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Effect of the Private-Initiated Park Development Project on Ecosystem Services of an Urban Park’
- Focused on the Central Park in Gwangju, Gyeonggi-Do -
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gL ARle] S8R PYEE A, 2 AR|Ae) 27] AulAe A5 0R Yol Zos depdH. AA, T
A 24 5, AEA ARG ARls, 2 AfRIS, 2] AfEIS) Zhe] S (trade-off) 7 LiEREe] w2t
olg Y & Y =ATY 24 A9 § Bt vide] ade SQIR ol AV, =AW, A=
b e Fo Ao EEsiglon, mARY AY, FURA, A W W) AnE Ve =Y 1984 Se Al
A dETE EARY 24 A B e 1 A ARES] 550 me SRl AEiA Awiae] ¢
& Al izt olsit Waeke: AR

FAof: 270 FASE, S YEA, SASH AR & 22, Eff0|E I, AJAH AL

ABSTRACT

As the Private-initiated Park Development Project (PPDP) is being actively implemented, there are concerns
about the deterioration of ecosystem services due to the development of long—term unexecuted urban parks.
This study aims to analyze the impact of the PPDP on the ecosystem services of urban parks by examining
Central Park, which is PPDP No. 1 in Gwangju, Gyeonggi—do. A study was conducted using system thinking
to comprehensively understand the changes in the ecosystem services due to the PPDP. As a result of the
study, the first reason for implementing the PPDP was the local government's lack of financing, Second, it
was found that the creation of urban parks through the PPDP initially deteriorated cultural services yet
improved them over time, while the regulating and supporting services continued to decline. Third, trade-offs
appeared between urban parks' ecosystem services (i.e.., cultural services, regulating services, and supporting
services). Through this, it was confirmed that it is necessary to prepare measures for planning and managing
urban parks that can reduce the trade—off between the ecosystem services of urban parks. The results of this
study suggest that it is necessary to understand the relationship between environmental changes and ecosystem

services over time when establishing urban park creation plans and management.

Keywords: Long Term Unexcuted Urban Park, Park's Sunset System, Landscape Planning & Management,
Trade-Off, System Thinking
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TARZEE TARIY] 213 A, A QP Rt ot 2 E8lEE0] 7Het TAZINE AR mA|
WA A, T 43t 7] sk AEAAA A 5 okt AEA AHAE ASSHRyu and Lee, 2013).
TARZEe] ZAIRHE ZAIE siEsh] 91t 8 =z Fa4 2 dasdo] =olel met AReMe TAEY
SHE RRE TRt Al AlgS Skt SRR 239 A 9 oA ofskE QI A dRRE 2040]
2 7] ARgdo] olFojAA] gk EARE I EXARST] A BHoE Qi 20208 79 1957E HES] A
g 4 ol§of It HECH: FEAYR), A48zl oAt ZAALGAEREAS] 8BS = TY GEAE
Aol et A AHlA 2fshrt Qe

ARoME TARY SEAR QIS A7 MY EAREEY] LS st TEAlgd 9 =2 ol Tt
B TE=A), ARIRS] 2(ARS FAje ko] JRTEy9] Foll Tt Sd)E FHSI ol A7
TEATEE A7t SRR AR £ Sles oF RS SR o0& Rl 9 |
oA $9& e AES ol F W T 55 A5kl AR 7 °l
23Ol o= Afgoltt. &, WS EeAde AAA|9] A 9 ofzdo] E2] oot A7Inle) EAFHoR
HoRlE 299 =] Fg Hadloln, A7AY] 3 B 2 HE] BEE EoF 4 9 B ofeHKim
and Kim, 2022), Al9H=9] 27 9 A el 7191 4 Sirk

T, T7HEd BN AKe] F8A00 Hlsh AtgAlde] 2498=]R] Folal QleH], ok A A
I, AFIRE 7 UiE 45, 1Tt offES] 1Rk 3 f T ARIQ AR, A, A A 5
Ao K glh. Eo] gHe o= ol Tk EAIAY] ARl FEut 24 Far AldAse
ol mHJung, 2015; Kim et al,, 2017a; Fom et al., 2019), A99] =2] 23, A AH|A Ast So
SHET ¢l AAOIHChoi et al., 2018; Park et al., 2019; Choi and Lee, 2020; Yang et al., 2020). ool &
A dfEdMe = FEEgEes 2T Qs T SR A=A RAQkS nigslr] fle) B o
b ZHoA olgds I FQ% wEET is] RAREAWChoi, 2019; Gweon et al., 2021; Kim and Kim,
2022), At A7HA|9] 2% a2 Foll WY SIS EXdstols HjKHong and Chung, 2016; Kim,
2022) & WY ESAtell it AR, HA1A SRl ATt FE olRSIth B dF St Tkt
U Ediel b =] 924 2 AT §igE 5 eWsle] FEsAU(Choi et al., 2018; Kim and Sung
2019; Lee et al, 2022), BIZF3-9 E2Xd79] 472 E41F GRS arefolo] AelAl ARIAE KAI517] Sloh
292 THsfoF Bl AR AA6IAEHKorea Environment Institute, 2020). ESF A7y TARE-A2] 27|
2 A ARIAE kAW Park et al, 2019), A7V ZASH SiAPE AEA] AHA] mlRl= GRS
4(Yang et al., 2020)5K= A7-s0] A7) stpAE Tk EARe] 24 ofdRE TAFY 24 o)
=2 Hhgete] AISPEEfAIAR] S0l FRFE o2 AEjA] AHAE ATE ds HEs|t o]
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Land use dassification |Ratio of area

Park facilities 77.71%

Infrastructure 5.69%

Landscape fadilities 7.31%

Recreational facilities | 2.43%

Play facilities 0.29%

Sports facilities 1.01%

Educational fadility 5.28%

Convenience fadilities | 1.35%

Management facilities |  0.66%

Green areas and others|  75.98%

Non-park facilities 22.29%
Sum 100.00%

A T N ¥
Figure 1. Study site and land use plan
Source: Gwangju(2020), Rewrite Author

PGPS AN, ARQIATEY B F 448,58Tm’ T DAL 348 587m(77.71%), LA 100,000m’(22.29%)
2 TS 243 Age 44519 HGwangju, 2020). 3EAVE Hells 7 (=2 2 FY), 2AA(ER:,
e 5), FAVEEE, S9E 5), FMEEECE), L5AMECHERE%), IAVdEssE, B3
SHIlE] 5), HORAEFARY, At 5), 54 2 7[el=A- g R So] AFEIglen, AVdES 24.0%°1c vl
A Yol 1,6924H9] 355, v B2 W] 39@sTARY), T2 5o I

2= 97 e - AT 35ES ARt tiEe] Z|oo] A - A 2550l s Erhhttps://egis.me.
go.kr/map/map.do). AFAAIE] 2 2 93S ket B 1A (Gwangju, 2020)0f WE2WH thgRl= AR AGH
M58 e bR 2, AZUR 2, ALeuR-AZdus =, AZus-thsg Zehat AQRE5E Vs
AR YRR A, 27 [oAauR AR, 2R AR, ShR-de U Aol Baskar ol E
g VA delld Az} |(8E917] oPIAE 18), tVdRlelA oF 500m oA=le] Q= oA 4 (EES]
OPIRE I9) 59| WARSEo] Husglom, Rl A, yep, o4 iy 5, 2R FaH], &
Zdho|, Age)7), WErke], HEtE] Fo] ARIAIE Weld Edo] SRlFe] ufet Aefd ZE7t 2 Fos i
ok ot didRle @A BA, AR o Ui olgE1 glon, Y ER(FFUE, IR 5),

RpAolstE, AR ARl F64 57t QSHL Glol AL AB0] Sl A 1e] G i 9)

€ 2ol
3h, l

WP A, WA E WY S AR Al AR dheh ARiuRE, AR auE A
A, 2PHauT S oF 1706159 45 9k, o]z R 52 AXA a3 St 5=, ofe] & -
Aol JdE 2aeP] sl Pk a5 ol4, A S A4, e 2ER] X 5o Arcl] st
(Gwangju, 2020), HgA|e] 4ol 4 ofzdo] sl ok 2] Hjtor PEm, kAo 54 Bl
AR 7RIS AV =2 A SO AR pReR Qe EARRY 24§ AR ARlA Asht ot

A% FFAE 20219 1EoR AnRe mAY AFIA B 1135770k’ F 0%9] JPES B
of wfet 5 A52Q W Sdiclol Al Aos dfdse B FFAC] Wk SR 139
S oz IRk Saidde] mARS-ee] AeA Mulio] njale gEe 2Ade=A WY 54
& B A AulA Y kke RSl Sk

dm T

)

1.1.2 L84 He|

TAEEO] A AHIAE Wrkeke AR ot AuA(e, A, v, 2Rk A vek 7] Al
), A AHIA(P] e}, B4 24, &2 da, BAGY d4 B A 24 5, AR AHAE B,
AAA AF 5), T3 AHlAMe]euiA 9 A2k ok% AlF 5)7F o Nowak and Crane, 2002: Gill et al.,
2007; Dobbs et al., 20115 Rocha et al., 2015), & A7 ovd9] 212, ey @] 7]Hlste] EAlg-Hol
Asste AeAl MEIAES wot AHIA(ES], B, FA 5, 2 AHIAT] el mASH ), AR AEIA
=, AAA A= IS sk, A7 2.
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34 | s=2

TR SeAle] AAg FRE olsfok, ARKS) 580l wet mARRelo] A Aulie] Hlx g
2=l S

] $laf Al2" Afa(system thinking)oll 719510} Q@A =S ZPdetal 25 BAE A2F AR

A" GellA] wipEo] ARE] 0| wiet Widlele wPS AlETlolde Foll Aok AlAE HoluiAal
ot YO 2 (Sterman, 2000), HFE AlgdoldS %°} A A Aol oo 2 Mg &E /\]iﬁ:]
Tz oo 9 39 HERHS WAsh| $1t 4AA HEolcHSweeney and Sterman, 2007). E3¢h ®iE It
o A melslo] AAElo] Zh= FAIE AWA o= Qshl, SPFARS PRE Ets B8 4 Stk o]
AHJung and Kim, 2007). ok= &A1 Ao 2 AARIS] A A%, 30 ¥We =5 9 Ha 71o] 3 xjof, )
H T 2, T AR =o' olfoftic WA, ZA] o] % AAFIS] A AL Ky
St AL Tt AREe] 580l miet Hstshe W] AEE Alefote] AARIHKIm et al, 2001). =AY,
T8 W eSS 710] P mlel Aadilo] Z|Hisio] offoiz|=t, o= A AwE EOH ASEHW
2o AFe] ATt A= HIt 7F55KJung and Kim, 2007; Ham et al., 2015). AR, 459 B3t
OlFEHAI= AJZHA AYES ol 2 gl lTiBIALE E5A] AlAH] WS ofset 4 old] oM Apd
EPAEE 2PJRE § olF Fjiolo] B Qe =S AR o], A $ACE Hel oh=
W7t A9 DY AL, A — D 7He] TAP} ofsiEchA B, CE AlQfsl 2AIE 4 Atk Jung and Kim, 2007).
oo E AR SE A defole] T Qe w o] AIAE AFAde ool HMeAE EEShe
o] o]FoltKJung and Kim, 2009). o9} 22 9] QI t 24 WL uizkgd Stge] A%y
T} o] QIeh TAlE-A0] AEA AHIAS BAsks o 2Rket HiEolet Btk A TASHo] AH]
A AEA T E8F IS, 2E AL, 2J2] AHIAE FAH0R F] WpE EESIglon], WY ERRiY

 Hd 2 e} of g Uehhs AlA" Welet mtw Rt 23S FA1 QRS FAYCE

QA oA WigES] AR PR B WakdS tehfin] AR A]ddo] WAishe 17k (D)2 BA
Sk, QHAE FHHF 509 BAE Tl RASfole] mew g AARHKIM et al, 2001). mj=H £
I= ARte] S8e| wet AlAgle] FUSE Wjkow A FF S AaT Aol ARFEI(reinforcing
feedback loop: R), AlAHI0] 48 AEfE Ao Fgesl= 9ol #@F = (balancing feedback loop: B)E
FAHA FehKim et al,, 2001). RHH, @A, ©HA T WpEe] o84 TAE HolA] gt A
e 5ol Alale] HslsAY, dVdAle] eHRet 5o= Qo +fd WA 24E 4 k. e |EE
2det7] Slell 28 T2 IHL Vensim PLE X640]rh.

A WA I SRRl =Y uEn S0 AEiAl AHlse] dis) wielshr] ffsf 2 okeaM
(https://scholar.google.co.kr/) Tt T2 FICIE, 2 FFE IR YA A hitps://www.eiass.go.kr/)ollA] RIZH
T EAAIY, A7E BA SR Esd Ol it HolEs FHoE S AME VA, KA =5 AR 7ML &
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AUV} 220 5| BURE 4 § BUIHE B 70 908 mioiger, oF BofE 1) dd

A DAY, heoR PrA FUTUTAC A AHIAZ WS WA, FEE WSS FA0R 1

234 SR T EAEA0] A AIA el el A iR A ‘ﬁﬂ} )% 7 Qi
TE FYte] Be DT AT T, A2 Aol Filele] TR Sanile]l EAT-U0] e
Al PR e BARIGT, BHgoR MBS SIS B9 RABAC) Al A TS B
A 2 g ok ARSI

2.1 TIZkSE EAglel =Y HiE

EAAGAVES TATS S Sfol Batt T & AR ARl o R TAAEAE 2% 3 AAAE
off w2t AAjsle Al olw, ZAARC] s S A%l kg, 5K, Ak, 3, 39 59 7HA1ol
Hot ZAAEAAE F AR S0 AgEttosa] SR19) 4o A I Foleks SN HefR
REA AHIAE ARSshe 8 AMOARE, A9 AA AR Qlsl EAlEEeR 2AER] Eeial 7
(109 o} vRid seez FAHLT JrkKim, 2017). e-L2HAliel w=d 20213 7|E &4 - 2ARAAE
AYE A E2(186km) TR FHo] &2 HIE(158km?)S AAIFCHhttps://www.index.go.kr/unity/
potal/main/EachDtlPageDetail.do?idx_cd=1202).
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7N AR 209 7P7j0] ARgle] o]olA|A] gke e, EAY dEAR ]lsf doiEoe] fes,
oz QIR =7 7l PR 9 WA davt gk s AR Al a4 gle AR bgeldE

g icto] glo FHULEAE AAE S ghe Aolt). ole] FEwERAE AR ERAlolA /ideye]
Sl Bt A3, & sk, 20169 WIFARY BN Tlolsakl S ANste] EAEY 24 SRS
AP Gwangju, 2020). &, TR SeAgS Tikbel] ofgt Z/ HhALS Eisto] wHE =AlEHe] o
3t AYS vl 5 gl ARAE A ‘S AR olnh ol A W] ST’ o] TARUE thfeR
Hzto] AldE FIgto =M 30%0] Sidelks FAle HIEAECEAAY 9 FANE SE Adsi i o9
< W] 71 4= e= siglon, 70%0] sfdsohs FAl= AR 2435k 2ol 7| RAEstes of
WK Gweon et al., 2021). ohFt, g EAIAE tRE A7IAS =287 =S B9l Uk Afdo] o)
oJZ]1L Qlo, o|2 olgt ASPHEfA|IAEIS] Fgfo] WAL QltKHKorea Fnvironment Institute, 2020). Egt 2H3 -
A 7ol gt a1 glo] Al = AR 50l EANEE <lel] AR AA| 24w e
ZAE AJol7t TAIGto] whekPark et al, 2019; Gweon et al,, 2021) A9 2] Egdo] oAt} o|g <l
o =2 A8 A EA BEUHI Aot BERAl 2 Ao eR AHA AHA AStE THE AeR Bel
THKim et al., 2017a; Kim et al., 2017b; Kim and Sung 2019). 3, ¢AIE, 3AIE 59 Aa%r} Hopo
et 97k EeAlE 59 oftES] Pt ZIERT 545 oAU, w2 3AHEE @Ak 59
A, Al EAE HEET Iekhttp://mhonam.co.kr/detail joFjOo/641904).

J0= Eela gizkgde] 7Fes 344 Bk &, A JiAY 8 9 dE, Ad==T0 A, A
2 AR AR, AT A 3 AT Y 59 olfE Tk EARel dig T =oR|ar it

(Kim and Kim, 2022).
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[e)

2.2 EAISHO| HElA Au|A

AEA AH|AE= ol7to] AJEAIREE = HS dufsl= 202 (Costanza et al, 1997; Millennium
Ecosystem Assessment, 2005; The Economics of Ecosystems and Biodiversity, 2012), EA392 EATS 7]
5 A (s HAold, ofgthe AT Ay B, 24 AHIACIE 24, o7] A3t 9 A4 24 5 Ak
Z4), 2] ARIAAAA AE, odA] 2 F) 5o ABEiA ARAE AlEetHde Groot et al, 2002; Nowak
et al, 2002; van Berkel and Verburg, 2014; Rocha et al., 2015; Quintas—Soriano et al., 2016; Yi, 2022). &
AB-do] BeiA Al F3E flole ARA AHlAE AT el mjAle ks mefols 1go] AeiEofof
Sh=l|(Bennett et al., 2009), = AJElA AHIA Zholl 5 ARG E K synergy) #5t ofuz} AFEHA (trade—off) &
ol i & o] wheelth. &, AYEiAl AMlA & 54 AHIAZE HRekE o HidjE o AHlAE FAskA
L}, A5k 4= tHCarpenter et al., 2006; Bennett et al., 2009).

RO Bk S2Ae] Vs o3 ARE uiREE EAEEoRA, ARJe] 24l ot ofojRAY 4
AE AR ZFsshal qlov, Aol AliEH el whE 2|dwel At Fke Fo= <l AJeiAl ARlA st
7} Ptk Sung et al,, 2020). £3], =AY NI SRR A 7Rk =gt Aol ofFez|a §)
+ TEHEom et al,, 2019), THEE EeXgE Fol 2= AR AEA AHIAE EAsk: 22 AEA
AH1A Y HRHERE offe} WITkEY ERAtE Sk dl 719 4 §he Aoltk AJEA| AHIAE TRt F
A 2 P A BET 2E7KsT o8- TFeokl & 4 qlom, e s B S FHiAl
A 4 Qe Ao AfmEcKTallis et al., 2008; Haase et al., 2014; Ham et al., 2015; Kabisch, 2015).

3.1 TS Aol chist 7HE Qlniestale

W BA FUTARAS THIOR EAUT A Aol e PAS BAsp] 94 TRIZY 5
RIS A1 AL QEFAER PESIEKTable 1, Figure 2 3. A|E B4 FUTATAL A
ANz E2ie] APUEo) et BFAY AA Bee Aasleln, FU0 e Eusp] Sl WS
SAslo] BTN 2 TS Foke WIBY Selkdo] SR, ANl A 2

10 2
& Adsto] =4 A gH gl £X) 4], e FsoH, vigdirdele TR dAES] o1 o

=

r
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Table 1. The Private-Initiated Park Development Project’s causal relation

Legend Causal relation
Implementation rate of the Private-Initiated Park Development Project — Area of forest — Area of park facilities — Fadility area within park fadilities
R1 | — Park fadlity utilization rate — Satisfaction of the Private-Initiated Park Development Project — Implementation rate of the Private-Initiated Park
Development Project
R2 Area of park facilities — Area of non—park facilities — Area of park facilities
R3 Facility area within park facilities — Green area within park facilities — Facility area within park facilities
Implementation rate of the Private-Initiated Park Development Project — Area of forest — Area of non-park facilities — Facility area within park facilities
B1 | — Park fadlity utilization rate — Satisfaction of the Private-Initiated Park Development Project — Implementation rate of the Private-Initiated Park
Development Project
Implementation rate of the Private-Initiated Park Development Project — Area of forest — Area of park fadilities — Green area within park facilities —
B2 |Facility area within park fadilities — Park fadility utilization rate — Satisfaction of the Private-Initiated Park Development Project — Implementation rate
of the Private-Initiated Park Development Project
Satisfaction of
Priva‘[e*\%iﬁa‘[ed
Deve\c?oment
8 Froject Park faciity
) utilization rate
Implermentation rate of +
the Private-Initiated
Park [F))t?;jeelg?ment @
\ Facility area
within park. -
e of facwlutues
forest Area of park fizk
T s b
Urban park  + Local g -4
development <————gavernment B o~ Greenarea
rate led by finances 2 within park
local + facilities
governments
Area of
non-park.
facifties
Lamdsgape
Return of Rate of auaity
dev%;:'o%?en + housing sales l
+ / X‘ House
Housing supply rate price
of non—park
facilities within the
site \% .
Population
Figure 2. Basic structure of the Private-Initiated Park Development Project
T o5 ol W Sl it S Eel whet Al 2/t R )ITHR1).
S, W EdAIRI T)E ARS SKsiol BN 0% ol HIEEAA 30% olste el glof
AL olefat ARl @ Fofl wiet 3AAd WA S A WA S Be Aad 4 JeHR,
Bl), TR A SAE s W, ol weh AEE WA 22 =] WA 37t B da
S 4 QEHR3, B2). W, BlgIfe] Alshs TRt offEE w2 R SAPHAE @45 Hed, oks
e spjolell iAok EAIFYL] Jgom Busly gl ok ohlE QAzAle] HeErt wE W W 27
ot ofujet 49 2 =AY o1 U 20 SR 502 SEln Q7] th2olekRho and Kim, 2007;
Lee and Choi, 2016; Myoung et al., 2020). RI7F of}ES] 714 Akp2 QI7F ARIZNES] Zaleols fHlgho]
we TEAIZURA DY) Sell] B A, B ole] Sl TRt HE, of oA S Adolele
g F\deb Qe 2, WSS Aololo] 2 B9 ol AL Bk Boll vk BEFee)
718 g AR A oE FoRA THE S Sle 8Rlo] E 4= Sl TR A7 el AP ofzie]
36 | =2 ZEER| Al 513 45(SH 2183)
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Figure 3. The Private-Initiated Park Development Project and cultural services

Table 2. Causal relation of the Private-Initiated Park Development Project and cultural services

Legend Causal relation
Implementation rate of the Private-Initiated Park Development Project — Area of forest — Area of park fadilities — Green area within park facilities —
R4 | Landscape quality — Population — Number of local commerdial districts — Park facility utilization rate — Satisfaction of the Private-Initiated Park
Development Project — Implementation rate of the Private-Initiated Park Development Project
Implementation rate of the Private-Initiated Park Development Project — Area of forest — Area of park fadilities — Facility area within park fadilities
B3 |- Green area within park fadilities — Landscape quality — Population — Number of local commerdial districts — Park fadility utilization rate — Satisfaction
of the Private-Initiated Park Development Project — Implementation rate of the Private-Initiated Park Development Project
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