021-10.

Naeem S, Chazdon R, Duffy JE, Prager C, Worm B.
2016. Biodiversity and human well-being: An essential
link for Proc R Soc B
283(1844): 20162091. doi: 10.1098/rspb.2016.2091

Neset TS, Andersson L, Uhrqvist O, Navarra C. 2020.

Serious gaming for climate adaptation—Assessing the

sustainable development.

potential and challenges of a digital serious game for

urban climate adaptation. Sustainability 12(5): 1789.
doi: 10.3390/SU12051789

Orozco-Messana J, Iborra-Lucas M, Calabuig-Moreno R.

for improved

2022. Combined greening strategies

results on carbon-neutral urban policies. Buildings
12(7): 894. doi: 10.3390/buildings12070894

Page MJ, JE, Bossuyt PM, Boutron 1,
Hoffmann TC, Mulrow CD, Shamseer L, Tetzlaff JM,
Akl EA, Brennan SE, Chou R, Glanville J, Grimshaw
JM, Hrobjartsson A, Lalu MM, Li T, Loder EW,
Mayo-Wilson E, McDonald S, McGuinness LA, Moher
D. 2021. The PRISMA 2020 statement: An updated
guideline for reporting systematic reviews. Int J Surg
88: 105906. doi: 10.1016/j.ijsu.2021.105906

Park J-H, Hong J-W, Sung S. 2022. Strategy for climate

based study  of
ecosystem-based adaptation (in Korean with English
abstract). J Clim Change Res 13(2): 213-220. doi:
10.15531/KSCCR.2022.13.2.213

Park JS, Ahn YH, Yoon EJ, Hong NE. 2021. National
land initiative for the realization of a carbon-negative
city. Plan Policy 479: 6-11.

Presidential Commission on Carbon Neutrality and Green

Growth. 2021. 2050
https://2050cnc.go.kr/eng/contents/view?contentsNo=42&

McKenzie

change  actions on  case

carbon neutrality scenarios.
menuLevel=2&menuNo=49

Raymond CM, Frantzeskaki N, Kabisch N, Berry P, Breil
M, Nita MR, Geneletti D, Calfapietra C. 2017. A
framework for assessing and implementing the

co-benefits of nature-based solutions in urban areas.

Environ Sci Policy 77: 15-24. doi: 10.1016/j.envsci.

2017.07.008



RI2A7 ol 1o

Schwarz N, Moretti M, Bugalho MN, Davies ZG, Haase
D, Hack J, Hof A, Melero Y, Pett TJ, Knapp S.
2017.  Understanding  biodiversity-ecosystem — service
relationships in urban areas: A comprehensive literature
review. Ecosyst Serv 27: 161-171. doi: 10.1016/.
ecoser.2017.08.014

Scott H, Moloney S. 2022. Completing the climate change
adaptation planning cycle: Monitoring and evaluation
by local government in Australia. J Environ Plan
Manag 65(4): 650-674. doi: 10.1080/09640568.2021.
1902789

Seddon N, Chausson A, Berry P, Girardin CAJ, Smith A,
Turner B. 2020. Understanding the value and limits of
nature-based solutions to climate change and other
global challenges. Phil Trans R Soc B 375(1794):
20190120. doi: 10.1098/rstb.2019.0120

Seddon N, Smith A, Smith P, Key I, Chausson A,
Girardin C, House J, Srivastava S, Turner B. 2021.
Getting the message right on nature-based solutions to
climate change. Glob Chang Biol 27(8): 1518-1546.
doi: 10.1111/gcb.15513

Seddon N. 2022. Harnessing the potential of nature-based
solutions for mitigating and adapting to climate

376(6600):  1410-1416.  doi:
10.1126/science.abn9668

Seto KC, Churkina G, Hsu A, Keller M, Newman PW,

Qin B, Ramaswami A. 2021. From low- to net-zero

change.  Science

carbon cities: The next global agenda. Annu Rev

Resour 46: 377-415. doi:
10.1146/annurev-environ-050120-113117

Sharifi A. 2021. Co-benefits and synergies between urban

Environ

climate change mitigation and adaptation measures: A
literature review. Sci Total Environ 750: 141642. doi:
10.1016/j.scitotenv.2020.141642

2I%] 9 2t 461

Siddaway AP, Wood AM, Hedges LV. 2019. How to do a
systematic review: A best practice guide for conducting
and reporting narrative reviews, meta-analyses, and
meta-syntheses. Annu Rev Psychol 70: 747-770. doi:
10.1146/annurev-psych-010418-102803

Smith AC, Tasnim T, Irfanullah HM, Turner B, Chausson
A, Seddon N. 2021. Nature-based

Bangladesh: Evidence of effectiveness for addressing

solutions in

climate change and other sustainable development

goals. Front Environ Sci 9: 737659. doi:
10.3389/fenvs.2021.737659

Song J, Lee G, Kim H, Jeong J, An Y, Jo M, Moon M,
Jeong S. 2022.
direction. Urban Inf Serv 478: 5-22.

Sowinska-Swierkosz B, Garcia J. 2021. A new evaluation

framework for Nature-Based Solutions (NBS) projects

Carbon neutral wurban planning

based on the application of performance questions and
indicators approach. Sci Total Environ 787: 147615.
doi: 10.1016/j.scitotenv.2021.147615

Tengéd M, Austin BJ, Danielsen F, Fernandez-Llamazares
A. 2021. Creating synergies between citizen science
and indigenous and local knowledge. Bioscience 71(5):
503-518. doi: 10.1093/biosci/biab023

Uchida K, Blakey RV, Burger JR, Cooper DS, Niesner
CA, Blumstein DT. 2021. Urban biodiversity and the
importance of scale. Trends Ecol Evol 36(2): 123-131.
doi: 10.1016/j.tree.2020.10.011

Yoon EJ, Lee HJ, Ahn SM, Ahn YH, Lee CHJ, Park JH,
Kang HW, Jo KH, Lee JH. 2023. A study on the
realization of Korean carbon neutral city (1): Focusing
on the conceptualization and spatial planning (in
Korean with English abstract). Sejong, Korea: Korea

Research Institute for Human Settlements. Basic 23-35.

http://www.ekscc.re.kr



	자연기반해법 구현 원칙 및 수단 탐색
	ABSTRACT
	1. 서론
	2. 이론적 고찰 및 연구방법론
	3. 결과 및 고찰
	4. 결론 및 토의
	Reference


