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Abstract

Riparian forests are vegetation belts along rivers, lakes, and inland wetlands that provide multiple ecosystem services
such as water purification, flood regulation, habitat connectivity, and carbon sequestration. Internationally, riparian
forest restoration is increasingly recognized as a nature—based solution(NbS) for climate adaptation. The European
Union has adopted legally binding restoration targets, the United States integrates riparian buffers into agricultural
and water programs, and Australia and Canada emphasize community—based governance to restore floodplain
connectivity. This study (1) synthesized mechanisms and outcomes of international policies and programs, (2) assessed
the current features and limitations of Korean research and policy frameworks, and (3) suggested directions for
a Korean riparian forest restoration program and monitoring — reporting — verification(MRV) framework. Findings
indicate that Korea’s river management remains dominated by flood—control objectives, overlooking the role of
riparian forests as carbon sinks and multifunctional ecological assets. Policy design should therefore incorporate
principles of floodplain reconnection, buffer strip management criteria, and performance—based MRV systems. In
conclusion, riparian forests represent strategic ecological infrastructure that can simultaneously advance Korea's
climate neutrality, water quality improvement, flood adaptation, and biodiversity conservation. Strengthening
evidence—based governance and aligning with international policy trends will enable riparian forests to serve as
a key intersection of national climate, water, and biodiversity strategies.
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1.MEZ
7|1 A AR FA4% &7 HIE ot
A (IPCC, 2021), ol2|gt ¥iste] tf-gst7] fIgh theFat
A e wJeto]l =9 vt 58] AW 284
o] Fol Bk £& Xt FFo] o]FofxaL Qe 41 AH
Al(riparian ecosystem)of] et B4 B =92 2 A|A 2]
Aertdd 23 A 59 53 22 Yol ot et F

S T3 9t(Naiman & Décamps, 1997; Palmer et al.,
2009; Beechie et al., 2013; Capon et al., 2013). $HH, &
=204 ‘e AEA= shd =, ot HEd, AAE
2okt 1472 59| 5k 7 (riverine landscape)#7t
otUzt 34 A4A] 5 A4 4 A (lacustrine landscape)
(Cowardin et al., 1979)2 EZI5l= FH A (freshwater
landscape) AeiAIZ FoJstH, 2 =72 ‘P (riparian
forest) = H7 @ ¢ YL 2R FHE AT
tH(Naiman et al., 2005; Lee and Baek 2023).

49 2] (riparian zone)-& AA|A 157} S4B E2A &
Skl &5h= 23 BeiAl(Maraseni & Mitchell, 2016)
24 271olA HEE7HA] olojA= W A9S UEdt
(Naiman & Décamps, 1997). o] 2|ge¢| Wdst= +HH
2 F2 AL 54 YHAE ddste 553 944

A& Y™ (Ward et al.,, 2002; Naiman et al., 2005),
3f, B4 24, BAEddd 24, g4 5 2 A%

ot AHA AHAE FAll AT (Pusey &
Arthington, 2003; Capon et al., 2013; Riis et al., 2020).

59 #¥E2 wEA Attt o5 22 Ages <
of =2 &4 A F8& AU, 7|$H3} O3 SHA
Z2% FAZES 7IAHDybala et al., 2019). 20 $HYH
o] Bkt A gaAge W9l 172,794 tC/haZ B
= (Sutfin et al., 2016), 4% FHY A4dHE= 68 158
tC/haf] BAE AFst= Ao= UeRth X3t AXE &
g B2 AAdold Hls) 7] &4 £F £ E FHf o]
A 7A&Sketa, EgetAr B2 iy Zr1H o2 200%
ol F7ot= Aol 1= tHDybala et al,, 2019). o]
= HEURR(Salix spp.) 2t EZBF(Populus spp.) S 2
o] wgk A-ggo| FHold fFE] FA THANME A
o2 w27 A7) j2Eolth(Karrenberg et al., 2002). &
HE oHEe Eg 52 ALY 7 5o f9H]
St &4 A7 = Ho|W(Matzek et al.,, 2020), 98 B
Aol A= B Aol vlsl g Aol AR5 St
3t Ao g HIEJHClifton et al., 2024; Lininger et al.,
2024). ol=gt &4 A 752 Y HdE 7]
5 A g Ho=2 8ot s A WS £ ot
(Lininger et al., 2024; European Commission, 2021).

TR BN BUe AAA o AHY Adde
Eo] EES BT AETH B 7)ol # ofyet
(Sabo et al., 2005) 7|3} ¢35 I3t &4 5, 4
WA T oA A AEAE AFches SRR &85

o4
o

oft 4 ]
e,
o

2 QIth(Capon et al,, 2013). FAHo=E UN A &

¢ 109(2021-2030), UN A&71Hs3er i H3E(SDGs;

SDG 6: B 94, SDG 15: 84+ AEfA), EU A =4

(2024) SolA +Hd Hde W

(UNEP, 2019). o]& s #o] & F4U o2 Aq%eE ofy
AN, sl A, AETE BA, 29

(Resilience) Fx1e] 7]ofghth= 1A o4

et al., 2013, Perry et al., 2015).

J=v FAALS] Y] 715, g4 P o] dEke g &
Ao g 77 o= §AE Adrh IPCC 2006 7Ho] =&t
@13} 2013 Wetlands Supplement, 2019 Refinement= 3
2 AFA(: a=zr, dF7, dud)] dis] Hiole
Aot EQFErA AMY WS AASta 9low, WSS9
THHELE HE9 A4 AAE AFSHA 2FE=THIPCC,
20065 20135 2019). ©]& sl th=o] F7to| A= 1

o] @Ak QMECA FEtsAY A W] SEE
E 297t gonl, @ BF £wHel Jlolg SgPHos

rZ o

FotAl Eohe el s Ao
o, ol s Zoisket ZAISE oA 1
ot 52171 A ZrAstE.em(Yi, 2021), @A sH

o

olt

= =]

g AL o] - x| FHOR AN AA SHAEE T
o] tHAhn & Lee, 2024). ol&gt M2 &R 7]
H5l o8 715 AEiA AHl A R E AIdEHoR

Al otH, AvHor FHFe] IFAHS FEo| E8ol
Eote A%S xddtth 59 =2 7|15
L7 o Bt (KMA, 2020), $HELS 7

& Aol Hior i HYH, sted =97t Kot
£ HolA =4 Blu A7t Fasiet

N

[e)
Axt A E A, §= SHE B Ao =22 0k
2 Ak AS 5402 gt 7|E JY sHE A=
T2 74 WA, AAA 2 Aot B, HHedEd A
# 5 NE BEAAEL 7 5S AFHoR B4t ° =
g Fol 9tt(Han et al., 20135 Jo & Park, 2015; Seo,
20195 Lee, 2020). olofl Hs} & A= +HHS 7]$HS}
-3 gAgdolete oA AxYstauzt gt £
4, v+, &5 5 AN AdS HESk] 1 aapdy
AARE Brota, olE EYE =9 AHH 8§ 7154
T A ehS BAIREo 2 o] 7| RSt o3 ek

=
M Fast qLe 3L =+ Ax 71Nk vhdstazt g,
S ARAA =oRoRA,
[e)
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AT AEE A F HFE FESHAS 2R, A7
of Zta Ao A XM FA} HY, A K ]
statt A& o, FHAFED) S HAEL74 (Nature
Restoration Regulation, 2024);, ©l= FF5(USDA)S]
Conservation Reserve Program(CRP) % Conservation
Reserve Enhancement Program(CREP), Betd o] AtgiH
(Forest Code, 1934 7lA), 552] National Water Initiative
¢} Landcare 21, vt AW 9 FHF 23 Fol
zgHEY. &4, g dlolgH|o]A(Scopus, Web of

Science, Google Scholar 5)& &85+ “riparian forest,”

X
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4>

N

“riparian restoration,” “river restoration policy,” “wetland
carbon sequestration” 52 8 Z]YE= 20004 o]% &
o 23S AESKUTE B3 SAE (A, Bey 1
o3, [UCN, UNEP 5)& BzHoa mgsiqld.

A Bl OV =7 GHAREU, =9 At 29D, 7

E7} A% Saslo] AR Habrt H48 Amstd A
Aol e E ofF Fhe B7h 2A7kA QME
ZNIR)OIA 47 (Wetlands) R8-S Wid AFHoz u
EAY, SuY 2ol 7%, wa AA(HLEFY, NDC
)7 AAY A7} ot AR A 6w L 2§ Sl
e EQItkn WG] tRolch chy, 2 Ao vl
I BAe 23] AAH S43 o] £2e A4HoR
ste] @ ARl ot AES et o L
L ARA Bk A4 ek Aol Baau F
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o = fARE 71 (EE 719 9 AR E4e 7R
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At ZE £ ZAGHIH ALEA] HE)L A=Hoz
thRofof ot ¥4 AoA] Hetsojop & Fa WA|R
skl

1

Aol WA =T HEo], 5o A3 ot
2 2pA 78k (Nature—based Solutions, NbS) ¢
3o T AF(Woolsey et al.,, 2007, Chausson et al.,
2020; Nesshover et al., 2017) 5& Fg¢Ho=2 Zis4
o}, olo] wef =7HE Y AAE Hlw, E45H7] 9§
AA 72 24 & Akt 24 52 © HAE ¢=
(HE - 749 744, 59 58 44 oF), @ 444 &+
DEY A, 57 L A23A JAE R x), @ AHEA
AA(FST APgE 9T 2, A9QAE] o 1A%), @
71 EHs} g AAE(&aEH, NDC, SDGsete] A4,
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3.1 TAAf2le] T 2 YA A= 3T

3.1.1 RESE(EV)

fFEATS T 2030 AEHFE A= 5 29
9,9 do g g AEHA 548 S A2 AfEstal
o}, ol FP=E9 shd ®gd Bert ox5] orHsiy
ol gloew, 4 9 et FF DA o] nlEotrt= =
A4 &t th(European Commission, 2021). o]t

=

Astr] sl AT 20249 "AAELTA
(NRR); = AAstalon, =2 fHoz 1458 Qe
Y 8 olge] @=L itk RE 39T 20269714
=7} 2AFAE-YA 2] (National Restoration Plans)2 4=H3] A
EofloF 5t o] Algell= B i A9, A 22, 44,
DUEE AA7 §tEA] ZgtE]ojof STHIUCN, 2024). &
5] EU AETFY A=ZF2030)7 AAEH742024) o=
20309712 4 25,000 kme] sHdE ARSE AH
(free—flowing rivers) 2 H-sfiof Rtz FAA Z77F FA|
o] lth(European Commission, 2021; European Parliament

& Council of the European Union, 2024).
sty e ZdS H7F A BEUAL J7] B
AAZ #eEstar e Aolth old A=y FL2 Ad
dol 4 gHslHE AR, B - A7,
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2 AAIEA JIHIUCN, 2024).
FolMe Hed Ay AL =5,
98 d3e HEE B, o4 A,
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al., 2024). 4

=
o

o2 &3 Ak (Yousry et al, 2022;
g == “Room for the River”
of Hed qAd s 5 =7 S5
AR WY ow FeFATtRijke et al., 2012).
gt o2}t ko Bt A7t 7 o]s £k Zpo],

BEUHY A®] 27, 471 Al FR| &t o

sl F2 AR AHHAF(European Environment
Agency, 2022). TR} Thp 3] 91=0] 2A47EA QIHIE 2]of| A
= FHdo] EHE gAEFYOE AMER & e
grolty, gk EUY &9 A4S dest AHEdSs |

o] 7]%Hs}t A-g, A, AP AR Looh=
ko 22 W5ty Itk (Bernhardt & Palmer, 2011).

=

=53]
F9 WelA S 27 QAR NIR)S] 43
(B8, 22)9] BaAFDE TFstel FA FRAA
Wi

“Terrestrial wetlands” 7}e| 18] & 4145} R 11511 it

ot M2 SHY BT @Eé ;T%%X]P’] AHEY &
T 7|Hsl esto] AFA IAA A TS A=,
EU E44AE d434 9 A58 94 A4z 33
Az 2dg HrtEtH(Germany, 2024).

3.1.2 0=

=] Y B AL 5 SFoA HRE B
A (non—point source pollution) A4 A2 g s

FAAE HgE, HY] &2 d% A4, <
2 oFeprt AR AR RAERA, 5Y 7]
ZgAo] EASHE|QITHU.S. EPA, 2016). o] 2|3t Hi
19859 F8E 5 Ao Z7to] == Conservation
Reserve Program(CRP); o] == ATHUSDA FSA, 2022a).
ol IsHlo] Az ARE 10 15W FASIY A
Edste 2708 AH7 ddiret B H|E-S A Hdh=
A o]t} o]F Conservation Reserve Enhancement Program
(CREP), 2 A Ret 245, PRI F5o= A

oo
2 Bgete] A 94 BR-olE Sof 44 M, oM
= AYA F5d, S5 &8-858 2ActEE AAENH

(Hellerstein, 2017; Kleinman et al.,, 2019; USDA FSA,
2022b). CRP¢} CREP 2138 53| A £ 4&
oot PS4 A D A BY aTE A5He
2 HoF3 QtH(Tomer et al., 2009; Dosskey et al.,
2010). &, 2719] @3 FHHET 71N BAAHo] AR}
spyElo], ool 71 3us e Ba §49 o
zaol S 9T 29 3

a3 AR Aol 4

= O

o=

¥ 292 Sof moft 2 v}
olowz W Ba Aol Gelulsh] F7Hg Ao B

2] ot (Matzek et al., 2020).
olglgt Ay E2 A =

=T

[e)
T

sff FAStE ok dE Sol mIAAIE SHR(Lower
Mississippi Alluvial Valley)oll A= 5729 gt x4
= B0 B4 RET detet HAE Aol AR &
Ao g 3kl 9] © ¥ (Ouyang et al., 2013), o] A Ho] E
OJUME B B4 AW &4 S Hchs SRR F
A= Qlok(Stanturf & Gardiner, 2024). E3F A= 29k

fFYollA= CREP 7|6t 17 eha izt dAe} <, 4
= A7 ZUA HE tiH] =2 &84S Hols Ae=
T 7}=] 2 eHChesapeake Bay Riparian Forest Buffer Initiative,
2015; Kleinman et al., 2019). A% $4€32] Floodplains
by Design T2 182 A 2 E|, e 5, EXAAY 4]
g5 st T2 dotet AAA HdE FA 24
ot 2 A2 FH3oH(Washington State Department of
Ecology, 2019). 22|\ ©&7] Ak 9159 A= ALt 57t
o] A& gHY o2 £X24 AR AHHY, O
Holle Eota nl=9] Fd2 $HE !
A do] 71ewst tf-g 3 Aol 91 A
B2 FHESS HoErh
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45k olet of 3
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(CAR, Rural Environmental Registry)& 5
o] oS TS St thSoares—Filho et al.,
2014). o] AEE AfAE BEE A FE 2490 W o
2 2gAA e Pl FAHoRE EET
7He e ey BepdE o ds] =rh 247EA QI E 2o
Ae FHES HER 4APsHA= o QlTh
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Agle Hshs ARAYel #0530 (Simdes et al,
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=
% "Watershed Resiliency
and Restoration Program(WRRP);& &3l 715, &
gt fo 2159 (resiliency) 42t A4 SRE 59U AR
= Yot glom, sk, 5, MEd
&3 AAZ|GH(INDS)E FEHes FXstn 9l
Alberta Environment and Parks, 2019). ©] =271

o AT AGS Hol A HFARRlet A 2bA, Bl G A
7h Fofohs A9 BYA R SPE Qe @4 A8
AL =o17] 9loll, et A= "Manual for Riparian
Forest Buffer Establishment in Alberta; & H]53F &35}
H oiwde A, BEste] B oAl A, A AA,
TUHH AAE FAISksta tHAgroforestry & Woodlot
Extension Society, 2017). T3t Riparian Management
Course Workbook ol Al+= stet 2] Aot A SHek =
ol HE5eA E7]H (bioengineering) @] #-8-& HA5}
o, ol EH A4, el3ete] Bt we o= A
Alstar IFHAWES, 2019).

A A @ A= Cows and Fish(Alberta Riparian Habitat
Management Society) & H|G=|@A7} oisto] SEhe] A
A, 7V A AR et 25 44, A A 5=
Aget 29 258 43t Qth(Alberta Conservation
Association, 2019).
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+ THES 5894 4F dider R Hyg {9
=ve] 9 EXEY FAo] AR xAskyl Q)
A EolL AR 7 Foko g AAE National Water
Initiative(NWI), (COAG, 2004)= 2+ o8 a&3}et
AR GEE WA d2oR ofn, 4 A 9 A AR
oz £HAX T (riparian vegetation management)
Z5IATHCOGA, 2004). =3t MLandcare Program
7ot AY FFATE FAE Hol B, A, shE
= Fote oy Y SHAFOR 7|56k, R
2 o] RO Yo AR SPE rt
(Lovett & Price, 2007).
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Table 1. Comparative overview of international riparian forest restoration policies

Category Institutional Feature Main Measures Limitations Implications for Korea
Binding national Dam/weir removal, Uneven implementation | Establish legally binding
EU restoration targets under | floodplain reconnection, among Member States; | national restoration targets and
the Nature Restoration riparian forest restoration | unstable long—term integrate them into biodiversity
Regulation (NRR) financing and climate strategies
Incentive—based Riparian buffers, land Short contract duration; | Introduce performance—based
USA conservation programs retirement, variable farmer incentives linking farm
(CRP/CREP, CP22 watershed—scale projects participation subsidies and water quality
Riparian Buffer) (e.g., RiverNation) outcomes
Legal obligation on private | Native species replanting, | Weak enforcement . - .
& & P p P & L Combine legal obligations with
. lands (Forest Code, APP — | land-use restriction, capacity; illegal land . o
Brazil ~ . . national—scale monitoring and
Areas de Preservacio remote sensing — based conversion
. o enforcement systems
Permanente) compliance monitoring
Standardized manuals and | Bioengineering, live Indicator inconsistency; | Develop standardized
training programs (WRRP, | staking, landowner budget constraints technical manuals and
Canada . . .
AWES, ACA) training, habitat restoration strengthen local government
capacity
Community—based Riparian planting, fencing, | Long—term funding Build community—based
Australia governance (Landcare, grazing management, uncertainty; inconsistent | restoration platforms and
National Water Initiative) | erosion control post—project monitoring | secure multi-level, stable
financing mechanisms
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Table 2. Comparison of riparian forest policy emphasis between international cases and Korea

Dimension International trend

Korea

Legal framework

Binding restoration targets and legal obligations (e.g.,
EU Nature Restoration Regulation, Brazil's Forest Code)

Indirect management under the River Actand Wetlands
Conservation Act; absence of explicit restoration targets
or mandates

Climate linkage
adaptation strategies

Explicit integration with carbon neutrality, Nationally
Determined Contributions (NDCs), and climate

Recently referenced in national plans (e.g., Basic Plan
for Water Environment Managemen?), but not yet
institutionalized within climate policy frameworks

Decentralized, farmer— and community—based

Central government and basin—level funds dominate;

Governance participatory governance models (e.g., USA’s watershed | limited mechanisms for local or stakeholder
councils, Canada’s WRRP, Australia’s Landcare) participation

Financial | Muli-layered incentives, subsidics, and tax credie | Tmor [3nd-purchase=based compensation' rising

instruments schemes (e.g., USDA’s CRP/CREP programs) y &

sustainability

Monitoring &

Institutionalized MRV systems using remote sensing,
MRV periodic reporting, and long—term field monitoring

Lack of riparian—specific emission/removal factors and
indicators; limited long—term ecological or carbon
monitoring frameworks

Inventory linkage

biomass)

Limited so far; few countries explicitly include riparian
forests in National Inventory Reports (Germany a
notable exception reporting “terrestrial wetlands”

No riparian—specific emission factors (EF) or activity
data (AD); riparian forests currently excluded from
national GHG inventory accounting
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