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Assessment and Enhancement of Ecosystem Service on Hasidong Anin Coastal Sand Dune of

Ecological and Landscape Conservation Area'
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ABSTRACT

This study aimed to evaluate the ecosystem services and environmental sustainability index(ESI) of the
Hasidong-Anin coastal sand dune ecological and landscapes conservation area using rapid assessment tools.
As a result, the analysis of the environmental sustainability index, derived from the evaluation of ecosystem
services in the Hasidong-Anin coastal sand dune ecological and landscapes conservation area, revealed that
regulating services, cultural services, and supporting services were all rated below 50%. Especially, cultural and
supporting services were identified as lacking. With these results, a SWOT analysis was conducted to develop
strategies for enhancing ecosystem services in the Hasidong-Anin coastal sand dune ecological and landscapes
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conservation area. Six approaches were formulated, involving leveraging strengths as opportunities (SO

strategy), minimizing threats using strengths (ST strategy), utilizing opportunities to address weaknesses (WO

strategy), and mitigating weaknesses and threats (WT strategy). In the future, when promoting projects to

enhance ecosystem services in the Hasidong-Anin coastal sand dune ecological and landscapes conservation

area, it will be essential to address issues such as the restoration of currently damaged areas and prevention of

future erosion-related damages. This will lead to an elevation of the value of the Hasidong-Anin coastal sand

dune ecological and landscape conservation area.
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ME

SRR SHQEA| A} S/ A 9 0] AEjA] S4do] 3 EoR
U= Holdi= oozt &) 9 B4 A28 Foto]
B Em 2FEH o3t e Eole] sl =5
g AXAE o s S Teelal et BEEEo] A48t
3 QItiHan et al. 2013; De Giglio et al., 2019). o] @]
A O & tfeFet SHoA Q) ¢Atel o] HEEAL et
(Kim and Hong, 2009; Ettritch et al., 2018).

A E A= QITte] EiAREE Alsk= TRt oH
2 ojnlet] B2, 24, B3l AAHHI20] 47b] SR
TF-EEH(MA: Millenium Ecosystem Assessment, 2005).
AR AA A TR 2919 GRRE whon, AYEjA AH]|A
H3k= QIZFe] At AR Aol qlo] 2 A
TS 2Rt o =M A AMHIAS Frleke 22 vkt
Hofo] Ao Hadt JHE Algdhs AoRE dlA
oltKKim er al., 2019).

AP YEARE7 (MA) 2} A=t} 378418 (The Economics of
ecosystems and Biodiversity, TEEB)2] X 114 7k AJej
AAH|2 T A ZAdste] A717E Eo] ol AEiA
AlR|zof Tt At7h S7FStAL Qlet. = A A HA At
L F2 AR)(Won et al., 2015; Jeon et al., 2015; Shin et
al., 2016), =5X(Kong et al., 2014), sZ&(Park et al,
2017), =X4|(Roh et al., 2016), 7FAR|(Lee et al., 2022) 5&
o m FejAARIA F7PL o]fofA glirt ey sikA
TE ez gt AeAAEA dte v AlgHAo|c)

SIAE QEQIAE AR TR AR H2 Falit SN &
2ze AeEvdx g os AP romA e U ]
S4M} %o 8% 717k HET gickLee and Oh,
2021). SHAIE QFRIAR: AR AT A A o2 BE9|7 1A=
T, sheth, 4F 5ol AXBL gl Zos ARl 7
T} HEo] HfRt BEE0] AAA| Aol fAIA| Eojok
Sk Srolok 1eul S i, 2] A, siobA, &R
S Sk 22 TfekRt 2 Sl adlel EEo] A Flke

o] HIH8|x]3L 9k (Choi et al., 2016; Choi and Cho, 2019;
Park, 2018; Lee and Oh, 2021). E3] | &y H=xla
of oJabH ¢kl A A T = YR Qg 514
& R A A sfoke] 54 Ao HA
A f sfigr 9 g X9 =2 5o o] HgsHA F9l
thKangwonNews, 2023.08.03.). ¢]& 24317 $Joto sid
A B AR o) QA 24, AR SHAlE-
QRIAE APHH] AR Fo AIRYE|AL QLo sliqrR] Al w
£ Smw AL glo] ofo] diet Aol el o2
ufglo] 43| Wagh Agolck

Aol 9 Q1914 lo] olat 37 WSH= ShAE- SrlAlT
AT o] A P2 H 7L, AR Sol 3
§719) gL |, AnA o= AR 74 7}
4ol Stk TejE ShAE- SRk AT AA| o)
£2HQ) 1A, o}g 9 We)E 98 Aol TakAel st
A AN B Q17 Dasi,

SPAIE-QlelART Al gk x| ole] el 2 Al
A 3R A4 (Ministry of Environment, 2014), AJEl73
TRAR|S AU ZAKNational Institute of Ecology. 2017,
2022) 5 A=A mUEel Aol A% WamAel
ARTTL, ES FHUOR T HORE 5 SHAIF UL
of 7xjeh =91 et bt U =IO Cho e al.
2019; Seok et al., 2014), SHAIE- ORI e THE A1) 2]
O] AR A Hrtol| e A o] Fo XA gt

Al&H 7} =-H(RAWES; Rapid Assessment of Wetlands
Ecosystem Services)i= = HAYE o] Aokgt YA A2
B o= A3A; HAREGA] GAk 34 w4 RE
HEow SRIEQIc 7122 7} iAol Hlsl 7HHsHEA 3
7He] A2 FAlskAL, Thefet oJsfgArAke] Tl Hids)
o] Wrlsh= Wi o2 AT QItKLee ef al., 2022). A4
7b = 7128 AR FrRPHEY the A Thdst
AT AER o]FolA Q17| wiol wsE Fdto] T A
EiAA S TtofdE 4= Sl olflo] Sle AR BWrbEA
QJtiMinistry of Environment. 2018).
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Kim et al.(2019)& QHHS ditom 3 AeAAus 2
7 AolA] 4147t ofel ofsiate] oS 4lstel
374 A1Z AP 7Kse RS A} B80) ooR Q1
Slgick. Park(2021)& A&7} E7E 4gsle] QRIE 7
PE AN A W RS Aol 1S S 4 Qe
2 319tk Lee ef al2022) A&7} =12 8k@3lo] Ajat
TA1ol0] 574, A 5 57H) A 98 toR Al
ABlg RS o ATl AdHrt B ol gt
A 7R ARE ] welA EgHolol ole)
olsieAet BAAAASY] 3 AF Tl £ES & 4
QlTka STk, E St £7S FE ARA A
7} s Theret ofsiR AR ] Tl AT TKe]
Mg BEHOR w2 Blse] gl welo] 28 A
o7 HQMh

£ s A4Ht B8 8310l tht o)
IEE TR SIS SR AT elo] e
Aules B7RE 44 W HE QA ofF ueros
AR B AT e aEo] s A4How
$7) 8 RS ol W o] i A uls
£ 571 A7) 4 QIS SWOT B40R 54 b AX3
a4 e,

i
1. GFLCHAEX]

SIS QAT AT AN e Safelo] $I313t it
A A5 5 SIS i) $1xjskaL olrkFigure
1), RS 2EolH 227k et S50] AAgEk glom,
HEIE 4, sharkiF, 4 59 o] BRIEle] Aoy
3 e 7H7} Sl A= H7RE SlckMinistry of

Environment, 2011). A} AAREZ) OF 1kmof] 24 Whds)ar
$1ev, 2z 24004 oflo] BAH AT T, AT
o AZoR oF 8,000 2] IAREZF EAfstaL Qlo] AR
43 v} B4E selat 4 ol 2o WiHm ot
(Ministry of Environment. 2009). ©]2{3} o|-G-2 37 ko]
£ SPAFE- QRIS 200813 1280 53t BiQMANEEA =
Hoo AeATEAzeo R st AR Hae of
0.235kre® A Aoe] dYRHFAOR  AHEQIt
(Ministry of Environment, 2009).

SPAIE- QIO A AR S 1960 2744 Ty
3 ARE 2 Fo] UERto 1970 dt) o]3e] AR Qls}o]
A& 9] thokAdo] WolXri(National Institute of Environment,
2017). ETH) SAI A AL $isto] HAElofof ol
Zel= sk, 77 A TGO R o] g, R
o & & Al 9 7] WAZ QFF A FE, HEY
oz QIgt A S5 4 Fo] $HEAL QT Ministry
of Environment. 2017). E3F ZZ 2l kb A Ad=E
A FAPE o ZIsieo] whet A Hsle} siokA]
of w2 o] Fleo] 1AYsto] ofo tigh T miHo] ARt
Aeom wieo] oek

IR I 24 AAE 2<EH(Pinus thunbergii)2- 1970
o =7} AFRARY Aol whet AgEet RISl o 2A4E
W o 11 HAo] A} Houar 9lem, 20021 tH] 2014
Kol of 7.2%71%5 wzlo] Z7lalolnt. olelet B4R WA
7k B9 o5 Waliste] Ao AEde AsHAZAL
Al AEiA B X[rasle] ks & Ao oo AL
A71=]aL ckSeok et al, 2014; Lee and Oh, 2021). AJef5t
HA Y ool =&l Ag] W o|go] T3 W& of <Jgt
AR AR, TESE SR o 2t EoAE (%]
W7dE A8 shAlsaliw) 5= Ak o] ItiMinistry
of Environment. 2017).

Mt.Bulhwa

Gangwon-do
Gangneung-si
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Figure 1. Location of Hasidong Anin coastal dune.
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2. MEHII=TE SEH HEAIMH|A FIt

SIAE QFRIANE AEE A A o] e A A H7E
oI B olvel RATA W AEAE 1E AeR
FGI(Focus Group Interview)E AA|SF5T). AYel 4= AA]
o A9 ZAKNational Institute of Environment, 2017;
2021), SHAIE QIRIANE AEE AR S BEjAEld A
H X4 (Ministry of Environment. 2009; 2017), 3-7H}& 4
SAARSL tEo] e St B =1, HalA 59
AR 73 AE Al o5 HIR R AYHALE F
off thgA] S Tpesiict

AR A2 Bk 457 BT E Egsiglon, 7 A
EjAA RIS R GRks vX|= ko] wet 7]ox=E 4
woto] Brishs WAl o2 ZIsielty. 7k AE|AIA ]
2 A7HA] 715 (F, A, B3k AR A0 gt Bk
o] 3777} AAEle] Qlom, Ffii= A9 (Local), |7}
s=(Regional), A7+ 5<(Global) THI= FFE=11, ST
(++, + 0, -, )2 FrRIeSE A= QJck(Figure 2).

SEALS ARAANE A H TR AR S YA A E| A 71
& SRS SRR T AAbe B4 2 A oA FRke
2 1, 220 AH Agsisiek. 12folld= s AYEfAAH]
2 A3y ATt w=2ollA AXRE Bk wAlste] A7kl
31, o5 HPFOR 230k ShALE- QRN AT A
o gb A Efste] Briekes Akl A Bt
P AR 7R, A9E 715, AAE 7)%,
ST, FZAE, A, i HE DA, E8bAEIA
47| ESkL AT 7EA, AR A 7E], as- A,
AR A7 (BFRAD, 1A} Aah Bl AAA A=
Z 177le]ek. AejAA | Briekee] A4, Bl d< FGI
£ Soto] ASshal AR B7E 13sieict

FGl= A9t HE 9] oS Fdshke 24 A
TR Aot FAo Fllels YRS de o ol TRkt
RS oHoR FACL I EARE Bk 4 ol
Aoz Ad#A QIthKang et al., 2021). FGIS] 27x} 4=
S5 YallA Sl 2> oY AJ4L, Rabiee (2004)= FGI=
oRokek W9 oS Felof SR 6~1079 IS 54
SIoIct & AtolAl= AEAAHIA M) 39, S5 2
AL 391, AIRIEHA] 57t 3¢, A|H95H1 3¢] To= 47 1
& F 12010% kL Qe B HE FAlom Zgsil
o} X7HAEOlA iAo |t A AL H|I A ke A
Aoy A B7F e v Ameh A A E| A g i
APl AlFBIAAL, RS ol %A $ B7IskSIch

AR AR F7E e AE BrRES A1, =7 A
T PR SRSkl e ST AT (1] w34
2 710, +[+0.57]: 3784 7194, 0: FAIIEE 7194, -[-0.5]:

gl

5 7)o, ~[-1]: THS 54 Tleh 2 H4g Helsle] 4
Asioirk, G Rolel R AR SRR 1S o gl
of AT W G ol 8310} BAslsiTk AL 5
M B7h HUghe AR 0%, BabiH| 47, A|A|AH]
2 4gow A F 177l

RAPID ASSESSMENT OF WETLAND ECOSYSTEM SERVICES
FIELD ASSESSMENT SHEET

Key How important? nwa:':’:‘d
4+ Potential significant GPs

positive benefit coordinates
+ Potential positive benefit :
0 Negligible benefit Date:
- Potential negative benefit

potential significant Assessors

negative benefit

? Gaps in evidence

Scale of benefit
How Describe benefit Lacal | Regio | Global
important? nal

Fresh water
Food

Fuel

Fibre

Genetic resources

Natural medecines or
pharmaceuticals

Ornamental resources

Provisioning services

Clay, mineral, aggregate
harvesting

Energy harvesting from

Figure 2. Sheet of RAWES(Ramsar COP13).

3. SHAXISAX|4(ESI; Environmental Sustainability Index)

A B71E S8l mEE A nigeR o
&R +E APSIHITHRRC-EA; Ramsar  Regional
Center East Asia, 2018). SFAR|EAIASE 7 Ap)Al &3
£ g2 e AR Al B gl FRN o

L owpg AMElgon ESI AAS cew g
(RRC-EA; Ramsar Regional Center East Asia).

ESI = Si(ni / N) x 100(%)
(ni - Zb A2 B2 g N : 2 el sk Hage) B9

SHAIE QAR B TR & 2 e A ]2 F2of]
gt W RS Sfste] U ) AR (Strength) ) oFF
(Weakness) 281, o5 29| 7]3|(Opportunity)2t 1&
(Threat) 2315 ulelsloic). o5 Bz mjEZA HALS F3f
ke 2ol Albert Humphrey7} 1719FsH SWOT EAH<
28 Ansoff, 1987)3}0] A5 QIQIANL A AT E H 2| <0
REAA R A SH RS =Er
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1. SIAIS - 22U HEHAIME|A FITS MH

AEAA L 7R A2 5 2210 2R A=
12h= 201019~2023 0] 3l Qb A Al A B| A g7}
T =9] = HalA, A2 52 2451 FrRES AW
SHATE o2} sjoll A= SHAN- AEiAIA R 7ol Bt
A7} o] FOAA] ot mefoll A HE Y =2 108
dpdes EAskrh B A =9l &1 10384
ArE B71E 5 5 ol $eo2 AXE e AlEs)
SFH(Table 1). FeARI2 45(, A, Ak, A
A&, vldiE, SA), 2EAMHE 771 24, 294
7152, AAR 7152, a8 Ak 35 Asl 28,

s =, A4 24, 37IFo)), EebAHlL 307
W, AulE] 7], 3 9 A, AR 3RS B
3, =T AAA FA)o] AEAMHIA BrREeR 13}
A=

13l A7 F71s2 HioR ShARS QIIA AJE]
AUEAA Y @ AR B A AR F51] B
F7h A 5 22 Aol 7hd a2 AL 2%
STt AEA), ERPRIS 2E(ERNHAE A B S

=

T 4R, Al AL A9, 2N 15
252 Heh, BebAul2 195l 2 Bolck

F7Re 2EANA 2R A, ASAEC R, S
7F Aol digh o] A= et BoF Ul dE=
sl 7hes 7HAAL Al W] W R A o
= o, 2R 7hse she 2e= o] S/
(Seok et al., 2014). EsPAu| 204 271H 2= Bolg
A A H A ZiRjoleh t Al Ui EAsh: ShAle Al
< A=Al BhEofRl AeR R Ee Ao R, ShA|
& 2ol Tl o] 5 23k F8AE Ayl itk
et o] 7Ptk ok AR R0 SR 135 1
Ap Ao =2 gdA|e] 50% ol skl Jle Aol 2Rt
12} AYrto] 7} 7hssheal o] F7kE i
A= AR aEgA g os A= /s ¥ ofde
PR EA| A, AAGEAA S So= AgH o o] of
A SE TR RS SEEA gt A dEe Bt
ol Alfstoict. A r|ofM AlefE 1352 4 Agjo]
ok oAl o5 GAE R AFARIZE FAE = A
o5 & whae] ' F4d0] HA @71 w2l BrrdElA
Al LIeoATt. ERt Eopxu|2o] o7} Bl g 5 AA] YA
S WAL ez, 9 5 Aol Ao
7HIE Ashe A 27Fs sl o] Allskirt. Ab
T AEHAIE o837 ek, A eFolRlE T TR
AR dREAA A S 150 o] AdxEE FEoln
2 EOPAEIAS] 15 QI FollA etsio] sl
13}, 270l 7AA 25 ARE B7REe 2EAH]L 9714
(H718, A9 718, AAA 719, S0, 3 As), 14,

Table 1. 1* extraction of assessment items based on literature review

Assessment Items 1 2 3 4 5 6 7 8 9 10 Select
Fresh water O O O ) ) ©
Food @) @) @) @) (@) O ©
Fuel @) @)
Fibre @) o) o)
Provisioning Genetic resouches ©) o) @) ) o ©
Services Natural medicines o) o @)
Ornamental resources S ©)
Clay, mineral etc O O O O O @) ©
Waste disposal
Energy harvesting from
natural air and water flows
Air quality regulation o) o) o) ) o o o ©)
Regulating Local climate regulation @) @) @) @) @) @) @) @) ©
Services Global climate regulation o) o) o) o) o o o ©
Water purification O O O O O O ©
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Assessment Items 1 2 3 4 5 6 7 8 9 10 Select
Flood hazard regulation O O O O @) ©
Storm hazard regulation O O O O @) ©
Pest regulation
Regulation of human diseases o) o)
Regulation of diseases o
affecting livestock
Erosion regulation o) o) o) @) @)
Pollination O O O O O ) ©
Salinity regulation
Fire regulation
Noise and visual buffering @)
Cultural heritage o) o)
Recreation and tourism O O O O O O @) @) @) ©
Aesthetic value O O @) @) @) ©
Cultural . -
Services Spiritual and religious value o ) @)
Inspirational value o) o) )
Social relations o) @)
Educational and research O O O O O @) @) ) ©
Soil formation O O O O @) ©
) Primary production o) o) o)
ngf\zzt:;g Nutrient cycling o) o) o) o)
Water recycling o o) o) ) O ©)
Provision of habitat O O O O @) ) ) ©
1. Brenner et al. 2010 5. Christie et al. 2012 9. Gabriela Mendoza. 2021
2. Mark Everard et al. 2011 6. BCA, FORES, FORWET. 2013 10. Pablo et al 2021
3. Barbier et al. 2011. 7. Renaud et al. 2016
4. Gonzalez et al. 2012 8. Beach Management Tools 2017
T, G AR, SRR A7RAIGERNHE A TE A AR 2 B S 9 G IR0l £33 AU 55
A, AR -FA TR, A A, ARARIL A7R(ES P Fol A W 4 Fete s ASstal Qo] wiAH
B, 1AL BEB AAA ADE E 1770l A AAZ B oi71d Aol FAA R BoEdct Eat
o] 0)7|% 2o G Fol NojH 7T 2AAu|AE
2 NAEYL SIS HRS SIAIS - QIO MENAME] AT A E] AL olilsleiat 247k A
A T} A7} 2 B 20N FHHA JFS = A0 By
et A5 B HF 5 Aol SA FElE FAEE AN
AL =S Z8510] TR Y] AEAAEIAE 7R ARl A1) 7 AR gou 3RS o, e 5
A= vt Zti(Table 2). s HAR AlewtEh oY, v 5o E5 s o 9
A2 714, A9 B QA 71524, § ooz Qg BSF Al 38t 7ls, e AR A, v,
SR, R A, WA, TR, G, 23ATS W W B o] offt AR 4B A8, A8%T F ookt

SHATE SHRbANE W whefet A2 7] $2f miAEA|

S shso] FYHOE WELh 2YAIAY 2F Bt B4
AASHE ofgre Gk Sl W A

Al e 8134, =7F F 4257, A = L1792

rr
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2 BrhEigick

BIpAHIoAL BBMAL Anl A1), A4 vh
X, 38 8 A7E WS T W AN Al1sE)
spAlEIEo] Qlo] BapRETe0R Aggo] glek 5t
Faizo] Belgato 2] et Baa-Fad 7t %
Fhelolck. 94t Ao e o R XA He] ot
e} Al 7ot F7)A 02 e B gueap) o|old
31 gleke Aol AR ARl Bapulag) A Bt
A4 Ao S 367H, F7h S 2468, AT 4 13330
2 BrhEgc

AR B B, 13 A, B4k A0 AR
W RS Bl RS WAL R G
2}
2

o o

ego] Al AlEe] Aol Ees 0] t
o] g% Ay} Fe B e A 5 13k
7SIk ek op BA1Ee) A4 AZ, ARk W o)
Slolrie] Eeto] FAHOR BRI AAIAElA0) 3
F W A A S 3887, W) S 2468, AT
5 0.837 0% HriEqich

Ao} s320] B} ARE 1w WA FEo| e FHHe
71 2 F7ARI 7|oE she A oE W=t Ee) 24
AEIAS] XA 7|52, A 24, dE AP, EEpAH|IA
of BakgAl, AL AHA AT T HaE 1002
2 RE ST} ol 2450 Jlole gekn Alsie
QRA 2t 230] W7t Al 374 710, FAERRE 7)ol
B7HESITE A0 1, AR 24, A3 Y
W Rl SYAVE Alo] AR Z]0I2 Bolelal
o} 2| & f232of| H]slo] Xt o] W) 7R A2 thdA]
of wijo] Ko} AL 70| AT $2744] 71048k
oL, A oflA] SAHA FRre & o= o] Bt
oz AREr.

2AAMA B AR H|IATE G A o' HbE s F
3ol BAIE-SraAT: AR o] ek A}
NS Eole A oA g, iRt A=) AXA Al
2%, 54 59| A9 SIBHCRIEe] ol 5 ARMITRA
9] t}okst 71%5(Choi and Kim, 2015)& 4514 =s§5laL
S Aoz FerEIck thil Sh ohRt Ak ol o]
o] 217) oo} AL tPREo] S CHIAL A
BT AR ;T 2 R oA FAA o 7)o
Aoz rolch

>~
FEI‘

i g
Ny
S OZE. v
o oL

Table 2. Final score of ecosystem services for Hasidong

Anin coastal sand dune

) Scale
Ecosystem Services -
Local |Region | Global
Air quality 0.88 | 054 | 021
regulation
Local climate 1 55| 59 | .17
regulation
Global climate | oo | 54 | 025
regulation
Water regulation 0.83 | 0.54 | 0.08
Regulating FlOOd hazard 0.92 0.42 0.17
regulation ’ ’ ’
Erosion regulation 1.00 0.58 0.21
Pollination 0.83 0.42 0.00
Salinity regulation | 1.00 | 0.50 | 0.08
Noise and. visual 0.79 021 0.00
buffering
Total 8.13 4.25 1.17
Cultural heritage 1.00 | 0.71 0.42
Aesthetic value 0.96 0.75 0.42
Spiritual and
Cultural religious value 0.79 0.38 0.21
Educational and 0.92 0.50 0.29
research
Total 3.67 2.33 1.33
Soil formation 0.96 0.54 0.21
Primary production | 0.96 | 0.50 | 0.13
Supporting | Water recycling 096 | 0.63 | 0.17
Provision of habitat| 1.00 0.79 0.33
Total 3.88 2.46 0.83

o TEE SHIE AR AR AAR] o A A
2 7F Aiks v dei(Table 3).

AR 2B A9 42 8.674, =7F 43 4.50
A, AR LI74, SRS A 2 3.674, =7 <&
2677, A+ <2 1.837, AAMEIA A9 53 4007, =37}
TE 2834, A = 1.00H0R RIS 387t
Ao A9 2EAMA A $E 7.00%, F7F 5E 4.007,
AT 1003, FEAEIA A 5 3,508, =7F <
2507, A7~ <2 1007, AAME]A Ao 4 3.674, =7}
P 2677, A S5 083701 HIISICE AN B
7HeS ZAAHIE A £ 8.50%, =7F o 4.33%, AT
T 0337, ZEAEIA ]9 5 3834, =7F 4 2.007,
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Table 3. Result of ecosystem services for Hasidong Anin coastal dune

Ecosystem Services
Group Scale - - Total Average
Regulating Cultural Supporting
Local 8.67 3.67 4.00 16.33 5.44
Region 4.50 2.67 2.83 10.00 3.33
Expert
Global 1.17 1.83 1.00 4.00 1.33
Average 4.78 2.72 2.61 10.11
Local 7.00 3.50 3.67 14.17 4.72
) o Region 4.00 2.50 2.67 9.17 3.06
Public Institutions
Global 1.00 1.00 0.83 2.83 0.94
Average 4.00 2.33 2.39 8.72
Local 8.50 3.83 3.83 16.17 5.39
o L Region 433 2.00 1.67 8.00 2.67
Civil Organizations
Global 0.33 1.67 0.83 2.83 0.94
Average 4.39 2.50 2.11 9.00
Local 8.33 3.67 4.00 16.00 5.33
Local Region 4.17 2.17 2.67 9.00 3.00
Resident Global 1.20 0.83 0.67 2.67 0.89
Average 4.57 2.22 2.44 9.23

AT 2 16748, AAABA A =2 3.834, 97 ==
L67H, AT 5 083702 Brleigict AA9FuEe 24
AHIA o] 45 8337, W7h S 4077, AT 55 1207,
BaPAHA A9 2 3,674, W7t 42 2174, AT 57
0.837, AAAMHIA 219 45 4,007, =7} < 2.673), A7
2 06760 HIBIGIT) Sl BE TR0 Ao 2
o] AL 7} H47) ) 42 9 AT 20 A
o} S ekt AR ) |0 o) vt A
7} EEEQlon], FE71% TE0] vy B k=i
P2l M2 P 234 Jo|7} YA o] IF 7t %
Ax e wissigon, I8 b FEE ox o=
0.13~0.65% epgth

3. SIAIS - QtRIATLS| SHAXIEHXI(ES) &4

A7} e-S B8Rt SPAlE IQIAN AYe e A o
o} AeAAE A B7E AakE vl o R SPEAISIAINESDS
A3l (Table 4). SPAIE QFIAM- AEA g2k %] 2]
ESI= R f=Zof|A] RAAJH|A ESI 45.14%, 2akAjd|A
ESI 20.37%, Z|2|48|2 ESI 21.53%2 Bt 29.01%, =7}
ol 2Z A2 EST 23.61%, #8PAE|2 ESI 12.96%,
A\ AB)2 EST 13.66%% Bt 16.74%, A|7- 2olA 2784
H|2 ESI 6.48%, S-8}Au]2 ESI 7.41%, £38hAH]A ESI

4.63%= Hat 6.17%= FAE I 7 2ol ko] AeiAAR]
2 ESI FA4k= HIERE 73oke Haloh 28ARIA7} 7 =0
SR H|Z, AR A H| A BISRE AR WA YETE A1
s2zzo| K2 ZEAH|A ESIZ} 45.14%2 7P =9F1, AT
ol Ao AAAMRBIATE 4.63%= 7P WAtk

A&57F 5 SE3E SiobAE A AIAfH| A F7) 415
A7 §lof HE sfidtAEet HlaF E7FsIgicE tRE Rl
AYEAIS] A AR H7E Fe= A AL Hlale ofe
Aoz HkEo] H45 vEIfeto] =T ESI A%E 3L
ato] vlaaleleh. 2o 42220 ESIE vlast A} AfukEa] el
(Lee et al., 2022)0|4] 7}l ESI(ZEAH|A 58.76%, 23t
AHIA 65.30%, AR A2 44.00%)2} T35 (Park et al.,
2021)0l4 H7FE ESI(ZEAH]A 54.81%, HshAju|x~
60.94%, A|A|AH|A 75.00%), 7FE3(Park ef al., 2021)0A]
B71El ESI(ZEAH]A 61.54%, FSFAH]Z 65.63%, A|A|A]
HIA 25.00%) 0] HIaH] SFA1E AQIANE Al HTE 2] 2]
RIS, ZIPAR|L, ARAH|ATE 2 22 UERT
the kol Histe] ESIZE W= 248 iR St 2kar,
B7R o Sle o] vl AQY| uhrom Tk gk
A1) AejAAuA SRS flsl B7RIEE 715 Adelet
Ak, Mz Gl A Fr RS S 4= Q=
5 WoES widsh= Zlo] Zasith
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Table 4. ESI of Hasidong Anin coastal sand dune

Ecosystem Services
Scale - - Average
Regulating | Cultural | Supporting
Local 45.14 20.37 21.53 29.01
Region 23.61 12.96 13.66 16.74
Global 6.48 7.41 4.63 6.17

B QA0 o] g3k A% mE THE YA
7 el wjste] mhaA PRE Qe 4 glu, AE A
P Fol thH @ el ARE 83 Bk stk
chgt olalighAbt o] ofste] AL Btet,
0 AnE vieoR oxle] Bl SuS 9t 2R
24 BET 5 ks ol Uck B AP £
o1g3 AN B A, BrkEE AR Bt A1
A, sk A8st Fol meto] astch Lee ef al(2022)
o AL el SIS ANSH Be] AR ol
Tefaof & 242 ARSI, Park(2018)2 A
3, ok AL KRS R uet /15X
Hofslo] WrShe AL ARSI 447t =72 ol
3 A7k Al Frhucks WA Brle ) oo
Kim(019)0l4] AlQIet 23 A7} = Abgant 374
ARES o] §3 AoF B2 AT R AL B
7 ik, Mok WSk EA) AR B
ST 5 9 Ao BRI,

3l

U Ho W

577} 7 BEI AL B2k, Al
Al Zo] BRF 02 BrhEg thgAL A

AHEH

le}

B ETE AR o m AHEo] Qlo] ARy He AEE HXA
% EAFEelE] 2o, B 9 AR, s, S8

= ARt o5 3l HoA Q9] 7RIS A o kv,
AR A Alsz Y9 1650 wkeh 39 AlRE 24139,
S8 S ARl Qo ol ARde HiEeR
SWOT 24 F3f didAlol 218 = e AeAMvL S4
kS ofefiel ol AAJstGItkTable 5).

SPALS QR AR S W2 2 (Strengths)2
OHE E3lih Al miste] el eef7h Golslths Aotk
SEufe} wel7|EA 0] =L )lo, AFA] 27 o]
AL Qlef ARt gl A Hdol] ARt A vhelo] golsith.
ER S B8R AR A eFol2lE 229
TFE S31] SIMEA| 15 B FE} 7eRt Slo] AP e
LERRTE 2Ff(Weakness) 0 2= ARz H o2 214

Elo] QFollw ekl FHst A7t o] FoA|X] ot A
O] 7¥x|e} FoAdo] WA H7hEaL, QIX =T} Wk Folt.
gt wiEo] 2o} hapA] AL Al AT 0 Aol
T o} 4 PRl wE AN Tk 2 A FO] ARl
T3S W Ao| SFOR gy Q1T s At
T Q191 aglo= Qlsjo] XAl wetat Sk, & 2o
B2 AN A gEido] a5 HA] e R Uit
QA< 73] Q21(Opportunities) 0 2= =& 02 gt
A 7] 9 282k 2 B] 715 SRWI) B 74}
EORA|AL ltk= Folok AP BTl 2/gAde AlRlst
3 RS NS Fo) Sezle] 1 271
= W GBS Tl 2 4 ok M 718 23l
9% 918 R Threats) 2 ZHUEAA = 0] A=l
A S FFE7E HY| Hgto] ZFAEEAA =R o|ofH | wet
SEALE- QEIANE e x| o] IR]et 7152 vt 7
Ao} 7idho] &3l 7heAdol ARlcke dolck 715wt
g =8 ZEE QIste] Fofiche] A RIETE FrkstaL o]
o2 T F7Iskl vk A 9Al fiEaglol.

SWOT 413 Bl O = tdR] 9] AefAA A 21 3ot
= that o] 6712 AAIsHTh

S 7132 EEskar o B9 713 aQls =
2hgsto] AEAAMMIAE XA 4= Q)= SO Hgke: thaat
Aok AR, AR, Z8hAE]A, ARAH|IA S22 QJRt
HREOE SA|H 0= SRPANEY] S 717t okA|aL §len
2 R 7] S ffsto] st Y, AAIE A
SfeRRlA), B A FATE] 5 TRt A1 At g oR
7122 =S vhshe Zlolth il AE 9 A 717}
=] e IR ARG o2 2 E] o] Q5o Bl
Sk 7kx|9t Q1A=L W otk kg A AAE
£3(Lee and Oh, 2021)2 tjHE HURAL WU EZoR
AR o g FAE WS of -3 vk tpefet At
O] FAX|A] oFQkTh. T A] Q1o o] AlRKE7] ZANE A
S A2 SHEdrda 4, dbda) 9 2o gIgh
FE AT SR 9] 7| @, AFARRLE A, AelA gk
o] FAIE A7 13K Park, 2018). 1ol Etstal o]
+ Tafioll it tiu7t FEsto] dA 7] SR AlE
AT 4= Q= AEAR] gk mldo] ol Agtolck =
2 AF Qo] oulg Heky AR AN 5= EE AT E
B3tk 1399 712AkR S2o] dasitt =4, wekAH]
2 SRS P Hjto = R 9 AFGA] I 2l A
A7t aEvhA, QI EEY Y 9 713E &8st A
Y 9 2| eFolE}E RIS sk Aolth AN A
AS 283 A 9 | efojels T2 IS Tidstol
FRTHH SHAIE QHIAN: AR AR AR o 7] S5 9
A Aol a7t Q& AloR 7|diEck oivt didR] 24|
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7F AR o2 2] Qlof, ARFAQ] AYEER B A
LFoEEe APEehE a5 Yl HAS VRe R Sl 22
J=8e] Tldo] sk, dldA] kg 2] fistod s
A Ea SRk AR BRI, 19 A S ARE B
A ARt F¢f 71 whde] dasith

o ot ee] e Haslsto] HeAMEIAE
SAAE 4= Qe ST =R thatt Lk A, EobA
H|Z, ARAHIA S1ke 917 ke R QI Aol A
o] st e dAIE = e A=A BAE vhdske
Zoftt. tVdAle g dAdor AH o] Al Bt
oh e} ZoA e B AMAL Y ARG o R XA =0
e} S oA A R o= 2P Eo Qlgele
S73lal QI U ot wjaf Yl glho] A2 o= WYt
AL Qlek dvdA|e) wisf ol gl 2aslE ffele] EeEL
H, AR Y Sofl st HEg ffft A5l Al
A A7) viglo] dasith

ofe Hash] ffsto] offt 49 713 89le =

ZEAo=H HEAAEIAE S = e WO AEfe
Thedt ok A, = 9 RS W 2ARE )RR
B-goh= AEro= Ao YA} AAslo] hAIE IR A
B EEAA S FHE F3f W2 AEES TiAdshe Alolth
VAl ee] Sl mid ofF “AESA7E AlE
ok E &S, ATl At o8t AEE = 5
o] . AHIE ARtsiaL, A1 Yrket AR ShAlE IAL
7 AR S SRS tYdRIe] R Al B
o EepAH|AE FX0E Aok EA, AL, X[R[AfH]
2, EopAH|A S0 7St WRto R SotAEe) Ska 7|
oF HA deids FAstol i) dFE dsade, Aol
BT o R AHshe Aotk AT AR A2 Ade
HAAW A12200] 275t SAHEAY, SR, Ao
A oR welgtes st A-EEE 4= gledl @
A A= A Aol HRAAFA oz AAJEof glo] fF
M b A Al 23] Tfsfe]l eE=o] 3tk Lee(2018)
< RS o= A AT = ol

Table 5. SWOT analysis of improvement plan for Hasidong Anin coastal dune

Internal environment

External environment

Strengths

Opportunities

* Suitable as a coastal dune time-series research site

* Designated as an ecological landscape conservation area

for easier management

* Potential for eco-tourism and geotourism activities utilizing the

dune

¢ Increasing recognition of the academic value for coastal
sand dune

* Planned development of Gangneung as a tourist city

* Improved transportation between Gangwon and Seoul to
boost tourism

Weakness

Threats

* Low awareness and limited attractions due to small scale
* Designate the entire area as a core zone
* Lack of relevant research materials

¢ Accelerated coastal erosion due to nearby area development
* Reduced dynamism of the dune due to pine forest expansion.

* Development activation led by enforcement of the Gangwon
State Act.

* Rising coastal erosion in the East Sea region due to
climate change and development

v

Strategies Ecosystem Services

Contents

Regulating, Cultural,
SO Supporting

Preparation of basic data through research on various
topics

(Strengths-Opportunities)

Development of ecological exploration and geotourism

Cultural .
program using coastal sand dunes ecosystem
(StrengtiZ-Threat) Regul;‘iglpgo, rtiClllgltural, Establishment of a system to limit development activation
Cultural Promoting the Hasidong-anin coastal sand dune ecological

WO

landscape conservation area linking local events

(Weakness-Opportunities) Regulating, Cultural,

Supporting

Distinction between core and buffer zone

WT

(Weakness-Threat) Regulating, Supporting

Restoration of dune topography through pine forest management
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2} 7flo] w2 Akt 9 2ol o] QoL A 9%
A7, ol o) Basie S ok W
Sl SR aele] FHS ol 5o} oeol
A&7t §ABE] SRl HHEA] Basl,

oFae nekEl o el SIES Adslslo] A
HIAE ZAA1Z) 4 Gl WT 2R chaal e, 2l
A1 SR HRko R tpklel B4 BelE Bl Al
7 AR Bk Zolck WA thabE = A 9 71
WSl oIk Bt BjkEldlo] 1 2 gRRloR Agel
Qo g W) BEY SRR Qg Aol o5y
Garh A e Asieie okiem g okt
(Ministry of Environment, 2017). o]t Y&} ¢jgo=
QI AL 715 A8l WA] Yk s H&E welr) Fasit
Lee and Oh(2021)= T2 Q1914 Fl& 29l & 5?%7}
AT Q)= T<&Tof| Qs Aot X AskiTh T&o] =
7F4m ol F wf sHtANLY] Keliegto] A=A o] F 011111
Foles Wefetal, mefjo] S 7Lt AE AT
(Ministry of Environment, 2011). o]+= df|QtA}E e A0
ke w|E 4o 9] O\ R (Seok, 2014) &0 gt A=+
Q1 He|7t asith g5 AN A s flsl a&7
s 2EAY 9 01”—4 w5 AIE AAsHE
9 WS Fsto] A A1 JOP‘ o] migZlsitt
(National Institute of Ecology, 2022).
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