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A Research on the Special Characteristics of the Changes of the Vegetations in the World Cup Park Landfill
Slope District
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ABSTRACT

This research intended to reveal the special characteristics of the vegetation structure and the tendency of
change of —landfill slope districts, which are reclaimed land, through an investigationsinto the presently
existent vegetation and plant community structure of the World Cup Park landfill slope district. For the
analysis of changes in vegetation, this study compared the results of field surveys in 1999, 2003, 2005, 2007,
2008, 2012, 2016, and 2021. For the investigation into the plant community structure, a field investigation
was carried out in 2021 with six fixed investigation districts designated in 1999 as subjects. To analyze the
change in the plant community structure, the past data on the population, the number of the species, and the
species diversity by the layer in 2021 were compared and analyzed in the landfill slope district, which is
reclaimed land. The changes of the vegetation distribution and the power had been affected by typhoons
(Kompasu). Above the plantation foundation, which had been dry and poor, Salix koreensis, marsh woody
plants that had formed the community, decreased greatly. The Robinia pseudoacacia community, after the
typhoon in 2010, decreased in the number of species and population. Afterward, it showed a tendency to
rebound. Regarding the Ailanthus altissima—Robinia pseudoacacia—Paulownia tomentosa community, the
number of the species and the population had shown a change similar to the Robinia pseudoacacia
community. The Paulownia tomentosa and the Ailanthus altissima have been culled. The slope was predicted

as a Future Robinia pseudoacacia forest. The Salix pseudolasiogyne community has been transitioning to a

22552 A 51H 45(ER 2185) 1



ST AJBIAIT MRS U et S4 o7

Robinia pseudoacacia forest. Only some enumeration districts, the Robinia pseudoacacia forests and the Salix
pseudolasiogyne, had been growing. However, most had been in been declining. It was predicted that this
community will be maintained as a Robinia pseudoacacia forest in the future. As these vegetation communities
are the representative vegetation of the landfill slope districts, which is reclaimed land, there is a need to
understand the ecosystem changes of the community through continuous monitoring, The results of this

research can be utilized as a basic material for the vegetation restoration of reclaimed land.

Keywords: Redaimed Land, Presently Existing Vegetation, Vegetation Structure, Monitoring, Vegetation
Restoration
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2e7] g 2719 Aztolut Mol it tieke g ARSEl= Aol AdmiEAE
ot 404, i tA, ERISE 5o= Qlof A weto] sl Xolw, EY A0 weh A8 #gt A
4 4 JhKang et al, 2015). AEA] H2AAER = it 24P7EAE 249 5 ARZAl ER|o[RA iE
o] Mol AMER A FQ HA=E dH= AFsisitt. dA e vigA= 19788 395 1993d717] 15
| Sote] #g)7] Hijgo] olRojHt AlulEAE 5,6400hn’, ARuEAE 3480m°, 2] migzl:= 80vhn’ &
Z 9,2009h’e] 2717} Wi=SIt) 0% o] AL 1996ERE 200267k ] b4} Al ggstict
(Seoul Metropolitan Government, 2003).

2e7afEA] AL A7) EAol webA 7|do] tE AlEe] Hgsto] EashA =an, 3do] A mfz]e]
e EARA Uehts 2189 oot AZ|w, 7-8do] 2L AKJ9] tjepdo] EolEal QI ot &7
A Yehs 2ol Widsh BrkMaurice, 1998). 28)7] tie & £d6ks Z2AEZ ZFUEIL] Berula
pubescens, IEVEIO] Salix carprea(Frtala, 1988), B34e] Acacia confusa(Chan et al., 1997) 5o] 3l of
Aol 7P Hol AL AE2 FabAEo|tHChan et al, 1998). &0 ofgejxjo} Ahulof B ZAAE 7}
A1 Qle oPHTE EXF 20 2190] de] AAfE 2H AEolch(Fling, 1997). ZelZ|HiRelA oA
7 7P W wAE ARJela gl ofe x| Aoy, AauAwEo] glom, 279 wiE A A,
WER|HoA . wo} o] Hdehy] mhzolr}. ASRE ol T St A2 B2 AEes A
A2l w7t 331 uiz] uf g AGell Z ARtk o5 0T A9 TAelK HE =i, eoH
A ol FomA 1= et thE AEE ot ShA U 5] gaclel dis) 9915 AAlsh] uf
FoltHWong and Yu, 1989).

Sefuet 27| Ale] Fasks ATee] B 4 9 o] 1Rt A= BA] Ak Lee et al.(1997)
W 27 ufge] gad 1993 o 3do] At 1996Wef| vfgiz] APH 191ha 5 3lha7} SEAERZ o]
7F APeiSitka Sigitk Kim(2008) A& e[ a] APHO| HEAgrz BA At o uiwel, 715

oA UR-e5de, soHiereio s EREglom, AARtAsgel He] sk oot AYeiy o] 4
52 E7FsoiL sigly, oA URSt SeHES ATAEREAY TS ol JaS RISk A e
53 AR o] oM URER AR TAEY g JRReR Hort XePE?R] Eolal £&
APILEQ] BR 5ab HAYE Sk AR EAEITKWel and Oh, 2021). 2&7]o] ogt H&<, wfjg7ts, BE
A Kot 5 2] =53 A7 Adeieks o G AruE ARt SE5E A
Z5 7FA B WigA] B ES Yl Aada, dolkuetsd, YA, sEEAsY B0l B,
EQRE, It i) 502 ERY Tt BE=t AR dejx] QrhKim et al, 20015 Choi et al,, 2002).
e W 2epefEzge] SEGE ARYFRE Yol uAt 23A7K1999-2021) FEAET AETRe] d%
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Figure 1. Study area in World Cup Park landfill slope district

7 2 RAGR A 20020 degEoR 2yuslon shege =B WANTY Bl
0 Utrolith, AT YT v AR =BT SFE UL Al AR 1,126,0297E o)
Hoz @REAE st 23U AR 3 ARS SAY 59L SAR g0z g 14
Qo] 2] whglo] $EH ol HAHL Gl Acdolck web oA ApAAGS sl loyAEe] S5t
gz} 9L QD F 4 gl SoMFOR 2R AUBYS A2 104 B9t ARo] Aute, AE

ZHAE AU AUT 52 ARSIt HIntroduction to Friends of Noeul Park, 2020).

b
=
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& 1/1,000 $AAES ol8slo] =i Al Auto CAD 20233 Arc-map 108 Z2IRE T8
dlo] AR st FEAY 49 WA B ueS AEsig R4 wsl B4 19994, 2003%
20054, 20074, 2008\, 2012, 20164, 20219 @FxAL WS H|wsle] ojelsidnt. @A 438 27
A Aibigo R FRsiglon, AR ige] ghad 19934 olF2 il AmAde] QIsjKoz A
A o)1, ApEe vizlo] shasp] MR A AdHon Pl Rasl 58 Wit 4]
A AAPPES v Ae] SE3 87 veh 28T SRS Aeo R Basle] 1A
Sl Jelm A ojRo] met APIET} SlEoR FRaI IR QRN Adder ofd A4
Fast oje} AG AR Eotslglon, Sl ASMES vlSsle] Yolaat AL EFeIr,

ZAN ZAR= AFARYGO] AP vegetational physiognomy)S 7108 AZSH= AE7e 43E Exd
= S [¢)
d,

222 MEAHAZ

AETATE FARE Monk et al.(1969)9] WHle iz sfof FA%(DBH) 2em oWde] 45v-& =S,
2em OfSFE TETOR SI9ltE IHFARE 5, FAB (em), ), Atalm), 4 m X m)S S5t
o] 7155H5iet. AETETE 2AR AQYE W 19990l A IAZANE F 6o71AE BTARIGE 1
FAE WA W WA BESIL Sls oPMIUREE, AR e Ak ke HlE, s TS
Wi tVdem et Aus defole] Agsigltt. IARARE oPAUREE 04, T -o W
e A, e 3740t Table 1 =), 1999-2008712 k= wE5 18 1120}

b R
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Table 1. Overview of the plant community structure of World Cup Park landfill slope district

Classify Vegetation type Plot
Robinia pseudoacacia Plot 1(20m x 20m), Plot 2(20m x 20m)
Natural ] o . . .
forest Allanthus altissima-Robinia pseudoacacia-Paulownia tomentosa Plot 3(10m x 10m)
Salix pseudolasiogyne Plot 4(20m x 20m), Plot 5(20m x 20m), Plot 6(20m x 20m)

4| 3227

Zh A BEE 100m’2 AAsigont 20124 ofF AkdigRel A8E THFAHE 20m X 20m@00m)E
ZIEoE Adislgilrt. wheba] AR Walto] AL wpA FARIRIY] WA JIEs dAAF)7] ffete] 20m X
20m ZANE 5 A ZAR] sigsks 10m X 10m ZAES Befslo] Alawqdatz Haks 2AsleIt

Zt 59 A 9AIE sk $95l] Curtis and Mclntosh(1951)2] 58 X](importance value; LV.)E 5%
ofo] WEgs UepH A2 Brower and Zar, 19775 FRSER AT A2 (importance
percentage; LP)= (YHBE + Adiu%) / 28 Akkstglon, 7iH 7+ 2715 e 4+u3ds 7IsaE #
ot (WEE [P X 3+0lwEZ [P X 2 + I=EZE [P X 1) / 622 B8 (mean importance
percentage; M.LP.)E AFgotsiThPark, 1985).

ARZAL ARE e R AR F5 9 I E HlRAelelt FHYEAE S8R0t s
shte] £212 vepd Aoftk. Shannon®] FTHFE(H)= Shannon and Weaver(1949)7F AAGE Ao= # A+
off 7F¢ wol o851 §lon 3laFe] SRS sl Az ofefiel T A2 olgsto] Tt o] ¢
ol HFHFEHmax), 7AE(]), FH=D)IE Fosich off 4419 nie A £ & 7ol digt ofd
9| Al Hlel1, S FAZSE UEhdT

s H=-Y@/N logni/N ® Hmax = log S s [ =H /Hmax sD=1-7
3. 21 o 23
3.1 =AY EY 2 Hish FE

3.1 SEAM(20214)

Yo ARIAT BENRS BA Au IR 221% RZRIAA S14%, ANSEAAA) 34%,
APYEEAYZ] 4.4%, APEZEAYA] 2.0%, Sez2IAYZ] 1.6%, 71EF 15.3%=2 E-E5STHTable 2, Figure 2
B2), AR AR 35%, FANR 26%, RUFUR 2% AR 16% S0 R A7
Fololw, At e S, AR EHUR Sol WA AIsle] Sloleh AR iR Fa B4 5
W, o] Gk AR SR ol AAiso] Slolet, ARISEARAE R 09%, olHRES 077,
AEFUIIR 04% 20190, LR, AR, HEpistolo} So] Arise] ok eRIBRAAL obbiLt
27} 514%2. RFROIGlE, THERE AR WA0R HESI AR WA THIEE 13% % 03%
olgli, 2], o, 292 Fol WA Ak SJole. A WA BEUAABL B WA 16% £
zohct

3.1.2 SA2AM tH45K(1999-2021H)

LEHTY AFAZIFE] 1999ERE 20218717] 23147F FEAAY Wl AmEH BEAz= 214402 5
7felad], Ed] APIREAAE 199949 0.8%= AjZto g &Aooz Z7kslat 20084 18.29°12.01F 2012
Y 10.7%2 74 § 3T =23 1007k TE7] AR Boll AEuhg, TAUE, SEUR, miFUR 5
AAfAo] S7tste] 202108 22.1%= SRI=SITE QiEEAAAlE 20039 1.4%= A&tste] 20079 4.0%= %
7tetaont 20129 1.8%= ZHAstlal, 20219 2Hdca], GAks 5ol 7t AAfElo] 34%= S7ketgod A
A A Bishe nueiglth. ATAYES tiFE Qe oA URRelgloH, 19994 17.3%2 XA o]
20084 35.4%E 1999 tiH] = H] oA} Z7ISIE ot 20124 33.9%, 2016Y 33.3%& A4St 2021Wo= 7}
SR 7] U oAU Ao wet 51.4%2 3A] S716IEE ARIEE] A9 19990l SRRt H]
23 5201 12.0%20] WA o7 ek FAsIa=t] 20089 18.0%717] tha 715t 0% 20124 6.3%& 34|
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Table 2. Existing vegetation of the World Cup Park landfill slope district (2021)
Legend Legend
Area(m?) | Ratio(%) Area(m?) | Ratio(%)
Vegetation Detail type Vegetation Detail type
AO1. Quercus aautissima 37,474 33 EO1. Salix pierotii 18,824 14
A02. Zelkova serrata 2,505 0.2 Native tree | E02 Salix pseuddlasiogyre 12,903 1.7
vegetation area ;
AG3. Broussonetia papyrifera | 31438 | 28 |0 B03. Pueraria lobata 175758 |
AOA. Prunus X yedbensis 3,746 03 Sub total 49,304 44
- Brotic tree  |rop. ajtanttus altissima 289 0.0
AQ6. Koelreuteria paniculata 31,939 28 | yegetation area
Sub total 578,594 514
AO7. Comus kousa 88 | 01 o
. GO1. Equisetum arvense 326 0.0
Native ree | o8, Cormus officinels 3693 | 03 7
planting site GO2. Phragmites australis 194 0.0
AQ9. Spiraea prunifolia 2919 0.3
GO3. Zoysia japonica 1,487 0.1
A10. Rosa multifiora 18,048 1.6
. GO4. Humulus scandens 15,154 13
M. Forsythia koreana 20545 | 1.8 | Native herb
vegetation G5, Galium spurium 774 0.1
A12. Euonymus fortunei 2,382 0.2
; GO06. Artemisia indica 3738 0.3
A13. Phyllostachys nigra 547 0.0
- GO7. Miscanthus sinensis Andersson var.
A14. Landscape Plantation 85,096 7.6 900 0.1
purpurascens
A15. Shrubbery 6,916 0.6 Sub total 22574 20
Sub total 249289 | 221 | o v very |HOY. Ambrosia trifids 1595 | 16
BO1. Ginkgo biloba 3,206 0.3 vegetation Sub total 15,985 1.6
B02. APinus koraiensis 3,496 0.3 101. Road 72721 65
BO3. Ainus strobus 4,214 04
102. Walking trails 2,139 0.2
BO4. Metasequoia lyptostroboides| 2,839 0.3
103. Wood deck 2,621 0.2
BOS. Populus X canadensis 7,704 0.7
104. Urbanized area 85,589 7.6
BO6. APatanus occidentalis 2,733 0.2
Foreign tree |07 s persica 636 01 e 105. Waterways 6,329 0.6
planting site
BO8. Acer buergerianum 276 0.0 106. Wetlands 725 0.1
B09. Rhadbdencron indicum 76 0.0 107. Field 570 0.1
B10. Lyaum chinense 10,052 0.9 108. Yard 142 0.0
B11. Deutzia paniculata 2,312 0.2 109, Bare land 1.289 0.1
B12. Amopha frticosa 515 0.0 Sub total 172,124 | 153
Sub total 38,160 34 Total 1,126,029 | 100.0

SHZR US| A 51H 45(ER 2185) |5
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Figure 2. Existing vegetation map of the World Cup Park landfill slope district (2021)

Aasrglon, 2016\90k= 10.9%= S7kokct 20210 HEWE, 54HE0] Al o] wet 44%= ZARE]I
AAIYZE] 749 199990 SRR 1.6%, APYZE 32.0%2 APYZEo] B HAS AsIgoLt o) F
APz A& At fefixito] St AT wa AlY kR ol flefixE 20129 8.3%, 2016\ 7.4%,
20219 1.4%= X519, AEEL 20058 16.4%, 20164 5.7%, 2021'F 2.0%2 EXEHAHo] ZHAsiatt
(Table 3, Figure 3 Z=X).

A5 FEAY e ZARE An), ZEAOI SEAOR Hol7h A Foll Jllon ARt
AEEZ Aokl oA URE HIRRE FiekilEe] HAjo] Srlelltt 8 WaldoR 2008-201292 7|H o=
HA0] F4ho] ZA TASHI=, o= 20109 e sl HteE St HiF ek (Kompasu) 9] goF
o= woEe. ATE HE kA= 20109 8 299 21A1e] Y @7t WS oF 880km Ht slielld 7
T oF e ARl HigoR WY, o s 257t 28-29C oVl s BALIsHIA 84 319 104l
B 7, e 5991 HiFEo R WEsttkKorea Meteorological Administration Press Release, 2010).

rlr
rr

Table 3. Changes in area ratio by characteristics of existing vegetation and growth in World Cup Park landfill slope district (1999-2021)

199 | 203 | awos | 207 | 208 | 202 | 2006 | 202
Division Layers Spedies
Year, (%)
Alien - 1.4 1.1 4.0 3.8 1.8 3.0 34
Wood Native 0.8 10.7 19.7 18.0 18.2 10.7 214 221
Planting Etc. - 0.9 10.7 0.9 1.2 - - -
Alien - - - 0.0 0.0 - - -
Herbal
Native 0.1 0.1 - 0.0 0.0 0.1 0.0 -
Alien 17.3 29.7 32.8 339 354 339 333 514
Wood
Naturally Native 120 135 14.8 17.2 180 6.3 10.9 4.4
oceurring Alien 1.6 19 2.1 2.8 3.8 83 7.4 1.4
Herbal
Native 32.0 28.8 16.4 14.4 10.9 14.4 57 2.0
Etc. 36.2 15.2 14.1 13.7 13.7 22.5 183 15.3

6 | =2 ZeeA| Al 513 45 (83 2183)
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Figure 3. Trends in existing vegetation changes in the World Cup Park slope district (1999-2021)

Legend: —#—Native tree planting Exotic trees naturally occurring —#—Native tree naturally occurring ==<=Native herb naturally occurring

o] Bg vlEntE 7t vio s flEe WX WRE HiFT o= 99 29 64] 35 ARkl RSt oF SARI]
gl el FRAGS BEsl] Mg, A7k I, SHEE B AR & 897l 2010729 7k
5 2EFOH, F 379 36568 Ao ARISHS AAHYoun et al, 2011). o] WY =25 wiHA|
AP HelMe g2 Femo] WSl FEEEER) Fe TE(EE)E 719 A9, 4 9% % EY A
59 = 28l 7I]1s1e] Histe]l ofsf ftalrt )AL o] e JES SStH(Mitchell, 2001), B =
3ol ofell FAshE Adddeltt. Sa] ARG AduAe] viget vilor AdE weet AR 9ol &

= 590 ARl B4dH Ador EYo] €11 Edo] =Rt Aotk AFHAIT £E2 FFor Q8 &
BEHA SR Al Hept Weigl, s Hxsla Bt AAPE Sl wEke FsH A =
2¢1 HEWTE Aol dasH =9ith 220 Wohs ofefet REO =5 B AEet Wit Aol gked,
500 sl SR AFo] YA DFUAZC] FAH FEAAS SRt ACE IEIT: A
Rz § TS DEEIREN 2T fold 7P o] SiEA FaxmAo] sty

3.2 Atz £d U Hal

3.2.1 OPAILISZ2

AW e FOR defA ok 1T FFUANYOR YIRS BT 4 W] uhRel Eo] Fu Azt

1 ool e FolHiE %o Rseleh, WA Aol Melrh 4 BolE WEel the] otelo] ol
!

WARle] £330 Holg olgsle] A
F ye HAS 26l 9k Lee et
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al., 1993).

oA IAZANE 19] Z91E AJteA] 2427 oA U7t wEFoll 100.0%, ob=golld 89.9%
2 61T, olrEEel| oL o]e] 0= WL} 10.2%2 ER6Ith e delze] $HEt
88.9%= E9kom oA 7.7%, A 34%= 7 EDoIG &R 5 L e 45 MHAIR F<5o1 o
S Hlon|, 9349 oAl st mob AR=0] FTRFEARE 0.3812 ui- Wtk Table 4 35). 2347
BAATE IR wES, ofEgolA oW L skl U AR WURTL ofuE ol &
SOt ST ule- wiolth wlEbA A&HOR opAURERe] fA1E o2 wE|Sith o URTE 1
HEARE 29 Z9ME A BAEE AdSeuiot mEgelA 100.0%2 e, ofwEge] Wi
42.2%, JFF 31.0%, T 26.8% w02 EAotrh WEZolME Aelo] 37.2%, F°] 280%= =& 94
TE Bl 7k BbE WU, FLgUR Sol A SRl 28 S 2 e 13% 1B3TAIR ARe
O] TOFEAGE 096842 oAl AR of2 ZARE| Hlel] w2 218 ErKTable 5 %), &

BN

ral
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Table 4. Plant duster structure in Plot 1 (Robinia pseudoacacia) in the World Cup Park slope district (Area: 400n?)

Division Scientific name Imporance percentag
Canopy layer Understory layer Shrub layer Mean
Rosa multiflora CEHE) - - 88.9 14.8
Prunus jamasakura (HLE) - 10.2 - 34
Relative ratio (%)
Robinia pseudoacacia (OPIHAILIR) 100.0 89.9 7.7 81.2
Cormus officinalis (M53) - - 34 0.6
Amount of species 4
The number of population 94
Shannon’s species diversity index (H') 0.381
Table 5. Plant duster structure in Plot 2 (Robinia pseudbacacia) in the World Cup Park slope district (Area: 400n?)
Division Scientific name Importance percentag
Canopy layer | Understory layer Shrub layer Mean
Castanea crenata (HLIS) - 42.2 - 14.1
Quercus acutissima (8=2ILES) 100.0 - - 50.0
Ulmus parvifolia (Z=EL%) - - 45 0.8
Celtis sinensis (B - 31.0 8.0 1.7
Morus alba (SLI) - - 86 1.4
Rosa multiflora (B2Z) - - 37.2 6.2
Relative ratio (%) Prunus persica (SMIF) - - 36 0.6
Pueraria lobata (%) - - 28.0 47
Rhus chinensis (F-5) - 26.8 - 9.0
Koelreuteria paniculata (SLUFLIR) - - 2.1 0.4
Parthenocissus tricuspidata (7401E=) - - 22 04
Paulowria tomentosa (ZQSLIR) - - 2.2 0.4
Weigela subsessilis (|HZLIS) - - 36 0.6
Amount of species 13
The number of population 137
Shannon’s species diversity index (H') 0.9684
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Table 6. Changes in the number of trees in the Robinia pseudbacacia community of the World Cup Park slope district

Individual (tree/100n?)
Division Canopy layer Understory laye Shurb layer
'99 05 |08 |12 |16 |21 |99 |03 | 05| 0812|1621 |00 03] 05|08 12] 16 ] 21
Robinia pseudoacaca | o | 1001 91 | 75 | 39 | 30 | 45 |125129| 97 | 76 | 49 | 65 | 60 |41 [123|145|237| 286 120 200

community

Table 7. Changes in the biodiversity index in the Robinia pseudbacacia community of the World Cup Park slope district

Community name Survey year Species number H' (Shannon) J'(evenness) D(dominance) H'max
1999 6 0.0838 0.1077 0.8923 0.7782

2003 7 0.1204 0.1425 0.8575 0.8451

2005 6 0.0928 0.1193 0.8807 0.7782

Robinia pseudoacacia
. 2008 5 0.1954 0.2795 0.7205 0.6990
community

2012 2 0.1182 0.4416 0.5584 0.2653

2016 4 0.3703 0.6151 0.3849 0.6021

2021 n 0.9546 0.9166 0.0834 1.0414
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Table 8. Plant duster structure in Plot 3 (Ailanthus altissima-Robinia pseudbacacia-Paulownia tomentosa) in the World Cup Park slope district

(Area: 100m?)
Importance percentag
Division Scientific name
Canopy layer Understory layer Shrub layer Mean
Robinia pseudoacacia (OFIHAILES) 100.0 - - 83.3
Relative ratio (%)

Lydum chinense (77 A1) - - - 16.7

Amount of spedies 2

The number of population 38

Shannon’s species diversity index (H') 0.18%4

Table 9. Changes in the number of trees in the Ailanthus altissima-Robinia pseudoacacia-Paulownia tomentosa community of the World Cup
Park slope district

Individual (tree/100m?)
Division Canopy layer Understory layer Shurb layer
99 |03 | °05 | ’08 | 12 |16 {°21 |’99 |03 |05 |08 |12 | ’16 | ’21 |’99 |’03 | 05 |08 | 12| 16 | "21
Allanthus altissima-Robinia
pseudoacacia-Paulownia 100 9.3 | 80 | 7.5 | 50 | 25 | 3.0 | 88 [125[10.8| 7.3 | 2.5 [10.0| 3.0 |44.0| 38 |47.0|41.5|76.0| 85 | 32.0
tomentosa community

Table 10. Changes in the biodiversity index in the Ailanthus altissima-Robinia pseudoacacia-Paulownia tomentosa community of the World Cup
Park slope district

Community name Survey year Species number H' (Shannon) J'(evenness) D(dominance) H'max
1999 7 0.5477 0.6481 0.3519 0.8451
2003 12 0.7407 0.6864 0.3136 1.0792
Ailanthus altissima-Robinia 2005 10 0.6671 0.6671 0.3329 1.0000
pseudoacacia-Paulownia tomentosa 2008 1 0.7829 0.7518 0.2482 1.0414
community 2012 55 0.5284 0.7257 0.2744 0.7236
2016 6 0.3961 0.5091 0.4909 0.7782
2021 2 0.189%4 0.6292 0.3708 0.301
3.2.3 stz
=Uls 37F] HEWTRIE 2 5401 em, shl ARgols sk, A A, 91 Sl wet HF

URR7t $Hske 13719] Alereto] 2
FFHA] 73l ARt £

b B I S

ISl QltHlee, 2004). Kim and Lee(1998)= HIELRRO] AMEgt
JoE 71l 3elo] Ao el A1) B8 QPslehe 46] SIER olsl

3.2.3.1 THRAN 4

SAUERE TAZAT 49 S91E ASEA BARN oPMIR BRI 640%, ohiEEelA
80.8%2 I, PR 019] FoR WEFA F4EEC] 23.2%, HEHTI} 128%, okiEEe 55
W7E 19.2% 95t BE5oME iuelt 40.2%, deo] 29.8%2 w2 $HEE Bl 7R B
O, TR, BAolgEe] 9 Esilt. T4 B Al 242 9% 10871A= thgstaien 1
off me} AR=e] FogeAlsE 0759102 Soriaal] AE te AR vid oa w2 A8 Han
(Table 11 =) A=df7sE FHELE SO W53 of=32 oM U= ¢35kl glor] #=3

10 | sh=z48e7| A 513 45(8H 218%)



ohESs, HME, 2ok
Table 11. Plant duster structure in Plot 4 (Salix pseudolasiogyne) in the World Cup Park slope district (Area: 400m?)
Division Scientific name Importance percentag
Canopy layer | Understory layer Shrub layer Mean
Salix pierotii (FHELIS) 12.8 - - 6.4
Salix pseudolasiogyne (SHE) 232 - - 11.6
Rosa multiflora (22IZ) - - 298 5.0
Robinia pseudbacacia (OPIA|ILIS) 64.0 80.8 9.6 60.5
Relative ratio (%) Parthenodissus tricuspidata (Z740|2=) - - 26 0.4
Cormus controversa (Z3H%) - 19.2 - 6.4
Forsythia koreana (FHLIZ]) - - 40.2 6.7
Lycium chinense (77 [AHIS) - - 4.4 0.7
Sambucus williamsii (SELIS) - - 133 2.2
Amount of species 9
The number of population 108
Shannon’s species diversity index (H') 0.7591
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Table 12. Plant duster structure in Plot 5 (Salix pseudblasiogyne) in the World Cup Park slope district (Area: 400n)

5, ZRRIE, oML, SRt
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Division

Sdientific name

Importance percentag

Canopy layer | Understory layer Shrub layer Mean
Deutzia parvifiora (BL=2]) - - 4.5 0.8
Rosa multifiora (2RZ) - - 62.6 10.4
] ] Robinia pseudoacacia (OFIAILER) 100.0 100.0 - 833
Relative ratio(%) -
Forsythia koreana (7H-2]) - - 10.8 1.8
Sambucus williamsii (HZLIR) - - 6.1 1.0
Sasa borealis (ZELY) - - 16.1 2.7
Amount of species 6
The number of population 145
Shannon’s species diversity index (H') 0.6263
SRZHBBA| H| 513 42(SH 218%) 111
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Table 13. Plant duster structure in Plot 6 (Salix pseudblasiogyne) in the World Cup Park slope district (Area: 400n)

Importance percentag
Division Scientific name
Canopy layer | Understory layer | Shrub layer Mean
Ribes fasciculatum var. chinense (TORHEILIR) - - 7.0 1.2
Rosa multiflora (R2Z) - - 54.6 9.1
Prunus persica (SAS) - 17.1 5.6 6.6
Relative ratio (%) -
Pueraria lobata (3 - - 16.8 2.8
Robinia pseudoacacia (OPIHAILIR) 100.0 82.9 7.1 78.8
Sambucus williamsii (HELIS) - - 89 1.5
Amount of species 6
The number of population 106
Shannon’s species diversity index (H') 0.6462
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Table 14. Changes in the number of trees in the Salix pseudblasiogyne community of the World Cup Park slope district
Individual (tree/100m?)
Division Canopy layer Understory laye Shurb layer
99 | ’03 | ’05 [’08 | °12 |16 |’21 |’99 [’03 |05 |08 |12 |’16 |21 |99 | ’03 | 05 |08 | 12 | ’16 | '21
Salix pseudolasi
W PEUCOTIOINE | g1 62 | 56| 48|34 1323|7044 |50 |37 |29 |30 |40 |80 |93 [111]87 [11.1]151]360
community
Table 15. Changes in the biodiversity index in the Salix pseudblasiogyne community of the World Cup Park slope district
Community name Survey year Species number H'(Shannon) J'(evenness) D(dominance) H'max
1999 " 0.6262 0.6013 0.3987 1.0414
2003 12 0.7450 0.6903 0.3097 1.0792
2005 " 0.8085 0.7763 0.2237 1.0414
Salix pseudolasi
W peudoasiogyne 2008 9 07002 07432 0.2568 09542
community
2012 36 0.4205 0.8161 0.1839 0.5258
2016 " 0.8295 0.7965 0.2035 1.0414
2021 10 0.8205 0.8205 0.1795 1.0000
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—oHHAEE dhdos vEpHAY] AFE SIS oHFHE o8- o] Sl 308 tVde= HE- =
AP 3 AA ofHRES 245 oko| =S NPS A2 Hrlsle] vep A0l 848 et 3 olgHe
Agsiry. k2 A Ao NPS: 1601902 AF S -242 vkt 5] ez AR § A4 3
o thet 341 = o woll Zlo@ etk 23 ek Wl ol ofgAe] B vko ey 47}
2, Felzo| RE02 BAN. o] F olgA} FES gE £ 24 gole] A B 4 glon v
o 43 224 Tledel B2 W) 24 dhEe ofdd tebd @daoR 27 F7b vjehae) @
89E =o7| oM HEHA | thet 7ol 544 A= s giet. HepHAY] ZHlzes FA4T]
e =ol7|Hr} A AAE HEHA f FH=9| o] o vkl waElew AR, VR 7171
o] A%, SNSH A9 &5 715 743} AlgHleld AE FARAY 7hsde g 2a7t Atk
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FAof: HOMLS, 7HESL 2ERA NPS, ZHefoid

ABSTRACT

As the concept of metaverse has received great attention, interest in metaverse related to landscape architecture
is also increasing. The aim of this research is to understand the potential and tasks of applying metaverse in
the field of landscape architecture by analyzing the user experience of a metaverse platform. The object of the
research is Meta—Everland built in the Roblox platform, which has the most users among landscape
architectural metaverses in Korea. NPS of 30 users who have been to Everalnd was investigated after using
Meta—Everland with interviews. NPS before the metaverse experience was —16 and NPS after the experience
was —24. This result means that the promotion level was lowered after the experience of the metaverse.
There were three causes of lowered NPS: lack of users, low—quality graphics and interface, and lack of
content. The factor of lack of users was the result of the other two problems. The factor of low technical
quality is hard to be improved in a short period of time. Therefore, the main task to improve the metaverse
is developing better metaverse content related to landscape architecture. It is more appropriate to develop
metaverse—specific content rather than improve reality issues. Applying AR and VR devices, enhancing

communication function, and developing potential as a simulation device are needed to be considered.

Keywords: Theme Park, Space, Roblox, NPS, Virtual Reality
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1. M2

1.1 & Hiigat =2

IT 7o) Eeol weh tofet 7PIAA 74 7iee] Bigla, Z219 A= vl - 221Q] 25o] 2t
of wfet vefHAE M2l AFt aBje] SSEoR Sl HEAE AR, $3F4 Ao glo] ol
Sofths Aol Aot ZAIHe] o8t whio] HFHe ESEolI® stk ofefRt mEtH o] Hid Wios W
5 HARL A5 AY S TRt Eopelld diehiof digh F-8xeto] AL glor shadort HighHA
T Qe T7RIL ot oleh M AFAos vERAS 7t P Hopo] HEslelE Al Es] J3H
Tk TRt 25, A B e A ER0t R glom, 27 RoplME T, HEed, A
1Y 5 A FEEC] e A EE Yol FEET Qlck FAMRPAZERS 2030 FA AlARES| () o

EHEN APIES S3f Yokl Uk AR ofyzt 7]9] ERE g9 o] M|t
% & 2F] Y5E S55P] el TRt 2ore] MEMASIE Alstal Qi A ARl ool
7195 ofHRiE, Foldset 22 e 37k vEpHA g EYstal irk oMits 2282 Ul
B} oHRA="E A 202219 69 Ao, RedEE dolw ARE 7] “RdldE W 202149 109
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o Hnptag] oHR=E thdo= dEpA o] ofg ool AA] ol8ol| ojEet BVE WA=AE NPS
2ot JERE ol FARIE A ol8AE AR HEMAS o83 & A Wrlets A% A7 |
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Imf9] wEp 2ol Hls] S5-53t0] Adrides FEs)gle
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T oHR=E 2E252Roblox)= 7VIRAHIRE e oHETSRE dEpA SRS 295k It dE
AL 2022). A olHi=E S=EH], ofl2Rt of=HIA, miARis, FEuof fejmeh oA o] oAl A &
rog Fdseglon wig ofHieE fFugt o=HIAE SHoE o] Holglth e oHRi=E $1H
o2 ZAPE o] Hojlont Al frefuleh oj=uiAel fhgElo] it vlERHA ofg Al w2 3ol HAe
YL 7Pt A old2 fefuieh of=A o] Yo Uiz ot wEh ofHsh=of tazql g
izt sliEn), HAEE EFRL HupPt ol87kssies F)lo] Hlom S oIE FRIRl AR
7k, Auld 9] M= Wl tiE 27 S o] Holdloh @A frefmel of=Ae] RE moild
Ef2o] FE AL opct. ofelfe A ofi=ols fls =% AW 2Fo= sHle 34T 4 Se
oMIEZ} nfslo] AU 847} ZHEeHIH 1-4 2.

olel oHHES] SES] 2ERAE A AR ol8sle vEMA E5EoR AY A 2HE] 3
HET Qi 2EEAE RERS ARHLE o8] TMIRAS AR £ e EEe AR 2ERL
7]t wepH Ao Aol 585 2HARobux)ZR= 7HISHEE B8ste] tigRt S Alsshs 54l 9
o 2E=AE AlY AR E550] 7|2z F1 5 opdter f)y] F49] vietH s ESEe] vish A9 &
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O3 1. HEL OfHZHES| E[QAIRA O3 2. 3 OfHHES| E[QAIRIA

AE: S A= fHEE S22 (https:/ /www.witheverland.com/)
O3 3. HEL OfHEHES| ZAEA TR=0| Biof O3 4. 3 OfHEHES| ZARA JR=0| Biof
AR AMEA A= ofHHE S2 T (https:/ /www.witheverland.com/)

2. HERHAG ciiet 0122 ug

2.1 HEfHA0| 71

HepAte MY, ‘29 58 SOk 9ol e (Meta)et 955 5ok YA (Universe) 2] 3golz2, @A
AAIY 22 AE] - A - 28 EEe] olfRle JPAAE Qs wEAE 19929 ABELS(Neal
Stephenson)®] 24 “Snow Crash”elA] A20=2 543t -gofole}. T ITARIR} AldAtdelA wlefA9] 7ide
NEA F55 5] ARSI 20039 7HEA 719ke] SNS Al 2lo]x(Second Life)= ofHtel 7|5ES] wEpH A
AMUIAE ARFoE] ARRITKTdy, 2021). 20064 2A1E 2ESAE 2EEA ARHQ ZHES Fof WEHAE
AAR T 2= 9l A|Q] JHte] 9 AAEIS AlFsi) ulo|IRZALE(Microsof)= 20178 VR SJAF GEA
Aol VR(Altscape VR}E Q14510] VR 7[5k WEpHA E20E-S /fdsl] AlZSIeH, GPU 7REA} iH]tjof
(Nvidia)= AAIZE 3D €Y SHE UM A (omiverse) S Sl 7[&2 02 T Wdd HER A HES AA|
Stk vleATE AgEos AdRoM F FES W] AR AVl 20219 A AAECR K o8t &
2 SNS AHIA F SRRl mo]ARo] wEpHA ZHHe] AHAR MRty ¥Rt A9S spaARE ot
(https://about.meta.com). HO]AEL 2018 “Metaverse”2h= AlE2] HUAME 53| WA F419] SNS29]
AH 718 FHEsk Rodriguez, 2021), 2021 S-S HEKMeta) = HRo] HERHA AJH|20] ZZ5617] A%
it} @A FAREA 1 ARFEAEKStatista)ol] THEH 7R o8Pt W vehA ESES A97IRE] weh
2 BEEAR 9 7IF07 29 39| §4 H&o] dojuial §itkClement, 2022). AHUES] SHo= 7]E9]
Ho]AET} QIAEITHS 4G9 Hete] SElolE Ut(Horizon World)7} 7R EAst=]o] Qlckar & 4= glom,
7Pk o5 2@ (Ethereum) EEA¢le] 7|9kt tAEZRIE (Decentraland), AMEEIA(The Sandbox), GIA] <l
YE|(Axie Infinity) & AAIR 7Vd2bdAzet 29 e A ERE 52 T giok o] wepHA E2
22 20189 EA15 dlolH AWER oF 15005t Fe] 71} olgsiar §low, 2022l EA1E AdxIzte] ||
H, 77109 QEARM QL o2 AW ERIE-S o ARt B H AES 2= vEhA ESiFolrh
HepAE B Zgolt EE-S 24 ok Aol o} ITS AU tefet 71e] E87hs82 a4
o= ARt golgial Hie Zlo] Adsit). vl ARk HEE AR 22 2006192 ASF(Acceleration
Studies Foundation)®] HIA] “Metaverse Road Map(MVR)”©]cHSmart et al., 2006). MVR EiAollx= e}
HAO JHRAE 7PHeR FaE 4 AT EHeR A&kt JHAlRL EriSmart et al,
2006 4) MVR HA= HEpHAS] 7de & 7o) siiEos AelRieK1d 5 %), X552 W/d(ntimate)
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33 5. HEfHA ZF 7=
A2 MVR BT

o} eV (external) 02 =, YE2 S augmentation)Zh ARE#o A (simulation) ©& UETE o] F Sof wh
2 Hlep A F= 7HFAA (virtual worlds), ALAIA (mirror worlds), 57384 (augmented reality), 2fo|Z27]

(lifelogging) ©] ¥l 7FA|= Ttk °ﬂ S0 golmeR 2 F749 Aot o] & mEf Ao, AeAA
+ AEelolde] At eAYdo] w2 e Aot MVRE] e d54] AHERS AAshk=d], HEHA 7]
SOAAME Tl of2fet e “}—*’W: ofEeiAlo application)& T2ots 712 AR =ie] dift
w0] mEfA T A9 MVRO] ARG 3] #R/E mEy 9lon, 2 dtolM= MVRE] 7] wfzt o
EFAS Rttt

2.2 HEf Al Z57

2.2.1 7RG

7PIEAS A ARt SARE ZMEe] WE ThHEe] W B ofufelt). JHPAAS HFE JHgoR gHEol
A AAR Eoka A8 4 Sl S ofulobH, F@A, 7PIHolet: gtk TMIEAe T WE
2l vlep 0] FEjR 7P By ofn|E AREEl= e A Aol it 7MIEAE ol 8AkE TMdHC
2 AA oplele} oplEl} BEo] F1=3t UAE AAR AT Adkdoz oplele] e Aeke &
ot L3k 2 Fojxm 7}%@.@01]*1 ofafere] ARRJA, A, 71sA A2 @A Hle & Fo= g
g B ofnjeflA 22l Al A 7PIEA] g FHR B i Sitk Teu 21 AYS EE o9
FH BERE oke 2ol AU Bxolm, ARA Wi FA 940 Soleks HollA ejioA Fof
o] glo] wRIt FAo] El= PN ok ST SRS TR gt ejol, £t

‘Ol AT} FelE rpdaAe g @A Al VY] drdES Aol ditt tiEARl 7MIEA ESEe

= ete] wje} SEfolE(Meta Horizon), 2ESAAL] 2EEA YlojHe| AHE Fo] QI 6 3X).

I3 6. 7heota| oAl - A=
A= GS 2EY

2z 485 A 51H 45(EH 218%) 119



2.2.2 HENA

AeAPe @8 AAE Idz BAs tAd Jez 233 AAE Teith A FEAAE Iz W
T Az AE7} Ao TR 7VIRAEI A 7HeR wEolAlle IR, ARAAS) R
FAof 7k o @S Iz AR ASAAE TEY] fehde Bust 7hg i, 2EY 9 54 =
A2] B3 R 7T A, 93] 94 Tle Sol Basi ARAARE GIS EofllA ARFEIeH GIS Zleel 71kt
gt S20]2(Google Earth), Vworld, dlo[H Ak, ESRIS] Onemap o] tHEAQ] ALAA wepAC] dolc,
OE HEHAE ARRlRet dEERIFES] E82 FHo= Jido] FHshL glov 7eAdle teftt @44
EA, 0, AdS 50 BAE sEE k2 sl it

AR 7V dhdsel @ AAIY AlZE A7 E2t] SRl AR SES M 29 PR
Aolect. Caudell and Mizell(1992)-& HMD(head-mounted display) ElZ=22]0] tigh =RojlA
e A3os AoRitt. Milgram and Kishino(1994)= 7Vd@4ds 270a4E Zst a4 Avlishy @4
oA 7PdaAe] ol2t Rt e ERINrh 4T 7R Aol 78] Akl wet @4t o 7t
7 Sk 7P O ZPAE S k. 7P @A 7MY didEel driv gol HaliRleTlel w7t
Sl ZHIAE AEAQ AdoR AoJErt o Aol mEH FAAS vEHA F 7P @4da 2
2 A Aot w2 7Ieolth MVR HiAle= $744e] 71 7igo] RFID(radio frequency identification)of
A AR GH EARTHSmart et al,, 20060 12). S84 AA el 7VRdE 2] ol Bt &
2150l Lask Al Fejo] HVD, S=Al Feje] HUD, tAEee] geje] HUD P o] 484 2t
2, 37FAA A= 59 stedelrt A Fofl Atk $FAA AN EZAR GO, AsAl A8H AR HUD7
AR F74AA 7IeoltHad 7, 8 X,

=

2.2.4 2j0j|z2g

golizre tAdR AgE A 7hse 71SaR AoEn o)A Teke TIsaclkt AdA Hde
Sl whEold HolH= ARt AR 719, B, optast e 5 AL VIS AEE ofnikiet MVR B
o] mzd Slo|zerle AL et PR HlolHE sEHeR 4, A, wdshe o= 49
HrkSmart et al, 2006 14). YIYL dolde F2 AEAT 283t fofzis AV a4k ASAE &
2 Tefet AlAe] SfshA e diofHx 2ekd 4 9l So|Zere V)50 AFd, 2 $EHOE ofF
oA Adeltt. ol8APE 23 715S dEske WYl Vel ATt ofnld Eelmerlom & £ gl 2t
olZerle ffeiMe HefRt T 7leo] 7o) Hojof gttt L - HEE AgE RSP Jlofok
sk, o] HlolEE Ao Hufie F4l 71eo] Easi. 2lo|izr)o] tias di=e HfEHA AR &
9 fefetE 717191 Algshe teftt 25 9 A3 W AHlL, nopdAE S1Rt obs-§ AHIA ol k.

2.3 HERHA 2 M

slepelo] st BHA E4E s Sie 77k 2700 Bel ololAich @94 FQ0DL FRsA)
A o2g F4ow dehA Adnt f4 ek 472 asigon], $UL AFTONDS FAWTE F9)
depeize] pde SieHon RSl ol@BINS AFATE Bl vlEhA W Al Poeh @ale] A}

38 7. ST oAl - EHE GO 33 8. 3| OfAl - AR HUD
Al&: Pokemongolive Az RS

20 | =25 H 51 45(5H 2183)



ol

A Al digt AEE, 719 AEA(2023)2 Qe THI=S] THEA HERHATE 7R ARRA 5ol
A5t vt ook et AR (2021 HERAY] Fa3t EYS A4 (seamlesness), AR presence), 43
S (interoperability), A (concurrence), A SE(economy flow)] Tl 72 f174dstal o]E SPICERHo]
2t golyct. o]AH2021)2 HE] oMfeNmulti-avartar), 2 ZAl(extend economy), A (two-way
interaction), 2184 (anomity), S&[°] v (play mission), FAFFA(in similar lifre), FA7Hat the same time)]
AT 72 HEfAS] EAE SISt o|dE(202])2 HlER AT TR A, SNS¢ ApHSlEE Al 712 &
e AR, 28AT), £945 Al 7R sk HFL02021)2 XA, T, AezE, Hejopoldl
HE, ARV, HElRY, tAE 7PFAIE vEH A eas 7A6kIc) Krishnamurthy et al.(2022)2 |}
ARGl THoA] wlepH A B RS Al (messaging), BA(engagement), AH]7 % (consumer journey), #
HuAlo A (communication), Z7(measurement), 7|&{technology), 217Hpeople), HlolEl(data), % 7AIZ2 74
SEoitt. olzfet mepH ] WA EXJal Aet MPHTE AESH HEfAE Ske o A Aojd o]
27| Eot Tielet 7P} Bl Ve A 28 S ook TPgolA AE Jidelch wiEbA @
A wehAe] 9ot E4o] dish Bes] ejd =4 WHept v Brle ofelem a7t HEAL] A
e Z85hnt o 2okl B4 Bl wt vehiAl] #iFet dHE2 AR t=A AXE SNS, AY 5
9] 7129] A9d FHEO &8 ekl 2HE YEo] HepHAE Hdole B Ve or AR Ao gt
IS asle A=A Aol ZARE vlehH o] gt TS ohE el fich

SHA HEfHAS] ol gafHle]l 23S W e HEHA Ao g %2 olErh 1Y 9121(2022), 12
11 o]E3J9} o] HoK2022) = WERHA F SRRl AFES ol8she ZAIdE dVdo=m mEA olg-s AEE A
TFoRRom, 990202202 AHES SHOR HAAES FREtoRA HEHA ol gdEE 1Ak 2
52022 IS Vg e s o579t RS Hole A Avg Polilth. tiest 2ol
A dEfAL] 87k del diet A7 M=k, AY FRIxet AAE B8, ws EE] &8 7hsel
gt A7t 71 Btk

7%, ZA, HAR] Eopd] HeA 28 Hijt dE o2t k53 (2022)-2 AEHARICNA HEHAL] &
B7FsS AR B7t Sik A712H2021)+= HEFAE 283 vlepAS S8R9t HARERE Aokt oA wEH
2 U AARSRE A5 Al 271Eel sl Esiolom, 2233t o]g5(2021)2 AHES 28tt RIg} nlEThE 7]
ol AFE Pt silel G4 33t B 2ok ot A7t A= Tk Moneta(2020)= lEhHA
Zelo|mo] AEA=RA A5/ Zes EU= HEHA Yol tekRt 3708 7] 23t H5AQl
HWe A4S eI, Schumacher(2022)= HEF A0 7A5EoF B8715/4S ZIHoHAl A
e OE o 8% 13571 AR TS =ootal mEiAet TEE Eeid 3719 A= JHIE A
. 229 mEMA B AFE AWEES w F 7B BRI k] veiith F= wEA o 8At
Aleol] S0 Qlotx] 20thE e g A7t FE olFslem, ek 71t B4k A&
b AL SAlo] EGiet. tRFet ek 8ol Bt Ayt A=A drides 7t A
o} E5] vepAct e I Aol B ASATEIE B ATl AR ATt 7KsAS
A, ol24 A7t tiFRollom AFEdTs A9 oFoll vt §itk. Eo] 24 3 dides
Pl 2P Ate SUie] AellA A< sE H7t §ick
fo] B we} oHlEE HAfdollA BAgE mleiAl] 71249 EAES 251 gl #

oA ZAAR AR THE AdHY Bl= offARE S Halige] arhog A AAA

o @2 vt o it MVRY 7|50 wet Zd/do] =om Algdjoldd AdAo]
TPAAL foE FEE 4 Sl ERL REEATL A EEHEAS Ted of AlYY 9AE 283t F
259 7] =i EXo] Sl HEF oHRliEE 7Vd@ Aol SiEER|et oHES IR Afdste
Yok Mol ASAAL] EA= Zh=t}. A4 oHHES] @A4A 2ot AA| siret dEo] HoiH ASAA
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2 AtE 200 g 1590, o3 1591, F 309 dhdoR ousic=s st vEmAE A ¢ &
NPS(Net Promoter Score)ol] 7|9kt ARat 37| QIEJHE Hfote] HefA Aol AHS Hrlotal A3t
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HEfHA 2F S2t9| 0l J8 24

A= SNSE B3l 37 37 oR RS slo] AT Jow, oHsi=e] A Wi Aol )lon wet
oHH=9] o}§ Zeo] Fl= Aoz Hsio] Rsglrt. mERHA o] A SAE obd i Ados A
Faon] 20229 108 F WARAET A2 27l pEroR Atk A A wepa olg A 3t
7] Zgoll ZIIRE o= 34A, A Qldke NPS S Foll 2A1%0r 71E9] oH-iE Aedof it
8-S AR QIEIRE i stefsioleh. A3e 5-1027FE0] 2254 o8 Wt mEf s ARg WAl o
gt T 30200 AlRbste] AekS AFelGict. S Lo wERHA o AR Alole s18-S sl 17e
7P1& QIR e WAE S0l Sfol Ut 711z st on Fae mEMA olge] B B ¥

2 5= et 7] HiEd PCE 2Resioith A mAlda) Hojo] AT E St 4 9l A
oM WS ols] Aol FRFS vl AR FF e vkt AR § oA ofsfsiso] gt <14
o] W3S NPS 255 53 2SI ol e 2ol it B717} ofdzt ofsh=o] dijh 2340] A=E 3
7tetiom mEfH Ao iRt Q1Ajo] A o= ] it QlAe]l F3kS mXitke AAfstoll stk NPS #|
T B7F 5 o= ik Q14 Wiste] Qolv} mERH Aol el digt WS QIERE Fl mtefetgint. At
ARl A Brhe] #2E I9 99F k.

C

3.2 NPS A}

2 AFolAe vek 2] Z3el| Tzt BIHE Sfelf wet oHHE B oo o] gt Fx)4et v
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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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Land use dlassification |Ratio of area
Park facilities 77.71%
Infrastructure 5.69%
Landscape fadilities 7.31%
Recreational facilities | 2.43%
Play fadilities 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%
Figure 1. Study site and land use plan
Source: Gwangju(2020), Rewrite Author
AGTPE AN, ARIATY Z 8587’ & FUAV 348,58TmA(77.71%), BIE-LAATA 100,000mA(22.29%)

2 RATUS 24T ASE 4 5}93\‘3}(Gwang]u 2000). B Uielle TRMPECER B F, 2R
HRFRE ), RPN, 2UE ), SelEEelE), SEAECIEReE, T, B
SHIE ), HOWACEARY, A ), 54 9 ANk ol AlEslon], ANEe 20T, 11
LA el 169241ehe] S, BN ) W) BUARSTAD, B2 Fo2 Tl

SR U A - A1 35EE ASle ] o] Y - A% 2] SFHeKhitps://egisme
gorkr/map/map.do). A1) TE SIS F/E HIA Grangje, 2020000 TR thRlE Aguas
539 AHe 22, AZue 22 A Aze 72, AZR-whe Fe ARsE I
9 QAT AR, IR A, A AR, IR o] RSty ol

g, Tk el e | (3591 oMVEE 1), THIRIA o S00m olzslo] i ASkHeN A(BESM]
Py 13 5] Wiiatol Busblon, LfFY e 2eh, 940) G 5 279 )
o], Aol @7kl Au70) ol AR el 5] gl uet g e 2o
gk o e @A) BA, AR 508 Y olgsl glon], FuAdle wa(dEt, A 5,
AR, A5 AoV, T B Sk slo] e S st iz 2HS] S W 9

1= rl-.l

3, PP A, dAle e SR AR Al AR daet e, 2EuE, A Al
e ﬂﬂﬂri‘/}—“r S oF 1706159] = FkE, ol2 QIjt F& AR A4 B S oSS, ol &
A2/ dFe Hasp] Sell Tk 4= o, AH S5 44, % 2Efe] 7] 5 AgERte] aEgloH
(Gwangju, 2020), EH”ZlPJ S0t = ofdo] IeslA] ok SUAQ Hjtom watHEn, EARSU =4 9
AR 7 ES AV =2 AV S AR o Sl E*F’tl 24 &, AAEA Auls Aslt olbdEn.

BN A 2021‘51 7iEoR A7 TAEY A WA 1,135,776km’ F 0%2] WAES HY
off weh &5 2527 Ikkee Seiielo] AAlE Zos ofdEle vl FEAY IRk Sepie 129 39
T Ee dos W Sl AT A Azl niale e FARe = Wk 54

<

1.1.2 LIEA He

TAZES] A AHIAE Frlole A8 23 AHI(QE, A7, 1w, ERRAL A viekd T Al
5), 28 MEA(i] At B4 24, a5 #: NG T, B A 24 B, AR AHIARE O,
MAA Ay 5, 37 Arade] A U ARk ok2 Ay 5)7F 2K Nowak and Crane, 2002; Gill et al.,
2007; Dobbs et al., 2011; Rocha et al., 2015), 2 AT 9 A2, AAHE Aol ]H]’a}oq TAlE-Ho]
Argste AHA AHIAE 28t AHIAESL BT 74 B), 2 AHAEY] A3t =X da), 2] AHIA
RBEFE, XA AR WIS ok, A7 dsilch
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o7
W25 SRl ALK FEE olslel, ARI0) S50 wet mAZde] e Arlae] nlxs dEe
2P §1o A9 Alsystem thinking)ol 7]3ste] QTGRS AAekT 7S BARC, AL Al
Az Gelolp] waBo] ARk B8] uleh Wslhe 1 A8l Fol BAshe AL clolfelao)

rOil

b 3 0 2 (Sterman, 2000), HFE AlEElolits B AFA A4S AP ofde] £8 Wg &, AL"
F£ ot 9l 39 MRS Wash| gt A4 WEelthSweeney and Sterman, 2007). E5RE WS 7H
o] PAE mefolo] Alado] Zh= ZAIE AW om Xeh, oA SRt B B8 4 Qlrks Aol
AcHJung and Kim, 2007). ol= &A1 Ao B ALRS] BA A%, 78 W5 =5 9 Ha 71| 1 xjof,
¥ OISR 2P Bl QIR o] o7 o|RojZE WA FA| Ao W AARIS] AA AL KBl
She wA, O by, Ale] oF0] wet Hstehs W] AHhE Aefole] AHIHKim et al, 2001). =,
FQ W =S B 7] ¥ miefe: ARl ZMisle] o]foilet|, ol A AmE E‘H AFEWI
oo o] AzAdnt A g7t 7Rs5tHJung and Kim, 2007; Ham et al., 2015). A4, ¥4-E9] Bt
Ok A7 Wl B 4 Sl ATEAES Fo AlHe] wek ol 4+ ket S A
AATIES A4 T oS FH6] B USRS B4 oful, A7 SR HelD s
BT A9 DY A9, A — D 7H] 3L otk B, G2 Alejsk A4S 4 itkJung and Kim, 2007).
nEro s AR SRt AHS vefele] 9 QIR Eo] AAE GEe miefehal, HEREE kEshe
o] o]FolMrkJung and Kim, 2009). ©]e} 7 w49 Qlujgia|: 2] HiHo wizkyel Egafelo] Aol
gt o]z QIet mAEES] AEAl MBIAE Ask= o] ARt HEelRt Bk AT TASU] AJH
Al AHIA T EZ8F AHS, 28 AL, (2] AEIAE FH0R Y] WeE RESINeH, WY SRRl
T g B =S ofFof Uehke AL Hejel med) fao] 2He Tl Qe RS RARI

Q| oflA] M50 P SPIRE Fofl Wk WEhiH AlZE o] Wids 1: TR (D)2 BA
5k, QA KT S0)9] TS Fo) EASEIo] HEM 232 ANGCHKin e al, 2000), HER 2
= ARl 380wt ALl FURH WRkew A S 2 Al 7*9}E“ (reinforcing
feedback loop: R), Al&lo] 48 AHIE fAlsto] PeEl= Zfolle H8F 2 (balancing feedback loop: B)&
-‘-'-/\]o}-}ﬂ HKim et al,, 2001). THH, @AY, DA Tol= HipEo] o8H] WAS Holx] Jefels, A9

S5 B Allgo] HalslAL, YRl edHet Sor Qs o W 244E 4 Stk QesAEE
2g5t7] Sl 28 =252 Vensim PLE X640l

AFE wA I SR =9 Hﬂﬁ“q’ S'“QJQ] AEA] Arlzof His) metslr] ffef 2 SkeaM
(https://scholar.google.cokr/) 2 2 BARIE, B4 JFB7PIEA A 2R https://www.elass.go.kr/) oA TIZE
T S, A7 BEA SdEEEE el Eﬂfﬂ dotgs FHes =i AAETA, KA =2, A2 71 &
9%t HuA 5O RS a4 § 2uES B 8 HeE EESIoH, ofF dols 719 vt
AE AR theo® FFAl SUYTUTUY AEA ARlas H91E ek, FEH Weed] FHeE W
5 EArell whe ARSA] AEA Al 5ol dish i ket = W%‘iﬁ} ofF 7N e
=S Fool] T QA 2R 5, 2] Aare] ZEksto] RIS ERjARQlo] AU "“Eﬂﬁ]
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EAAGAEE TAISS Sl TR TN § mAEAIE R mAAAE A% 2 XA
off w2t Azlske AV ol AAEe] 4HEW sig 2|90 k&, sk, ZJE, i ]
ok SAAEAE F A =R10] Aggrtoma] wm1o 40 A Pt 380l
A AMHIAE AlSete S8 AVolRIRE 2] APA AR Qe EARFECR RAER] Felal A7RE
(108 o) e 2oz HE)T orkKim 2017). e-ebaEe] W2 202149 7% £A] - AN 2
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A7 EAEEE 209 TPlo] ARjlo] olFoi|7] kS 7Y, AT YEAR Qe W] e,
o2 QIRt =7 71F Fe L wH 7 1'5\]} et sEARE A A v 4 gle AR delde R
gt dicto] glo] FULEAE AAE 48 §he Aolth ole] FEWERoA = TEAREERAolA] 7Ry
Eefloll ¥t 213, & FHoky, 20166 TREZARA E2XS] TlolEeRl S Asle] AR 24 Sk
DAY Gwangju, 2020). &, TR SIS Tizte] oft FE HHALS Eqiste] wlHd ATl o
S S vl 5 gle ARAE A S AR olnk ofs AA WHo] Sthm’ ole] TARUS thieR

7}01 A FRte M 30%e] sidohe FAle Bl EAECEdAY 2 FANE R Adska i o]

Wbl 7P & Q== silom, 70%°] sidels Faks 39AERE st ARl 718 A dsles st
MEKGweon et al, 2021). o W7 SRR diRE AZRAE] =213t e B3 U Aol ofF
oJz|11 Qlo], o|= Qlst AISIAERAIAEIS] odgfo] HRAEGIY QJtHKorea Environment Institute, 2020). HEF 74 -
e a7del ot 12 glo] AR =2 AR 9159 EANER Qs AR A 2R UM
ZAJEo|| zlo|7t HAEdef weKPark et al., 2019; Gweon et al.,, 2021) A|E 5X] Exfgo] opdddt. o]2 <
g =2 A2 A, A BET At SEEA 2 AnEoR AHA AHIA AStE THE Zes B
THKim et al., 2017a; Kim et al,, 2017b; Kim and Sung 2019). 3HH, &A1E, 3AIE 59 Aowr} Eobdel
o} IREE EFAEE 5% offEY] #Pt ZIEET §40] dSstiAY, B 3AVHEAE Btk 59
A, Al FAE tiFE1 itk heep://m.honam.co.kr/detail /joFjO0/641904).

JFee Estal WkEo] 7h s SA & &, A v o 9 e, AidEead Al A
o AR AL, AR A9 T AP FE 5Y oMftE W ERRlel Higt TEEE oAl Sl

00 O vilo & =
(Kim and Kim, 2022).

19

2.2 EALSHO| HElA Au[A

AEA] MulAE QI7to] AJeiAR=EE B #HolS oufsl= o2 (Costanza et al, 1997; Millennium
Ecosystem Assessment, 2005; The Economics of Ecosystems and Biodiversity, 2012), EA3-92 TAGS7]
25F AR, HAold, ofgthe AR AlE B), 28 ARIACIE 24, di] At 2 34 28 5 Al
Z4), 22 AHIAEAA A, vz 29 F) 59 BEiA ARIAE AlFetHde Groot et al, 2002; Nowak
et al, 2002; van Berkel and Verburg, 2014; Rocha et al., 2015; Quintas—Soriano et al., 2016; Yi, 2022). &=
AT Al AA S s AEA ARIAS S Tl niRls Gk melels 2go] Agilojof
S=d|(Bennett et al., 2009), o= AJeiA] A~ hof| FHF ARG Ksynergy) st ofUat AR (trade—off) &
ol i & o] wheelth. &, AJEiAl AMA & B4 AEIAVE 2RekE of Hidls o AulAe A4Sk
L, 110}9 4= QItKCarpenter et al., 2006; Bennett et al., 2009).

o] Wik EeAly tVdAle o3 ARE nslE EAFHoRA, A A Holrt olFoxAY &
BE AR 7hsstal §lot, ARl Mﬂ‘ﬁ el wE 2wel A Sk o= sl AJeiAl Al Aot
7} Y=tk Sung et al,, 2020). £3], EARSH /NIl tRE A ZRARES gt Aol ofReiz|a gl

£ TEEom et al, 2019), T 531]*1"”0 Bl ZAERE EATEY] A AHIAE B A2 A
AH]A Y QHERE of]e} vixkE SAtE Sdfohs dl 7197 4 §he Aotk AHA AHIAE Rt

%

0l

7 AE 9 el A B2 287153 ol8-S ThscAl & 4 9low, e A Bl dlEe STiAl
A 4 e 7o AfmErKTallis et al., 2008; Haase et al., 2014; Ham et al., 2015; Kabisch, 2015).
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3.1 TRZFSE Egiol et HHE Qlakesial=

AN FFA TYEE Y R RARSE AEA Aul2o] gt BAE 24Pl oM e 5
AAe] 712 AAEES QIR R FE5IIt Table 1, Figure 2 FX). A7k F5A] SYTHRTEL &4
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Table 1. The Private-Initiated Park Development Project’s causal relation

Legend Causal relation

Development Project

Implementation rate of the Private-Initiated Park Development Project — Area of forest — Area of park fadilities — Facility area within park facilities
R1 | — Park faclity utilization rate — Satisfaction of the Private-Initiated Park Development Project — Implementation rate of the Private-Initiated Park

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

Development Project

Implementation rate of the Private-Initiated Park Development Project — Area of forest — Area of non-park facilities — Facility area within park facilities
B1 | — Park faclity utilization rate — Satisfaction of the Private-Initiated Park Development Project — Implementation rate of the Private-Initiated Park

of the Private-Initiated Park Development Project

Implementation rate of the Private-Initiated Park Development Project — Area of forest — Area of park facilities — 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

Figure 2. Basic structure of the Private-Initiated Park Development Project
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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 facilities — 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 facilities — Fadility area within park facilities
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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Figure 4. The Private-Initiated Park Development Project and regulating services
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Figure 5. The Private-Initiated Park Development Project and supporting services
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Figure 6. The Private-Initiated Park Development Project and ecosystem services
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ABSTRACT

This study investigated the public's awareness and purchase behavior of organic farming and
environment—friendly  agriculture  products.  This  study also analyzed whether —awareness affects
environment—friendly agriculture products’ consumption and price resistance and support for the revitalizing
organic farming, This study derived environmental and public interst in organic farming, and a web survey
was conducted for statistical analysis. As a result, it was found that the awareness of organic farming did not
affect the consumption of environment—friendly agriculture products, but in case of high awareness is high,
the resistance to prices is low. In addition, it was found that the stronger the public's awareness, the more
positive the support for the expansion of organic agriculture and the willingness to purchase
environment—friendly agriculture products. The results of this study are expected to be used as basic data for

preparing measures to revitalize organic agriculture in the future.

Keywords: Consumers’ Perception, Web Survey, Logistic Regression, Willingness to Purchase, Oranic

Farming Revitalization
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Table 1. Variables for analysis

Independent
variables

Socio-economic variables

Gender

Age

Income

Environmental awareness

Water quality improvement

Soil improvement

Biodiversity

Ecological health

Carbon neutrality

Public interest awareness

Diversity of rural culture

Rural landscape

Revitalization of rural economy

Recognition of environment-friendly agriculture products

Recognition of pesticide contamination

Recogniti

on of health effects of environment-friendly agriculture products

For environment
~friendly agricultural products
consumers

Reliability in domestic environment-friendly agriculture products

Reliahility in certification system of environment-friendly agriculture products

Satisfaction with environment-friendly agriculture products

Dependent
variables

Consumption of environment-friendly agricultural products

Pri

ce resistance of environment-friendly agricultural products

Revitalization of oranic farming

Support for the expansion of organic agriculture

Intention to buy environment-friendly agriculture products

on, B2 A= AG/Y/AFHE el e HASeEEEoR Asilen, fa B 150082

skt EE QA=

95% Aol + 2.5%= FAFESITE Table 2= SEAES] 8 EASH &

e vEhd Zolet, AR <lsARH B2 71RAS ARPaAl wigies 83l

Table 2. Characteristics of respondents (n = 1,500)

Category Frequency Percent(%)
Male 744 49.6
Gender
Female 756 50.4
20 243 16.2
30 228 15.2
Age 40 279 18.6
50 29 19.7
Above 60s 454 30.3
Less than 200 151 10.0
200-400 445 29.7
Income 400-600 439 293
600-800 248 16.6
More than 800 217 14.5
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Table 3. The results of reliability analysis

Category N Mean Std. dev. Cronbach’s alpha

Water quality improvement 1,500 3.3586 0.64159
Sail improvement 1,500 3.4527 0.64613

Environmental awareness Biodiversity 1,500 3.3395 0.69657 0.902
Ecological health 1,500 34184 0.67781
Carbon neutrality 1,500 3.3813 0.71412
Diversity of rural culture 1,500 31274 0.76440

Public interest awareness Rural landscape 1,500 2.9917 0.80286 0.869
Revitalization of rural economy 1,500 3.1586 0.74455

Table 4. Effects on consumption of environment-friendly agricultural products

. 95% Cl
Variables b SE Wald Exp(B)
Lower Upper
Constant -5.203™ 0.536 94.102 0.005 - -
Gender (male 0, female 1) -0.149 0.130 1.306 0.862 0.668 1.112
Age 0.023™ 0.005 25.475 1.024 1.014 1.033
Income 0.255™ 0.051 24.663 1.291 1.167 1.428
R ition of envi t-friend| icults
Scogrition o environment-inendly agnaiture 0314 0.141 4.981 1.369 1.039 1.803
products (0, 1)
R ition of
ecegnion oF 0407 0.121 11.352 1.502 1185 1.902
pesticide contamination
R ition of health effects of envi nt-friendl
ecognition of health effects of environment=riendly |- gz 0.121 55.343 245 1.936 3106
agriculture products
Environmental awareness -0.016 0.162 0.009 0.985 0.717 1.351
Public interest awareness 0.127 0.129 0.972 1.135 0.882 1.462
-2 Log likelihood = 1,488.912
X = 195751 (df = 8, p = 0.000)
Cox & Snell R? = 0.122, Nagelkerke R? = 0.181

"0 (.05, "p (.01, " p(.001
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Table 5. The average acceptance price for environment-friendly agriculture products

Category N Mean Std. dev. SE t p
Environmental Low 651 16.60 10.676 0.418
-4.415 0.000
awareness High 849 19.37 13.004 0.446
Public interest Low 880 17.03 10.811 0.364
-4.353 0.000
awareness High 620 19.78 13.619 0.547
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Table 6. Effects on the revitalization of organic farming
a: Support for the expansion of organic agriculture
Unstandardized coefficient Standardized coefficient
Variables t VIF
b SE B
Intercept 0.391 0.109 3.587
Gender (male 0, female 1) 0.085” 0.028 0.066 3.069 1.027
Age 0.005™ 0.001 0.117 5.208 1.119
Income 0.016 0.010 0.034 1.589 1.014
R ition of envi t-friend| icult
ecognition of environment-friendly agriculture 0.045 0.031 0.031 1436 1,039
products (0, 1)
Recognition of
. L 0.179 0.027 0.167 6.580 1.417
pesticide contamination
Recognition of health effects of
. ) . 0.318 0.025 0.293 12.703 1.176
environment-friendly agriculture products
Environmental awareness 0.173™ 0.036 0.153 4.770 2.285
Public interest awareness 0.074" 0.028 0.079 2613 1.998
Model summary R? = 0.325, adj R? = 0.321, ~value = 89.533 (p = 0.000)
p (.05 "p (.01, "p{.001
b: Intention to buy environment-friendly agriculture products
Unstandardized coeffidient Standardized coefficient
Variables t VIF
b SE B
Intercept 0.580™ 0.100 5.833
Gender (male 0, female 1) 0.076" 0.025 0.063 3.001 1.027
Age 0.003" 0.001 0.070 3174 1.119
Income 0.022' 0.009 0.050 2.373 1.014
R ition of envi ~friend| icul
ecognition of environment-friendly agriculture 0,027 0,028 0,020 0,962 1.039
products (0, 1)
Recognition of
- . 014 0.025 0.114 4.596 1417
pesticide contamination
R ition of health eff f envi ~friend|
ecogrition of health effects of environment-friendy) ) ... 0023 0410 18133 1176
agriculture products
Environmental awareness 0.133™ 0.033 0.127 4.023 2.285
Public interest awareness 0.067" 0.026 0.076 2.589 1.998
Model summary R? = 0.353 adj R? = 0.349, ~value = 101.485 (p = 0.000)

"0 (.05, "p (.01, "p(.001

248352 Al 513 432 (E3 218%)
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Table 7. Effects of environment-friendly agriculture products experience on the revitalizaion of organic farming

a: Support for the expansion of organic agriculture

Unstandardized coefficient Standardized coefficient
Variables t VIF
b S.E B
Intercept 1.583™ 0123 12.883
Gender (male 0, female 1) 0.098" 0.031 0.086 3133 1.001
Age 0.008™ 0.001 0.193 7.004 1.002
Income 0.024° 0.012 0.056 2.033 1.004
Reliability in domesti i t-friend|
eipilty In domestic emaronment-iriencly 0.124" 0.037 0.117 3314 1,653
agriculture products
Reliability in certification system of envi t-friend|
eliability in certifica |.on system of environment-friendly 013" 0.039 0124 3,403 1754
agriculture products
Satisfaction with environment-friendly agriculture
011 0.024 0.146 4.535 1.366
products
Model summary R? = 0.150, adj R? = 0.146 Fvalue = 32.982 (p = 0.000)

(.05, “p (.01, “p(.001

b: Intention to buy environment-friendly agriculture products

Unstandardized coefficient Standardized coefficient
Variables t VIF
b SE B
Intercept 1.270™ 0.107 11.862
Gender (male 0, female 1) 0.060° 0.027 0.056 2.202 1.001
Age 0.005™ 0.001 0.118 4.626 1.002
Income 0.007 0.010 0.017 0.648 1.004
Reliability in domestic environment-friendly
i 0.174 0.033 0.176 5.349 1.653
agriculture products
Reliability in certification system of
. . . 0.240 0.034 0.240 7.105 1.754
environment-friendly agriculture products
Satisfacti ith i t-friend icult
atisfaction with environment-friendly agriculture 0.135™ 0.021 019 6.557 1366
products
Model summary R? = 0.271, adj R? = 0.267, Fvalue = 69.326 (p = 0.000)

"0 (.05, "p (.01, "p(.001
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2R S ARSI olidt A ekt “IokRE ofgthe AR H7EEHA] 20219 AlA 29 gk
(Best Tourism Village) & A1=lo] o] TrgAAE0] TAS o woll WSt e A4 7 249] FA]
2} gkoAtel v . vy Zale Ak Agl @ ARl 27 o] WTale| oxjgkt) 2 A7 o|ast oA
A2 7ol AYUE 9Juiet 7S5 AEA WRAR] Rk B doluioitt. Al 971 434 oujet 7|58t
4 oldE=27IE P AEsAEete] EsT 2 ;%6}'93\—0—‘11, IHTX}E*H E}Z 2 RIS el
Sfol FAA e A=Yt ol=H Ao T8 A
A, HEA ARRlell gt AekAQl Q14 WislE Bt #EA *}"* O]“‘l‘ “}& 011]6}‘; T8 ol A%
AR AEEs FE BYY, U nhE S T 4 QA sl Hepd Aol TSk eitk Ao
EHO* 7PZ TH= 244024 @ AP FZR1 7]%o] ”*EU TA7E | Zlolek. Eeh Al of
o] Alsldo|1 BHA AHAE AY 44 HHlangue)o] TF 715-S Eolole] Al 2 AL o]
Z2 51 cosmopolitanism) £ollA 533 AHEES 1] OWOlEW ol 4= Sick. 12t ¥EA|
Huok= oA 219 2o 7S AEAl Alek FolE ol AR EabAThs weolh: B ER
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ABSTRACT

As of 2019, for the Tsland T Want to Visit project, Banwol and Bakji Islands, located in Shinan—gun,
started color marketing to create a tourist attraction by painting roofs, buildings, and facilities purple. As this
landscape change was evaluated as a ‘dangerous but beautiful attempt,” it was recognized as the “World's Best
Tourism Village’ in 2021, drawing attention from domestic and foreign tourists, However, the residents of the
islands, who created and enjoy the benefits of the landscape, were alienated from the planning stage. This
study investigated the meanings and symbols of residents’ perceptions of the purple landscape. The cultural
landscape frame of new cultural geography, which interprets the landscape’s symbolic meaning and ideological
signs, was utilized. In addition, a holistic approach was applied to understand the residents perceptions of the
multi-layered environment. Therefore, the perception of purple, the main color of the islands, the overall
landscape and individual places, and the general perception of the Purple Island project were investigated.
After the Purple Islands Project, the main senses for recognizing the villages focused on sight, and the
residents were satisfied with the purple landscape as it improved the underdeveloped village environment. This
satisfaction was based on lessening the negative memories experienced as an island rather than a wvalue
judgment on the purple color. In addition, the perception of the symbolic landscape, which has a social and

universal system, has been subdivided and reorganized, including for tourism functions. It can be understood
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as an aspect of the spectacle landscape that appears in cosmopolitanism. However, in the process of
transforming into a tourist attraction, it was discovered that the residents recognize the value of local
resources and create a new cultural landscape. In addition, the perception of the relationship between Banwol

and Bakji has also changed around tourism,

Keywords: Cultural Landscape, New Cultural Geography, Perception of Residents, Color Marketing,
Holistic Approach

1. M2

1.1 & Hiigat =2

Fe W ol% S el tieh 87t S7IHEA A B SloF A it TAE 3 EOHTHN,,
2020; Ha, 2020). & 9] tVgAIQ) A9 HHd - M oefet =80 SHOR kil EEC A A
o] AEF Bl ABE FanpEe] Hoz Bgsilnt. ol M 4¥HoR sl 20199
COVID-19 sHefe} 2t SojlAe F 71 oF 1,900%0] Heshs s2he AHE oyt mEdel Asske

THF A Aepdmet Alkto] Folly, vH - Bi2|ng Hehl AR AEA= ARKLS9] of
ojtjo] Egh #E7t0] ZREat A APEloiet. & Hepoz gt 9] Aol 2RAte] owet Aol ZjYE]
o] glom, FHIe fgxjolt A TAC] EizleA] HIkE HolEelx glt wlehA ATe 2ok ok
FAeAL AE] FRIQ1 FRI9) A1dE Foll Ae] #iske doks et gl

HEAT} o] ZA] AV Aards Bxohs o bl npY e Aol 8Hrk(jung and Kim,
2012). o= AAEte] 55 2 AHARA Y] AAlet gkEE Hilds Foff el WIS fAjok EAAH 7S
FEE o] $1gt AolthLee and Kyun, 2008). ZAISH =71 450] BIHEE sk 348 Fafl 2174
ToE A&k 29 438 (performance) 3k (Urry, 2007) olsid 4= qich 2199¢] niElo] digt ofsiet A4
S =1 7 FAE AR O ougAE FAsk=tl(lee, 2006), 7]E0] WS AFEL yhjo| Uit Ah} o3
2o] x4 A}, IEA] gk 82 Felx Aol gt Ahn and Yoo, 20115 Go and Kwak, 2017;
Lee et al, 2018; Jung, 2018; Ha, 2020). T2t I/ 71 Wol ok ARIES AFTlol] wgdl 5
st FAZ sl A Al Fofd 4 J=E Ffof HHSong, 2010; Hwang and Shim, 2014).

HHl - ERR| o] Hebd Aol tidh 73] oAe AR Aol ofskH A AL 57%, A oHe
223%= 3430 w30l F i oY w FAE HQlth durdom Azt 717k AptHolw 7hzgo] W Ht
A AA7E Zlo] Al A Gtk A(Tuan, 2011)0fA 40 wieh glolk AehAQl whdo] golsie}. rf o]
S g} ARlo] 71ds] AgEwA THIAO] A (tourist gaze) ©] ZH= AJZA P52 L 735kE9lcKry and
Larsen, 2011; Jin, 2005). HZ4e] AejnAge g JROo=2A AlZH ol 7Fds] Falol:s Wales 219
O] siEE =91 ARQJoltt. mlte] Aol A4 ajRe] A ATE A S Tk A &
& J50] =A 2G| AP wslo] A58t "Wart QJrkKim, 20115 2019). Exjolge] Helz Zdw 7w Hs}
£ EXE ol&sta S8ok= ARES] WakKim, 2019 ARM)ol7] wiZolct. weps HEHS IFE A 3
Ztol| SJzeh P AAEOR WPkl ol ARF AE0] AW WSS ofFA| siAsliok sheAlell gt =ot Ba
gt Alolct.

o] Zge] et mlef Hoks =oft Kim(2019)92 2 7ksst A TE $lall AFAe] Azl e
Higks 7, 4] el A Ao ofsldt Z& At Kim(2000: 133-144)= TA] oS g
o Aeke] EoHA ofnlE njelehar, kA Ahlo] siMut x| AAIA wigtel] o, ExFAell dAQ
7o) TS 71&odof ittal 7RG HPark and Pae, 2013 A8, webA E 1= HA ARSI o]Fo]
A 7] RS TR o8 A QAlskr glom, A AT SolA Tk Hetdle] ‘AuER (spectacle)
AW Ie] FE oARE oIt FAEc R HE AR AR Lol HepAnt ufE ] oigh Q) HE
A AR Tl oigt 14 Sl Ankg T

SZ2 55| A 51H 45(EH 2185) |57



=
o

LHE Z010| JAT} EIEE S5 HT )

12§17 el o

1.2.1 S TR

2 A7 AR 3] 745 A v - ERkolth A2 IRRE shio] Agdosa PAcr &
2 sldom], T A Al B ¥ LFAS 59 B2 A SRR ofsdsigrh 1efd F 20089 IFE
F A= Afole]l oF 540m AV =urt Vsl Sufjel Hglo] Bz ofgsh= Zo] 7HssHAl i, 20109
off= ¥HE-ERE AFeHs 900me] ko] Bk ghgEle] A vl i 4] thef ek By

Ak BA ARQ02De] wh= g STAI, 101780] AFskal qlor] Bt 59,741 Bl
194]H, 24%0] AF3t Bt 66.1401F. 20085 20227k AIKRe] It Fska glon, wt
- Y O] B9 20159 o] FAt F8} - AT 20220k A oM 86701 5
7FIACHAR Y S - FAIR, 2022).
o] 7hr AL A 7HT AR HI 99 AR SigRtes o FEAl 7He] mifEAl el #
A2 2/dol7] Qo 201597E ARESIC I EL 5, 2016). ol9} BiEo] AIRAE 20161 E 57Hd F3A
g At 5 A AE Zolsh] 9t B4R ke2te BAY Qo HReF o] T 871 BoF 7k A
d 5 AAAR S e A 100442 100482 Bestels oAz ARG, 20181357 202349 6
L7129 o] Jdatet gt FoF ofdf AR 15 15495 FA 33, A ZExle A Qe Eekd
24, NAE 2 A Fdolck(www.shinan.go.kr/)). Hebo] whed - BRA|Lo} gk 2405 F40] A, Bt
Suete] A kel go] e FAH ZIRE Asiel du A e dEs) A9 onAE AEA T
Zslal Qe A7) oA wh - B ] wEAde 2018 E HepdEet koA 247 209k FAle]
249 AYs} ARje] Akl

Hhd - HREE 2015 7R A A 7] ARl AAEe] 2018871 AR EElde] 2AEAL A,
7h|, ALEShL FO WF 7N AVdE itk Ak okl wiEntEE, keAkE, E2p], HIE, ofR
Y|, 2P dot 5 HeHEle] ooijt AEsR I SR/t SE. 201997 4% Aldet e, 2, S
o HeMos Hsf Ao AAE shio] HntE v ke 2AA ZerAgel AFESIh A9l o
grog RE FRISOP] Hebde] Rt &%, ghAjuiel 4718 WrolF|® St

Hep B At F Al A% WAy viage] RS W] ARSI 20214900k Het ge] "o
slAgt o}2rke AlE 2 HWrhE A AAREEZIFHUNWTO) 7L A3t AlA| 294 fagukePo] =9l CNNwH
2olg B4l FAws T A 9N HEAS e HF 2Edlen, 202249 1290] iz Al 243] o
I=EREN S5Eelde SUH. L0 BETes ofFo] A 2019-20209 Afolef 273 3
o] thiztem, 20218 287t ™, 20222 387+ 7k2] F7FsHIrHChoi, 2023). 201549 39k 53 o] ke
(Oh, 2022)°l| HIsp 2022'delk= 1087} = ¥370] HRzgh Zloloh.

i)

dot o

Ol

il

AT TRARAR AT JERE SR JRelelth whe e v 71xAr 9 AR B AR &

L @] maele Byt 45H0R olishL ST 4 Yl
i 21 Hshs AT R QAL V1S
5o 7|z doldz BHE Sa] MY Aol thet AL BA A7 s8] HAES) 2AolElgrounded
theory)& o A, WlTA 710 A A S B TS Tl AL AR
o AEUEY OB FESF 4 9] IRy et al., 2018). 1] o) et JTAGIN= A
T Apzto] Fashels] ThEe] HE AR S 41 QA AR S50l B2 ) WakE sielee
o] Zgich 14 Ao S48 W42 o] Belz Dgskn Ade Wk,

WiEsE Qo] S SN A el t o ST 4 oy, ol HEY AY AFE
o] ALzt WHEY A5 710k vlL Peke dnig Bk et A, Vel hPa @Al el
of vt ol 4 SItF, Ylefolat 1l Hgo] $Hase] WAV} HkS wh HzA e wolct
(Assmamn, 201, Wb AR QIR HoHEe] 74 e AR B ARE 202 Hidslo] Azt 7o)
WSlE SR TS A AT QAT BeIE TR QEE IRe B TR e Qee o
Kim and Lee(1993)9} Lec(1999)9] A2 922 wigho ARAaldlct. g =Rolil 2] 2 Q1
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wolgte] Slo] AR 1A @ FAHHEAFID, ARCINIToR o] THUSG Tt &
QT FRl0] D F T o] QAo AFe] o] Biue Zvio] WAise] = Fole £}
et FAAR IER YL theat 2

- A
w24 A oAl W - SAIE0] off o] TefAAR? ofE At SelAtar ofE o]
LR

- A 2 A
HeEpo oheg AT 1) FOSALER? Wl - MEsl eb Aoz vkl Ao dhef ofE WS
22 T Aol et Aol Mlel|E SLR? o HelH FRF it oIl HE ot o
ol Aok ita? Folsks et ofFIIR 343 A9 o] ol AskFAL. FuSe] mofs

4 ofgfole], ofl o] ofrhtar

2219 79 1, 20229 59 2842 5 30 24 W - 9 S 149 RSkt o A o 14
3080 247 48515105, 50| Eillsowballng sampling T} T249] HE eI, o] 79
9 nh ofgolt, A BRI, FRACERE Aoy, B9 EPS 18] wht T IR £
A5 7] SIS o] Aellet. A7 Holxe] e 40e) 3%, S0eH 17, 60ch 3%, T0eh 5%, 80-90
1olek, ARTRES H4 29N Arf 7590 WA TAH, Hat 3BIAOR Wl - w0 R
PR 7o) 9lom, HE AlS) A5 WelE A ARSolont B3 APlel B2 witht AR A
T gl Fhs] 2Rt AAE ot ol 5 TEY B AP Foloke 4L olkE 1 32,

ol Y

Nl

123 30| &

A7E BB ARl AFE WS
3} 2 A o] Z8 Al Babio] digh ol

| o]Al

e Al 7HA] SSHelAM Bl FAE R doks W te
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S Aol 1A Ao

2 SOl TRt 4, Al

1=
+ HEH Aol gt ekl QiXole). wigs Holah AARE RTRH 7o) SES Asl] whRe] ofz

SHIM 1 e

A FZolel 2™ 1 2.
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1. B 0RO AlRlek £
No. =) dE Lto| HFA| AR il 2 ZEAMUSA
of
1 A H 68 e 244 0 o X
2 B =1 66 gl - HIZ| 444 0] ER| & 29742 0
3 C =1 49 el 254 0 A 0
4 D o+ 75 | 504 0 A 0
5 E =1 53 gz 454 0 AR (0K 0
6 F o 71 =} 504 X HUEILS) 0
7 G o 86 | 80w X =% X
8 H of 0 Bz 744 X 2 X
9 | o 61 El 184 0 ER 5 AU72| X
10 J o 48 e8| L= 0 N X
1 K H 68 G| 24 X AR 0
12 L =1 76 8| 504 0 =Y X
13 M =1 78 =} 264 0] 0fgd, 2 0
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LHE Z010| JAT} EIEE S5 HT )

2. 0123 i Y Ao

2.1 MEeREfRe| Eotdd S8 APt elMck= E 8|

=R HEA] Uehd A HakE ofofolr] 9fel 1980-90dH] AREeRA|{etell] {=ofgt EabE ko] 9
nlE ARg3i} QW - ARRjakeh Zite] A “Z3HY H¥Hcultural )& HPAOR HlERE Awireeke 22
o] 7gd& APgefst(Duncan, 1980), el ©71 44 ojnjet 7|55 oldl&zr] shile] ile 713
(Koo, 2005). Cosgrove and Jacksono| F=g32t "HIAEZX ] Z¥Hlandscape as text)-2 Sauers SHOE 155
788 ElE(the morphology of landscape)®] IS S5k w2t AiRE 472 onlE she] HIAER ofs)
3l Aotk Gregory and Ley(1988)7} Aelet 2ale] Al 99 5 ‘AmEE 2 4n|ofalo] wslo} njska] A)
B 55 ERITh= H(lee, 20050 436)0l4 HEH T AH|He 7] @47 golglrt

Azeilefek ] Tl tigt Aleg AlZteE 71 ol BAgcE e webadel WAl JE
FolA T, ARt SO Tol A Hlofuh I HES W B, Jatl Bige FEG AoltHEds 5
2012). WEAF S49| FePATE ARF Jackson(1980) PR A4, WHERE QAT Ao A7kE 59l
A AT B2 A vernacular landscape)ol2t AshH 1 71x9] 58448 FEJh Williams(1975)= &3]
T2 SHoA EAE SHoE 9E AR uix|o] dRE Zeks QAshe 1 oHe] sAX keEt b
A5 FEFCH]in, 2013). ARA 4 ol 7kl ] ks oRE kES 53 Mitchell(1996) ERE 22
PR FAE FEo RN AFo| ApEA AU OB

7ol At AH|9] FAQl AEA Rk TS JHE & olsicll AW o Sl $4%H FRA
(Park and Kim, 2014). oJ=igt oA AieA|9] Zab3ehe Amls 220 A2 Zes Wes FA7)
FRI7] Hele AomRE ARt o] ARl R o] ZaEvhe ahAet Park and Kim(2014)2 4H1st
E AT A9 FS diem QERSIHY, A - FEE A9Y aHlRedTe A9t Han and
Shim(2006)2 7 9] HelE 23] FAgt ¥z e ougle P& 2t

2 AFE AZeEolelA FasHA =olst = 7R S, Wg Adom AN ZBe] A - ARl Hi
ol AL Qek= Ae] oulE st Daniels(1989)71 545t AAY R whAlozaje] dz|EZF9)

R <

2 73kl 4o Walog A0l WA A Alele] A 1 IAIE BAshe o] E Aotk tiEe] ARS
A2l F85H| =oFd Ale] GERA B A shie ol Flo] whEold mE(Parole)?A1e] 1|
NA Ae Eg-or 1agto g Ar) Bakxe]ahe] HA@# (more-than-representational) A% (Jin, 2013)
< Aot gk

2.2 o] 7 oW SoHE Sist WHEY YD
SEO

WA SHHoR 4B sk T KA HET ot Bala ik A 7o ByHel 9P
Flelo] i, Cosgrove?h WA Slo] 5745k A, it Aol et ek o) hes] Aol
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Zh= gol7t A gtk £ Z(in, 20131 562)3 22 wefolc). maba] A} QAleks S-S ofslisl]
Qlelirts 2ol Bhe HHES RIS et Qirk ol & At o] Aejelt ARsleo] A2k FRtt
TAA Ade gttt lEFo] Zj2feKhumanistic geography)®] Tt SFA1 Tuand 544 F7Hspace)o] <1
7kl gt 2|4le] 4, 7] RoAE ol Fa(place) 2 BHFERITHL Wittt o]xd EX AAofArhEe
FARAC] AZEE 7R A AR, 9] ERRS Sof S ARIKTuan, 1995). Hs Z3kA[feks H]
yhoto] W2 AhEape]ek wale] et Al Al A A el Ads A RES =oldfor 3
o} of2igt el Cosgrover 0] itk 421 Al FAPE Fste 444 7198 st 71e24 2o
2 gyt Azdoz T SHe AEsl] gt AR o2 JFe Hale w3 oulE oEA
(multichannel) © & oaigtch= HolA 254 2+ 4= QrkKim and Lee, 1993)14. 2ol 34 <42 E3H A
Z2 Aol FAH BHo= o153l Ik Lorimer(2005; 20072 A@H ojujzit ojglezr] spiHth=
A 7 27 HEA 2ejeke weigint. Azl EHO* I} g 234A1Q] AR A@A 21419
FR4E ZE3 Zloltk(in, 2013). Jin(2013)2 AlEeRefete] A A7t Aus= ofdHA AIE SESte W
Aloax @ifetdoln A 2|9 ZAgkE ARSI ek webd 2 dtelae ARskAEte] 7188te] Zh=
AoJA 0] AS HERE siAlst F49 RO TS Eftehara) JthE 2 X,

O
R

2.3 210k mEHnt Ze0AIE

rl-.l

2 AT

P - s 20166 Tk Ak A }%‘94 L WA WEkE o Kim et al. 201602 ARRO= ThoReh
A Al 22 24 Aol HH - BIAE=E PR QAe] A diEts RAs I 248t Wk
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A Study of the Relationship between Willingness to Participate, Expected Behavior, and Participation
Constraints in Urban Farming Utilizing Hydroponics

- Focusing on the Rooftop Hydroponic Farmming Project at the GSES, SNU -
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ABSTRACT
One of the technologies in urban agriculture, hydroponics cultivation, has primarily focused on technological
development, resulting in a lack of research on urban agriculture's cultural utilization aspects, encompassing
cultural values associated with urban residents' leisure activities. Therefore, this study aimed to identify the
participation constraints perceived by school community members when implementing urban farming activities
using hydroponics and understand the structural relationships between the variables that influence
decision-making from the perspective of leisure activities in urban farming, As a result, participation
constraints in urban farming activities utilizing hydroponics were first categorized into intrinsic, interpersonal,
and structural factors. Second, the results of hypothesis model verification showed that interpersonal
constraints significantly influenced the participants willingness to participate and their expected behavior. This
study found the multidimensional perceptions of school community members regarding hydroponic urban
farming conducted in urban spaces, particularly rooftops, and revealed the influence of decision—making

aiftlis vidagers on participation when conducting urban farming activities using hydroponic cultivation.

Keywords: Rooftop Farming, Soilless Culture, User Participation, Participation Constraint Factor, Structural
Equation Model
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(Henderson et al., 1988). &oiAlere] a5 A WA AH|<k2 <l (intrapersonal constraints)2} 914 Alokg
(interpersonal constraints), 7-=4 A<FQ(structural constraints) 22 EFHTHCrawford et al., 1991). I%F
WA Alekalat tield Aleka ke Q1A o] Alekarle] &shH, Wiz Alekagle 7iQle] B4 9 Alg]
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o

a: Air veiw of Cueillette Urbaine b: Current status of Cueillette Urbane

Figure 1. Cueillette Urbaine case among Parisculteurs
Source: www.cueilletteurbaine.com/offres/la-ferme-urbaine
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Table 1. Common constraints in urban farming and participation in leisure activities

Participation constraints

Cultural activities in urban farming

Recreational activities

Internal Lack of free time, Lack of interest, Lack of information Lack of free time, Lack of interest, Lack of information
Lack of companions for urban farming activities . . . L
Personal . . e . Lack of companions to participate in the activities
Interpersonal |Lack of interest from companions to participate in urban farming . . . . -
L Lack of interest from companions to participate in the activities
activities
Inconvenience of transportation to the activity location. - ) . .
. . o Facilities and environment for leisure activities
Structural Insufficient activity fadilities

Lack of activity programs

Financial constraints on facility usage
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a: The site in the rooftop garden of Seoul National
University's Graduate School of Environment

b: Cultivation Environment in the Roof Garden of Seoul
National University Graduate School of Environment

¢ Participation in training during Farmup activities

d: Interviews and preliminary surveys during Farmup
activities

Figure 2. Research site and key activities

Source: Development of researchers based on environmental landscape and design drawings
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Table 2. Participation restriction questionnaire items selected through prior research and interviews
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Number Questionnaire
Q-4 Characteristics of the sample
Q5-Q6 Intention to participate in urban farming and hydroponic cultivation (pre-awareness)
al Lack of free times to participate (in urban farming utilizing hydroponics) A
2 Lack of interest i rticipati
a C ? ‘|n ere! I|n participating internal
a3 Lack of basic information (space, schedule) L
b1 Lack of accompanyi rticipants to join activities Personal particpation
panying partiapa ) constraints
b2 Personal issues (time, finandial, lack of interest, etc.) of accompanying participants B.
to join together Interpersonal
b3 Unwillingness to participate together with accompanying participants
al Difficulty participating in urban farming activities utilizing hydroponics due to
transportation inconvenience
() Lack of fadilities for urban farming activities utilizing hydroponics L .
- - — - - Structural participation constraints
a Insufficient programs for urban farming activities utilizing hydroponics (various events,
festivals, etc.)
pl Want to participate in urban farming activities utilizing hydroponics
p2 Desire to participate in urban farming activities utilizing hydroponics b
03 Intend of participati.ng in urban.farming acti\./ities utilizing Wilingness t(.) articipate
hydroponics to experience memories
p4 | intend to visit urban farming activities utilizing hydroponics
ep] I will willingly invest time in urban farming activities utilizing hydroponics
| will make an effort to participate continuously (once a week) Ep.
ep2 . . P . pa s / . Expected behavior
in urban farming activities utilizing hydroponics
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Figure 3. Research model
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Table 3. Characteristics of the sample (n = 137)

82 | e=z

Num Division Frequency Ratio(%)

Male 43 314
Sex
Female 9% 68.6
20's 86 62.8
30's 38 27.7
Age 40's 3 2.2
50's 5 36
60's 5 36
Middle school graduate 1 0.7
Level of education High school graduate 4 29
Enrolled in university college 66 482
Enrolled in graduate school 66 482
College of humanities 5 3.65
College of social sciences 7 51
College of natural sciences 7 51
College of business school 1 0.73
College of engineering 3 2.19
College of agriculture and life sciences 10 7.30
College of education n 8.03
College of human ecology 2 1.46
Affliation College of music 5 3.65
College of fine arts 4 2.92
College of veterinary medicine 9 6.57
College of pharmacy 6 4.38
College of nursing 3 2.19
College of medicine 1 0.73
Graduate school of public administration 1 0.73
Graduate school of environmental studies 23 16.79
School of dentistry 10 7.30
Faculty and staff 29 21.17
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Figure 4. Overall perception of rooftop environment hydroponic cultivation activities
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Table 4. Confirmatory factor analysis (factor loadings)

Latent factor Indicator Estimate SE p-value SL
A Intemal al 1 0 0.618
| memal a2 0.745 0.193 0" 0.460
participation constraints
a3 0.897 0.208 0 0.541
- | rtcont bl 1 0 0.822
- Inierpersona .pa apation b2 1.005 0.16 0™ 0.786
constraints
b3 0.174 0.09 0.053 0.188
cl 1 0 0.242
C. Structural "
. . v 3.425 1413 0.015 0.991
participation constraints =
c3 2.242 0.82 0.006 0.667
pl 1 0 0.876
_ B P2 1.255 0.097 0™ 0.871
P. Willingness to participate
p3 0.842 0.082 0 0.750
p4 0.829 0.078 0™ 0.772
. epl 1 0 0.773
Ep. Expected behavior
ep2 1.283 0.16 0 0.812

SE: Standard. err, SL: Standardized loadings

"p (0,05, "p ( 0.01, p { 0.001
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W FERAARFCR Qo) AAEI. ofF $2 EeR SRS ok AREE #AT 2 1
919l W& IS UeRfE Cronbach’s a3k 0.779 oV, EIMIFZE YehE: CR(composite
reliability)#E 0.791 oldo® BAA 7|21 0.7& ARsla glo] BE Q919 IARS7E SEeE uiR 4
9 NS 2Ese0] YeERdtHNunnally, 1978; 2719, 2019; £y} 434, 2021).

Table 5004 op B9 A= construct Bo] 49} item GO W= 7o) TAIE ARkt JFEEE
(convergent validity) 2447, = =] 3 AR Sl(standardized factor loading)gte] 4 0.694 oo
2 AR §osla(p0.001), BE 8219 AVE(average variance extracted)@t= Z|4 7|E41 0.5 o
#o] =ZEE|Ir]. Table 60 W2, ZF 8219 JAAs 7F At B ibr2] AFde Hugo=s &
HERE DV(discriminant validity) & w41 9 2913 4= ItH&7]9, 2019). 1 23}, B2 Al
BE Q19| A T ARARES: 2afete] THEEEEL S5 ey PSR tielA Aot
TFEA A Aele]] 0.347¢] FEA ArCdEAD Aol SHESI 54 2R A=e 9 BEE, A 2t
T LT SR EGZelE Ao FAPERS T A0 FAks B AduARte] 0.9 ol (Hss 2t
& ATRAY o og-sAdel ickal gk o QARE 7] A, 0.7-0.89] AuARHY wellx oF

-
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%
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ol
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H

A BAE AZIE 4 JuiESE 5, 2010; s, 2015). TG diold HojAlek 22 dodAlek Alo]
of okt ATTA(r = 0.349, p-7k < 0.001)7} EAIgtO R, TEEg A0 BAS A5k eh=ch

Anova testZ 44 A5 wdof tigh ZlolAlF Aol AY At 71 mElt £A4RE ko] slolAlE Wl
SARCE [t Aol et x = 124.52, p-3t < 0.001). 2 2 Fxrrdo| tfgh B3 (model
fit) 2] AvF= Table 7"l eht vie} Zo] B 5AZ 7|&e SZ6)0] B 24nd o dmdo] 714 AEg
SRt By oA 8 T1eet At WEE Sl SR Ao Mo oot o] At I
oA T AFAe] SrElolct,

425 TWIAZS St TRUHN TH 24

oA AR ZeiAcaslat Folold), FIciagel et 7HIS AEe] Sl TR 2Re Bl
32 EESIHTable 8 3420, LA T4 HoloR] e 4 A5 B50] Hololxig 71
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Table 5. Convergent validity: reliability of modification indices

Construct Op ltem SL SE p-value CR AVE

1 B. |nterpersona| g b1 0.866 0.083 0™
participation constraints 0.791 0.655

2| (Cronbadhs o = 0.789) - b2 0.753 0.079 0

3 |C Structural participation - Q@ 0.975 0.127 0™
constraints 0.833 0.719

4 (a - 0.807) g C3 0.694 0101 0“**

5 - p 0.885 0.026 0™

6 P. Willingness to _ 02 0.864 0,029 =
participate 0.896 0.686

7 (o = 0.886) - p3 0.757 0.042 0™

8 - p4 0.771 0.04 0™

9 Ep. Expected behavi - ep' 0.770 0.05 0™
P. Bxpected benavior 0.793 0.660

10 (@=0.779 - ep2 0.841 0.047 0™

SL: Standardized factor loadings, SE
Dropped items = al, a2, a3, b3, cl1, "p { 0.05, “p { 0.01, p { 0.001

: Standard. err, CR: Composite reliability, AVE: Aaverage variance extracted
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Table 6. Discriminant validity of modification model

B. Interpersonal constraints C. Structural constraints P. Willingness to participate Ep. Expected behavior
B. Interpersonal constraints 0.809°
C. Structural constraints 0.347" 0.848°
P. Willingness to participate -0.199 -0.042 0.828°
Ep. Expected behavior -0.323" 0.013 0.753" 0813
& Square root of AVE is on the diagonal. Correlations of paired constructs are on the off diagonal
"p(0.05 "p(0.01, "p(0.001
Table 7. Model fit indices
T2 Fit indices Estimated model Acceptable range References
X Discrepancy Chi square 66.662 p-ak ) 0.05 Wheaton et al. (1977)
RMSEA Root mean sguart.a of error 0.008 (005 _R'XZI;AG od fit Browne énd Cudeck (1993)
Absolute fit approximation ( 0.1 recommended fi Rigdon(1996)
GH Goodness of fit index 0.915 GH ) 0.9 Joreskog and Sorbom (1996)
SRMR Standardized root mean square 0.055 SRMR ( 0.08 Asparouhov and Muthén (2018)
ncremental it CH Comparative fit index 0.943 CH ) 0.9 Bentler (1990)
u Tucker-Lewis index 0911 TLI ) 0.9 Bentler and Bonett (1980)
Parsimonious fit Xl df Chi square/Degrees of freedom 2.298 Chisg/af 3.0 Marsh and Hocevar (1985)
Table 8. Estimated structural equation modeling
Hypothesized paths Coefficient z p-value Sig
H B. Interpersonal constraints — P. Willingness to participate -0.21 -1.981 0.048 '
H C. Structural constraints — P. Willingness to participate 0.031 0.309 0.757
H B. Interpersonal constraints — Ep. Expected behavior -0.222 -2.457 0.014 )
H C. Structural constraints — Ep. Expected behavior 0.12 1.439 0.15
H P. Willingness to participate — Ep. Expected behavior 0713 11.541 0 -

"p (0,05, "p ( 0.01, p { 0.001

W 47 5N Weld Adle] gL, Fiae]

V4 BAVE NSRS 245 25 9

ol il FolAlere] ol wE&S) HAE, 47N 2AEY Bl Fofstalat she A7} HolA]

€ Aoz eyt o tijla ofAopl] W a7Am tAsY 8F0] 7IdidEs 7 7HE B — Ep(p
= 0222, p = 00192 SAZLE ot 744 AP =EHo] FF7Idel 7145, ol Sl HiyA Al
ofgRlo] Eobdes Al EARES] BFell it 7IHidE (S, Aolsh] s Alke FABIAY 18] obd
= FED2 Worinal & 4 Qlrt. 1, 24 ofr|ope] ol ke vl Zof=t 7hget 7Md C —
P(g = 0031, p = 0760} 7ItidE] F&= vl Zolet 7Pt 7Md C — Ep(p = 0.031, p = 0.152 &4
2oz Roop] ¢f2 Zor WP, &, 724 ARKOISAR 75, &F 370 F5)2 7|HdE Hol
OJAjel| Fojulet FFe vlAAl e Ze SRt Aolefle] wE IRdEel et I 7Rt M P —
Epe] 7% p< 0.001 a0l ot Aoz At EE=ler(p = 0713, p = 0.0), °ol& &8 #7834 =
s Bl tiet Holo Pt wes 2EAEE 5 2As Y S0l it w7899 ZIHlE Eord

L. [e] s
= A& 4 4ol
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Figure 5. Path diagram of estimated structural equation modeling (standardized solution)
The dashed line represents a path model that is not statistically significant at a significance level of 0.05
"p{0.05 “p(0.01, "p(0.001
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T2 59 0% 5 ok ofe 724 Aete] Aro] o] mr o] RA7) el Aelold Sk 2%
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o} A% mwsE 2Y A4S alo] Y v 710 AT ohjet 2ol GRS Ul i W
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ABSTRACT

The construction safety policy of Korea requires safety reviews at design stages, which affect the perceptions
and attitudes of the workers toward safety. Despite this heightened social interest in safety, there is no related
research in the field of landscape architecture. This study entails a review of the status of landscape
construction accidents in Korea and an assessment of landscape engineers perception of construction safety
climate and safety behaviors. A survey of landscape constructors and designers was performed, and the
obtained data were statistically analyzed. The results indicate the following: (1) More than half of the
accidents which are registered in CSI occurred in apartment houses ordered by the private sector in the type
of facility and planting works in the landscaping process; (2) Landscape designers were better aware of safety
than landscape constructors. Among them, safety attitude, work risk, work participation, and work pressure
were statistically significant; Apart from the statistical significance, landscape designers recognized the
importance of safety highly but they tended to have a relatively low perception of specific safety behaviors.
(3) Lastly, landscape constructors attributed less importance to safety review during the design stage compared
to other items.

Keywords: Landscape Construction Site, Planting, Safety Culture, Construction Safety Management,
Design for Safety
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7R 2]] Fololeh AVdgellM ARt Ak ZE7HA F 1070(18.5%)0] EIRITh diEel Afale AL
€ oM WA o] F 4310 M=T1=RIEE ARSSHE 2 At 219d 9l 55] Alds ARl Hlkes=
ROl Woket] FeFEt 22 ARl 5 Rl STHAT A4 Foll DS, vAe =
FgEoI T 879 At HaESledl 27 340] HiIA ARl EASn. i Al FetE 2 A
Ak Solrut 2Ald APt A st

AP CSlel| 3 274TAT AAEES FR6k tife 357 e U5AE 5 WAge 247 3
Al SIS, o= 27FAPE AT Y F 2L $A) S3EA AR 7 SE2 ws] ofHAY, §
Fae 2 3 AARY, FHIE SAHEY R FYsP| vhzo|chERekEet S, 2019).
4. 24 21}
4.1 SH QHEARA EX
2 ATE Sl 2BAEA 5078 27VdAR 897 F 13970] ARel SHerA £ e 24 e o
o g i dy Bl et AR HiAlskIaL dol 2AEME A Ak diFslglch. el S 273
ABAES SE 9] Zenit vad F53t BEQ0-229%)E Bl 204 o Ak 16%9H 2733AR
59| e 109 nto] HFRIEGI%)SIHL 20 oV 15.7%= 2382 FARIETHER 5 2.
H5 47 SEA 2%
2 o ZBABA ZBARt
Yl HIZ(%) bl HIZ(%)
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4.2 AZLPI0] Chist 214

QrARel] A §Ro2 439 M=, U9, BB, Aol AU, BEE, AL B
slo] 273A1BA10 ZAARY] QA BASIGIE, B4 2, ZAARAS PR RO B T
TH AR 8 HIEECD, AUSIECD), AURC), AAPHCHNN FALOE okt Qe o]
FOIHE 6 A2, QRS ASIal tiat Q1) Aol Alski 99%el Gtk Helelet Heiqhur

T,

AR el 23] eaE] tvdAiel 2AARS AT 27 AR QEES71el Rt A4l @5l w2 ot

T A (p0.01), ZHAA—(p<0.01), 2A-A(p0.09), 2IMEHp0.0D, F=e 2371
ot SACcR Folsioltt. @At 27 At AR 2] Wtk PIEiolA 4.449F 4.05,
AollA 3.652F 3.14, ZRoiellA 3.963% 3.15, ZHAFHIA 399 3452 wERdt 1 9 SHelME 5
AR FORRt AlolS TAT 4 YA, SHAS 7R ] ikt et ARte] w2 2AATAEE
F7AARREET 2GS s FACDE WA, A8 R A=C)E Ha WA J4eks B
HofFoleh, ERt 27 AAGACIM 27 ARl it S HE(CH), A=A SF Wi 715(C)), 27347
29| FS (ool T A= Tk
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4.3 QARHTO| Chiet Q1A

ZZEARIRL ZBAEAL QY ftest Zt

e ZZEAR ZBAEA ,
Mean Std. Mean Std.
QFMERE (C1) 4.44 0.67 4.05 1.47 0.001
2AR(C) 3.64 1.03 314 0.64 0.000
HEAC) 4.62 0.49 4.52 0.73 0.684
2104 3.96 0.9 3.51 0.59 0.033
Z2IAAEHC5) 39 1.05 345 0.95 0.007
WEEH(Co) 374 1.01 3.62 0.88 0.969
A[REHE(C7) 44 0.67 3.9 1.04 0.057
B 7. QRS0 ot 2BASARE 2Z2ARe] QM TIEEA Zat
ZBASA ZBEAR
= Mean Std. A Mean Std. ot Mean Std.
B1 38 1.69 D1 37 0.8
B2 3.06 1.61 D2 37 05
B3 338 1.68 D3 30 1.0
s & 358 1.65
B4 3.66 1.66 D4 32 1.0
B5 39 1.59 D5 36 0.9
B6 372 1.58 D6 37 0.9
B7 322 1.67 D7 32 0.8
RS 334 1.73 B8 3.64 1.79 D8 35 1.0
B9 3.16 1.73 D9 3.3 0.8
B10 4.16 1.47 D10 29 09
NS 4.10 1.47 B11 4.24 1.36
B12 3.92 1.59
2 3.96 1.53 B13 3.9 1.53
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ABSTRACT
During the COVID-19 pandemic, the utilization rate of neighborhood parks and green spaces increased
T8 =09 ZizaioiT10i0| 20214 significantly, and the outbreak served as an opportunity to highlight the values and functions of neighborhood

7 [2H|(2021-5) ‘EAE F2 parks and green spaces for urban residents. This study aims to empirically analyze how citizens movement
Lt AlHO| MErd Sek=a] JiKd &

oro| LES U= L2510 Y

and the use of neighborhood parks and green spaces changed before and after COVID-19 and examine the
social and spatial characteristics that affected these changes. As a research method, first, people’s mobility
around neighborhood parks and green spaces before and after the COVID-19 pandemic were compared using

signal data from telecommunication carriers. Through the analysis of changes in residence time and movement
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volume, the movement characteristics of citizens after COVID-19 and changes in walking—based park visits
were examined. Second, the factors affecting the mobility change in neighborhood parks and green spaces
were analyzed. The social and spatial characteristics that affect citizens' visits to neighborhood parks and green
spaces before and after COVID-19 were examined through correlation and multiple regression analysis.
Subsequently, through cluster analysis, the types of living areas for the post~COVID era were classified from
the perspective of the supply and management of neighborhood parks and green spaces services, and
directions for improving neighborhood parks and green spaces by type were presented. Major research findings
are as follows: First, since the outbreak of COVID-19, activities within 500m of the residence have increased.
The amount of stay and walking movement increased in both 2020 and 2021, which means that the need to
review the quantitative standards and attractions of neighborhood parks and green spaces has increased
considering the changed scope of the walking and living area. Second, the overall number of wvisits to
neighborhood parks and green spaces by walking has increased since the outbreak of COVID-19. The
number of visits to neighborhood parks and green spaces centered on the house and the workplace increased
significantly. The park green policy in the post—COVID era should be promoted by discovering
underprivileged areas, focusing on areas where residential, commercial, and business facilities are concentrated,
and improving neighborhood parks and green services in quantitative and qualitative terms. Third, it was
found that the higher the level of park green service, the higher the amount of walking movement. It is
necessary to use indicators that contribute to improving citizens actual park green services, such as walking
accessibility, rather than looking at the criteria for securing green areas. Fourth, as a result of cluster analysis,
five types of neighborhood parks and green spaces were derived in response to the post~COVID era. This
suggests that it is necessary to consider the socioeconomic status and characteristics of living areas and the
level of park green services required in future park green policies. This study has academic and policy
significance in that it has laid the basis for establishing neighborhood parks and green spaces policy in
response to the post—COVID era by using various analysis methodologies such as carrier signal data analysis,

GIS analysis, and statistical analysis.

Keywords: Pandemic, Urban Park Service, Behavior Pattern, Big Data
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FRoRIFHIE 0.52 1.65 3.22 4.05 3.46 2.67
YAEOIFHIZ 1.32 3.70 4.66 2.28 5.85 3.98
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SHU=A| AH[A HA (M FA) 90,237.13 198,822.98 171,849.65 371,398.68 265,748.12 211,123.04
SHU=A| AHIA HA(HEQT 24) 49,895.74 64,628.38 212,462.22 196,385.57 233,239.52 166,353.74
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