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ABSTRACT

ThisresearchaimedatmeasuringParkandGreenSatisfaction(PGS)usingsubjectiveindicatorsof̀surface,lineand

spot'greenevaluatedbycitizens.Alsofrequencyofvisitstoparkandgreenmeasuredusingobjectiveindicators(number

ofvisits)tofindtherelationshipwithPGS.AconceptualmodelofPGSwasdevelopedtorelateevaluationtosatisfaction

andfinallytoutilizationofopenspaces.

Asampleof500questionnairesurveywasemployedforUijeongbuCityinKorea.AStructualEquationModeling

(AMOS)techniqueswasusedtotestthehypothesizedrelationshipamongfactors(construct).

Asaresult,first,PGSwasexplainedbythreelatentfactorsof̀urbanpark'(γ=0.54),̀linearfacilities'(γ=0.25),

ands̀urfacegreen'(γ=0.15)respectively.Thesethreeexogenousconstructwasfoundveryusefulclassificationsystem

foropenspacesofcities.Second,PGS(γ=0.34)wasfoundasamediatingvariabletoutilizationofopenspacesand

alsoPGSwascloselyrelatedtocitizensEnvironmentalQualitySatisfaction(EQS),suchconceptas,̀livability'and̀aesthetic

quality'.Themoresatisfiedwithparkandgreenthemorepeopleusethespace.ThePGSwasanimportantQOLindicator

togetherwiththesubjectiveindicatorof̀livability'.Third,joggingandwalkingtrailsandbikewaysalongtherivercorridor

wasthemostimportantgreenfacilitiescontributetothePGSandEQS.Thenearthedistance(within500m)themore

numberofvisittorivercorridor(greenway).Therivercorridorpromoteaccessibilitytonatureandotherparks.

KeyWords:SatisfactionModel,Livability,QualityofLife,OpenSpace,FrequencyofUse

Ⅰ.Introduction

In2005KoreanGovernmentenforcedtheActonUrban

Parks,Greenbelts,etc.Accordingtotheactandregulation

thecitizen'ssurveyonopenspaceswasarequirementforthe

formulationofBasic(Comprehensive)PlanforParkGreenArea.

Thisinstitutionalsystem ofplanningenabletheplannerto

proposeacomprehensivegreenplanwhichissuitabletolocal

conditionsandneedsofpeople,andwhichcontainsthema-

ttersconcerningthesupplyof,anddemandfor,ParkGreen

areas(article6(1):5).

Thedefinition(article2)ofthetermsusedinthisAct

shallbeasfollows:Theterm ‘ParkGreenarea’meansa

spaceorfacilityfallingunderanyofthefollowingitems,

whichareusedtocreateapleasanturbanenvironmentandto

fosterresidents'senseofrestfulnessandpeace:(a)Urbanparks,

greenbelts,amusementparks,publicvacantland,andreser-

voirs;(b)Urbannaturalparkareas;(c)Spacesinwhichve-

getationsuchastrees,lawnandflowers,groundcover,etc.,

(hereinafterreferredtoas‘vegetation’),grow;and(d)Other

spacesandfacilitieswhichareusedtocreateapleasantur-

banenvironmentandtofosterresidents'feelingsofrestful-

nessandpeaceandasprescribedbyOrdinanceofthe

MinistryofLand,Transport,andMaritimeAffairs.

ThecityofUijeongbu,surroundedbyforestedmountains

andpenetratedbyriverslikemanyothercitiesofKorea,is
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preparingtheBasicPlanforParkGreenArea.Thecitizens's

surveyonopenspaceswasmadewithasampleof500ques-

tionnaires.Thedataonperception,evaluationandsatisfaction

withopenspaceswasgatheredandsubjectedtomoretheo-

reticalanalysis.Howpeopleperceive,evaluate,anduseparks

andgreensisthefocusofopenspaceissues.

ThesatisfactionmodeldevelopedbyMaransandRodgers

(1975)andMarans(2003)basedonpsychologicaltheoriesof

attitudeandbehavior,andhavebeencontributedmainlyto

thedomainofresidentialsatisfaction,neighborhoodsatisfac-

tion,environmentalqualityandQOLstudies.Manystudies

extendedthemodeltothedomainofParkandGreenSatis-

faction(PGS).HowevermoststudiesonPGS(KimandKim,

1989;Park,1991;Huh,1999;Kim,2005;Shimetal.,2010)

putPGSasafinaldependantvariables,andfewKoreanstud-

ieshaveextendedthedomainfrom PGStoQualityof

EnvironmentSatisfaction(EQS)orQOL.

Thisresearchaimedtotestthehypothesisthatthefre-

quencyofusetoopenspacesisinfluencedbyoverallPGS

andthatthePGSisinfluencedbyParkGreenEvaluation

(PGE).

Ⅱ.LiteratureReviews

1.TheSatisfactionModel

Theearlymodelsofsatisfactionweremostlyresidential

satisfactionmodelsmeasuredbypostoccupancyevaluation.

MaransandSprekelmeyer(1981),WeidemannandAnderson

(1985),Kim(1988),Chin(1990),Kim(1997)developeduse-

fulconceptualmodeltounderstandtherelationshipbetween

objectiveenvironmenttosubjectivesatisfactioninresidential

environment.

ThebasicconceptualframeworkispresentedinFigure1.

Thisframeworkexplicitlyrecognizesthephysicalenvironment

byindicatingthatobjectiveattributesoftheparticular

environmenthaveaninfluenceuponaperson'ssatisfactionthrough

theperson'sperceptionsandassessmentsofthoseenviron-

mentalattributes.Inaddition,thismodelrecognizesanother

elementofthetrilogy-behavior.Itstatesthataperson's

behaviorisinfluencedbysatisfaction,theperceptionsand

assessmentsoftheobjectiveenvironmentalattributes,andthe

objectiveattributesoftheenvironmentitself.Satisfactioncan

beseentoserveeitherasacriterionforevaluatingthequality

oftheresidentialenvironmentorasapredictor(Weideman

Figure1.Basicconceptualmodelofresidentialsatisfaction

Data:MaransandSpreckelmeyer,1981:122.

Figure2.Conceptualmodelofparkandgreensatisfaction
Data:Kimetal.,2010:66.

andAnderson,1985).

Kim etal.(2010)developedaconceptualmodelofPGS

whichwasborrowedfrom Maran'sModel(2003)showing

residentialdomainsatisfactionandoverallqualityoflife

experience.IntheFigure2thedomainofPGSanddomainof

EQSareincludedasfinaldependentvariables.Inthismodel,

PGSwasinfluencedbyevaluationofparksandgreensfacili-

tiesandfinallyEQSwasaffectedbyPGS.

HoweverKim (2010)'sPGSModelhavelimitationwhich

couldnotexplainbehaviorasasequentialprocessofsatis-

faction.Integratingbehaviorinthestudyisabigprogress

,butnotaeasyworkbecauseofthediscrepancybetweenat-

titudeandbehavior.Oneofthebestdocumentedandmost

discussedissuesintheliteraturedealingwithattitudeisthe

findingthatattitudeoftendonotdirectlypredictbehavior.

FishbeinandAjzen(1975)referredtoas‘behavioralintention'

todiminishthisattitude-behaviordiscrepancy.

Figure3showsourhypotheticalorconceptualmodelwhich

wasdesignedtomeasurefrequencyofuse-behaviorwhich

wasaffectedbyPGS-attitude.

IntheproposedPGSandUtilizationModeltwodomain

satisfactionswhicharepositionedinthemiddlecanbeused

ei-therasacriterionforevaluatingthequalityoftheopen

spaceorasapredictorofbehavior.Inthisstudythreesteps

ofEvaluation-Satisfaction-Behavioraresubjecttotheanalysis

byStructuralEquationModelling(SEM)technique.

2.UrbanParks
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Figure3.ConceptualmodelofPGSandutilization

ManyKorearesearchhaveexploredtheevaluationandsa-

tisfactionstudiesonopenspacequality,andfoundmainre-

asonsofparkandgreensatisfactionmostlyincommunityor

citylevel(Kim,1995;An,1999;Lee,2000;Mun,2001;Park

andKim,2003;Shimetal.,2010;Jung,2009;Jun,2010).

Itisstronglybelievedthatdevelopingmoresustainablecit-

iesisnotjustaboutimprovingtheabioticandbioticaspects

ofurbanlife,itisalsoaboutthesocialaspectsofcitylife,

thatis,amongothers,aboutpeople’ssatisfaction,experiences

andperceptionsofthequalityoftheireverydayenvironments

(Beer,1990).

Aresearch(Pharr,2001)ontheArigonacitizen'scommu-

nitysatisfactionimpliedthatparksandrecreationamenities

influencedindividual'scommunitysatisfaction.

Park(1991)investigatedfactorsandvariableswhichhave

significanteffectonuser'ssatisfactionwithrecreationalacti-

vitiesatDaeshinNaturalParkinPusancity.Thestaticopen

space,linearwalkingfacilitiesandrecreationfacilitiesare

sourcesofsatisfaction.

Parketal.(2007)studiedrelationshipbetweenvariousgreen

spaceinfrastructureandthelevelofsatisfactionofresidents

withtheirgreenspacesofthreecities(Gwacheon,Uiwang,

andHannam).Parksuggeststhatthelocationsandaccessi-

bilitiestogreenspaceandparkaremoreimportantfactorfor

satisfactionthanamountofgreenspaces.

Inmanyurbanparksresearchreportthatpeopleusepark

fornaturecontact(ÖzgünerandKendle,2006),recreation(Owens,

1997;Oguz,2000)andperceivedaccessibilitytoparksare

important(JimandChen,2006).

Chiesura(2004)foundpeople’smotivesforurbannature

anditsimportanceforpeople’sgeneralwellbeing.There-

searchresultsconfirmthattheexperienceofnatureinurban

environmentissourceofpositivefeelingsandbeneficialser-

vices.

InKoreamanystudiesconcentratedontheissuesofsat-

isfactionwithparksanduserbehaviorofthatparks(Kimand

Kim,1989;Hur,1999;Lim,2001;Lee,2001;Kim,2004;

Kim,2005;Kong;2008;Ju,2008).Howevertheystudysatis-

factionandbehaviorrespectivelywithoutcloserelationship

betweenthem.Thereforeinthisstudiedtherelationshipbe-

tweenthelevelofsatisfactionandfrequencyofusewillbe

exploredthroughtheproposedconceptualmodel.

3.RiverCorridorasaGreenway

Inmanyurbanareasplannersareworkingtodevelopsys-

temsofgreenways-linearopenspacesalongnaturalorartifi-

cialcorridors,suchasriverfronts,streams,ridgelines,aban-

donedrailroadright-of-ways,canals,orscenicroads.Many

greenwaysincludetrailsforactiverecreationaluse,including

walking,running,bicycling,andskating(Lindesey,1999).

Greenwaysarelinearopenspacesthatcouldperformeco-

logicalandsocialfunctionssuchasmaintainingbiologicaldi-

versity,protectingwaterresourcesandpromotingrecreational

andsocialcohesion,allbyprovidingthecrucialconnectivity

amonggreenurbanareasandotherremnantvegetationpat-

chesacrossalandscape(FrischenbruderandPellegrino,2006;

Quayle,1995).Andmostpeopleusedgreenwaytrailsforrec-

reationbutthattrailsdifferedinusertypesandactivities

basedonlocationandpolicy.Usersfeltthattheseurbangreen-

waytrailswerecontributingmosttocommunityqualityof

lifethroughresidenthealth/fitness,thenaturalareasthey

provide,betterlanduseandresidentpride(Shaferetal.,

2000).

Manyresearchesconfirmedthatgreenwaymusthaveac-

cessibilityinurbanandecologicalnetwork(VonHaarenand

Reich,2006),walkingnetwork(Toccolinietal.,2006),con-

nectivityinurban(Tayloretal.,1995),wakingtrail'scon-

venience(Gobster,1995;Lindesey,1999;Tan,2006).

Gobster(1996)foundthattraillocationrelativetohome

stronglyinfluencedhowagreenwaytrailwasused,whoused

it,howoftenitwasused,andotherfactors,andheconcluded

thatlocalratherthanregionaltrailsshouldform thebasic

frameworkofametropolitansystem.Healsoconcludedthat

moreresearchwasneededtounderstandhowthelocation,

design,andmanagementofmetropolitantrailsaffectusepat-
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terns,perceptions,andpreferences(MarcusandFrancis,1998).

4.DistanceofAccessandFrequencyofUse

Severalstudieshaveshownthatproximitytogreenspace

andparksisoneofthemostimportantpredictorsofuseof

greenapace(Björketal.,2008;Giles-Cortietal.,2005;Nielsen

andHansen,2007;ColesandBussey,2000).Schipperijnet

al.(2010a)foundthatIfthenearesturbangreenspacealsois

themostusedgreenspace,havingadogistheonlyfactor

thatsignificantlyincreasesthefrequencyofuse.Furtherre-

searchisneededtodeterminewhatitisthatmakespeople

useanareamore,ifthebasicconditionsofareasonablesize

(>5ha)withinareasonabledistance(<600m)arefulfilled.

Convenienceofwoodlandlocationiscriticalinachieving

maximumsocialvalue,wherewoodlandsshouldideallybelo-

catedwithin5～10minwalkofthehome,beofsuitablesize

tocreateawoodlandenvironment(minimum of2ha)and

haveanopenspacestructure(ColesandBussey,2000).

InKoreaKwonandKim(1993)studiedtheenticingarea

accordingtothecatchmentofurbancommunityparks.They

foundthatthecatchmentdistancesfrom parksdifferfrom

citytocityasfollows:359～392mforCheongjucity,419～

480mforSuwoncity,509mforCheonancityand210～620m

forSeoulcityasfindingsforgoodusedzoneforparks;210

～270m,320～340m,300m,and180～320m asfindingsfor

closedzoneforparks.Theyconcludedthatthecriteriafor

catchmentdistanceshouldbelessthan400m.

Adistanceof300～400misnearasatypicalthresholdval-

ueofafterwhichtheusefrequencystarttodecline(Nielson

andHanson,2007).Theaccessibilityrighttoopenspace

within300mdistanceandminimum2hasizeshouldbeacri-

teriainEngland(Harrisonetal.,1995).EuropeanEnviron-

mentAgency(EEA)recommendedthatparksandopen

spacesshouldideallybeaccessiblewithin15min.walkand

900～1,000mdistancefromthehome(StannersandBourdeau,

1995).PublicHealthOfficeCopenhagen(2006)adopteda

strategicplanthatenable90% ofthepopulationshouldbe

accessibletogreenspacewithin400mby2015.

Schipperijnetal.(2010b)maderesearchprogressbasedon

datafrom anationwidestudyof11,238randomlyselected

adult.Resultsshowthat66.9%oftherespondentslivewithin

300mofgreenspace,43.0% visitgreenspaceeverydayand

91.5%visitgreenspaceatleastonceaweek.Only0.9%nev-

ervisitgreenspace.Toenjoytheweatherandgetfreshairis

themostimportantreasonforvisitinggreenspacefor87.2%

oftherespondents.Distancetogreenspaceisnotalimiting

factorforthemajorityoftheDanishpopulationandforthat

reasonwerecommendathoroughanalysisofaneighbourhood

orcity,itspopulation,andtheavailablegreenspaces,before

decidingonaviablestrategytoincreasetheuseofgreen

space.

Ⅲ.ResearchMethod

1.TheStudyArea

Uijeongbucityisamountainousandfortresscityinthe

NorthernregionofGyeonggiprovince.JungrangRiverrun-

ningthroughthecenterpartofthecityfrom northand

south,Mt.SurakisstandingontheeasternpartandMt.

Dobongisonthewesternpartofthecity.Thetotalareaof

thecityis81.59km
2
.

Uijeongbumunicipalparksare346milionm2(142spaces)

andamountofgreenareaperpersonis8.22m
2
/person.

2.Data

1)SurveyInstrument

Aquestionnairewasdevelopedasthesurveyinstrument.

Developmentofthemeasurementitemsandscaleforeach

constructinthemodelproceededthroughaseriesofsteps.

Areviewoftherelevantliteraturewasfirstconductedto

identifyavailableitems.Theoriginalquestionnaireusedfor

comprehensiveparkandgreenplanhavemoreextensive

itemsthanthispresentmeasurementscalesasshownin

Table1.Second,theorignalquestionnaireitemsarereduced

forourresearchpurpose:threestepsofEvaluation,Satisfac-

tionandfinallyBehavior.Theitemsweremeasuredonafive

pointLikert'sscalewithanchorsrangingfromverysatisfied

(5)toverydissatisfied(1)orverygood(5)toverybad(1)

inordertoensurehighstatisticalvariabilityamongsurvey

response.Thefinalsurveyinstrumentthatwasjudgedto

exhibithighcontentvalidity.

2)Sample

ThesubjectofthisstudyarethecitizensofUijeongbuCity.

Empiricaldatawasobtainedthroughrandomcitizenssurvey,

mostofwhom(70%)liveinapartmenthousingand20% in

detachedhouse.Thesamplewasselectedbystratifiedran-
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Figure4.Sitemap

domsamplingmethod.Atotalof500questionnairewascol-

lectedfrom sixurbandistrictinproportiontotheirhousing

typeandsocio-economiccharacter.

3.DataAnalysis

First,Inordertoachievetheresearchobjectives,SEM te-

chniqueswasperformed.

Dataanalysiswasperformedinthreestages.Inthefirst

stage,exploratoryfactoranalysis(EFA)wasconductedusing

SPSSVer15.0(SPSSInc.,2007)toevaluatethestability

andconsistencyformeasureditems.Inthesecondstage,for-

mulationofmeasurementmodelsforeachvariableinvolved

usingAMOSVer18.0(SPSSInc.,2009)toconductcon-

firmatoryfactoranalysis(CFA)foreachsetofitems.Inthe

thirdstage,theevaluationofgoodness-of-fitindicesforthe

proposedstructuralequationmodelandtestifyinghypotheses

Construct Itemmeasurementinquestionnaire

PGE

-Howdoyousatisfiedwithfollowinggreenfacilitiesorgreenareaconsideringamountofgreenanduseofgreenfacilitieswhereyoulive?

Spotgreen:5items(showninTable2)

Lineargreen:5items(showninTable2)

Surfacegreen:5items((showninTable2)

PGS

-CityleveloverallPGS:Judgingfromcomprehensiveview,Howdoyousatisfiedordissatisfiedwithoverallparksandgreensinyourcity?

-NeighborhoodlevelPGS:consideringscaleofpark,maintenance,program andaestheticsquality,How doyousatisfiedwithparkand

greenyoufrequentlyvisit?

-Amountofgreensincity:Howdoyouthinkabouttheamountofgreeninyourcitycomparingtoothercities?

-Amountofgreensinneighborhood:Howdoyouthinkabouttheamountofgreenin10～15minwalkfromyourhome?

EQS
-Livability:Howdoyouthinkaboutthelivabilityofyourcitycomparingtoothercitiesinmetropolitanarea?

-Aestheticquality:Howdoyouthinkaboutoverallcityscapeofyourcitycomparingtoothercitiesinmetropolitanarea?

User

Behavior

-Numberofvisittoneighborhoodpark/Jik-dong,Chu-dongpark,/children'spark,/riversidebikewayandtrail,/mountainforestandtrail,

/schoolandpublicfacilities,/culturalfacilities,/physicalexerciseandrecreationfacilities

Table1.Thesurveyitemsandconstructmeasurement

wereperformedbyusingAnalysisofMomentStructure.

Second,TherelationshipbetweenPGSandUtilizationwas

analyzedbytwoaccessibilitydistancegroupsofinside500m

andoutside500m.Toanalyzethedifferencesinfrequencyof

usebetweentwodistancegroups,t-testwasperformedto

comparethem.

Ⅳ.ResultandDiscussion

1.ParkandGreenSatisfactionModel

1)ExploratoryFactorAnalysisofPGE

Anexploratoryfactoranalysis(EFA)wasexecutedby

maximumlikelihoodextractionmethod,withvarimaxrotation.

Inordertodecidethenumberoffactorstobeextractedand

rotatedintheParksandGreensEvaluationthreemethods

wereused:(1)Acutpointof0.4andnosignificantcross

loadingcriteria,and(2)ConsiderationofEigenvaluemagni-

tudeanddiscontinuity(Eigenvalue>1),(3)Reliabilityanalysis

allowsCronbach'sα>0.60(socialscience)(Hairetal.1998).

AsTable2indicates,EFAresultsoftheUrbanParksand

GreensEvaluationsuggestacleanfive-factorsolutioncorre-

spondingtofactor1‘PGS’,factor2‘LinearFacilities’,factor

3‘UrbanGreens’,factor4‘UrbanParks’,andfactor5‘EQS’

(withitem loading>0.40andsmallcrossloading).Thetotal

varianceexplainedbythefivefactorsis63.5%,allfactor

Cronbach'sCoefficientAlphawasmorethanthevalue0.60.

Then,afive-factormodelwithallindicatorsofthesefive

constructsandconceptualmodelofParksandGreensSatis-

factionwasestimatedusingconfirmatoryfactoranalyses(CFA).
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2)ConfirmatoryFactorAnalyses

Theconfirmatoryfactoranalysiswascompletedwithmax-

imumlikelihoodestimation.Themeasurementmodeloffered

anacceptablefittothedata.Forthisusesandgratifications

measurementmodel,theGoodness-of-Fit(GFI),Adjusted

Goodness-of-Fit(AGFI),RootMeansquareResidual(RMR),

NormedFitIndex(NFI)andTurker-LewisIndex(TLI)

were0.91,0.88,0.06,0.88and0.90respectively,thereforein-

dicatinganadequatemodelfit.

Itemfactorloadingsandsquaredmultiplecorrelationfrom

confirmatoryfactoranalysiscompletedonthedatacollected

inparksandgreensevaluationisshowninTable3.

Table4showsthecorrelationsbetweenthelatentvariables

andtheAverageVarianceExtracted(AVE)ofeachcon-

structisshownonthediagonal.FornellandLacker(1981)

prescribethatthesquaredcorrelationbetweenconstructs

mustbelessthantheAVEofeachunderlyingconstructin

orderfortheconstructstohavediscriminantvalidity.Fornell

Items Factor1Factor2Factor3Factor4Factor5

Amountofgreensin

neighborhood
0.82 0.11 0.09 -0.01 0.01

Amountofgreensincity 0.77 0.15 0.14 0.23 0.06

NeighborhoodlevelPGS 0.67 0.16 0.13 0.06 0.29

Cityleveloverall

PGS
0.54 0.36 0.27 0.26 0.32

Roadandstreetgreen 0.48 0.06 0.23 0.44 0.23

River/riversidegreen 0.40 0.37 0.28 0.22 0.17

Joggingandwalkingway 0.20 0.79 0.11 0.20 0.09

Bikeway 0.16 0.79 0.08 0.28 0.05

Pedestrianmall 0.20 0.77 0.16 0.22 0.04

Mountainforest/trail 0.02 0.53 0.52 -0.03 0.17

Commercialareagreen 0.16 0.06 0.78 0.11 0.06

Industrialareagreen 0.17 0.09 0.71 0.40 0.04

Farmlandandgreenbeltarea 0.06 0.41 0.63 -0.05 0.11

School/publicfacilities 0.21 0.07 0.63 0.36 -0.03

Residential(Apt.)green 0.22 0.12 0.50 0.38 0.13

Culturalfacilities 0.02 0.28 0.12 0.73 0.12

Physicalexercisefacilities 0.07 0.46 0.16 0.64 0.08

Neighborhoodpark 0.49 0.13 0.21 0.57 0.19

Children'spark 0.32 0.19 0.33 0.56 0.10

Livability 0.16 0.08 -0.04 0.16 0.82

AestheticQuality 0.18 0.11 0.22 0.10 0.79

Eigenvalue 3.04 3.01 2.95 2.62 1.72

Totalvariance(%) 14.48 14.31 14.05 12.46 8.19

Cumulativevariance 14.48 28.80 42.84 55.30 63.49

Table2.ExploratoryfactoranalysisofPGEandPGS

Construct

Variable

Variance
Standard

Loading

Reli-

ability
AVE

PGS

CityleveloverallPGS 0.85

0.76 0.51NeighborhoodlevelPGS 0.64

Amountofgreensincity 0.67

UrbanPark

(SpotType)

Neighborhoodpark 0.82
0.74 0.59

Childrenpark 0.78

Linear

Facilities

(Linear

Type)

Joggingandwalkingway 0.82

0.82 0.60Bikeway 0.80

Pedestrianmall 0.82

Urban

Green

(Surface

Type)

Industrialareagreen 0.65

0.81 0.52
Commercialareagreen 0.84

School& publicfacilities 0.73

Residential(Apt.)green 0.62

EQS
Livability 0.79

0.76 0.61
Aestheticquality 0.62

Table3.Confirmatoryfactoranalysisandconvergentvalidity

Construct
Urban

Park

Linear

Facility

Urban

Green
PGS EQS Utilization

UrbanPark (0.59) - - - - -

LinearFacility 0.58 (0.60) - - - -

UrbanGreen 0.69 0.50 (0.52) - - -

PGS 0.79 0.64 0.64 (0.51) - -

EQS 0.51 0.37 0.41 0.66 (0.61) -

Utilization 0.29 0.23 0.35 0.32 0.20 (0.30)

Correlationcoefficientsaresignificantatp=0.05level

():Theaveragevarianceextracted(AVE)ofeachconstructisshown

onthediagonal

Table4.Correlationmatrixoffactors

andLacker(1981)alsosuggestthatconvergentvalidityex-

istswhenitemfactorloadingsaregreaterthan0.7anditem

squaredmultiplecorrelationsaregreaterthan0.5.But‘utiliz-

ation'factor'sreliabilityislowerthan0.5inTable4.Forthis

reason,fiveconstructscouldnotexplainutilizationsufficiently.

Itisnecessarytodiscussmoreonthisissuesof

convergentvalidity.Convergentvaliditydoesnotexistwhen

itemfactorloadingsaresmallerthan0.7anditemsquared

multiplecorrelationsarelowerthan0.5.Inthisstudyfactor

loadingsarelow(0.61～0.69)andvarianceextractedislow

(0.30).Howevertheoreticalissuesareemergingtoexplain

thisdiscrepancybetweensubjectiveconstruct(evaluationand

satisfaction)andobjectiveconstruct(frequencyofuse).The
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mostdiscussedissuesinattitudeisthatattitudesoftendonot

directlypredictbehavior.Thereforethelowvalueofvariance

extractedcannotbeaseriousproblemforutilizationfactor.

Onthebasisoftheseresults,thisstudysummedthescores

ontheitemsofeachconstruct.Themean,standarddevia-

tions,andcorrelationmatrixareshowninTable4.

3)TheOverallModelFitandtheTestofEachResearch

Hypotheses

Thefollowingaretheoverallmodelfitandtestsofeach

researchhypotheses.Asshown,theresultsofthefullmodel

(structuralandmeasurementmodels)indicatedfitindices:χ2

=2.76,degreeoffreedom=201,provabilitylevel=0.000,GFI

=0.904,AGFI=0.880,RMR=0.066,NFI=0.876,TLI=0.904,

CFI=0.917.Theadequacyofthestructuralequationmodels

wasevaluatedonthecriteriaofoverallfitwiththedata.

TheeffectofUrbanParkonPGSwassignificant

(standardizedestimateγ=0.54,p<0.01),Theeffectof

LinearFacilitiesonPGSwassignificant(γ=0.25,p<0.01),

TheeffectofUrbanGreensonPGSwassignificant(γ=0.15,

p<0.05).TheseresultsshowedthattheeffectofUrbanParks

onPGSisveryinfluentandLinearFacilitiesisthesecond

factoreffectingonPGS.Insum,UrbanParks,Linear

Facilities,UrbanGreenswaspositivelyrelatedtoPGS.

TheeffectofPGSonUtilizationwassignificant(γ=0.34,

p<0.01).TheresultsthusdemonstratethatPGSisapredictor

ofBehavior(Utilization).

Finally,Itisconcludedthatthelatentconstructof‘Urban

Figure5.ModelofPGSandutilization
Legend:▬▬▬▬ p<0.01,━━━━ p<0.05,-------notsignificant

Park',‘LinearFacilities',and‘UrbanGreen'areindirectly

influencingonthefrequencyofusethroughtheintervening

variableofPGS.

2.TheReasonsforSatisfaction

InPGS&UtilizationModelforUijeongbuCity.PGSiswell

explainedbythe‘Spot',‘Linear',and‘Surface'greensystem

andtheinterveningvariablePGSbecomeapredictorofEQS.

Themorepeoplesatisfiedwithparksandgreensthebetter

peoplethinkabouttheurbanqualityandthemorefrequently

visittheopenspaces.

Thisresultsaremoreorlessthesamewiththecaseof

AnyangCityresearchedbyKimetal.(2010)inawaythat,

firsttheclassificationofopenspacesofacityasspot,line

andsurfacegreencanbegenerallyacceptable,second,PGS

seemstobeapredictorofEQSinbothcitiesofUijeongbu

andAnyang.

Generally,PGSandUtilizationModelexplainthecausal

relationshipsamongconstructs.Howevertheenvironmentcha-

racteristicandpersonalcharacteristicmentionedinMarans's

conceptualmodel(1976;2003)arenotincludedinthemodel.

Toovercomethiskindsofdeficiencyandtofindoutbasic

sourcesofPGS,aregressionmodelisproposedtoincludeall

personalandenvironmentalcharacteristicvariables(dummy).

Table5showstheresultofregressionanalysisthat

includessubjectiveindicatorsandobjectiveindicatorsinthe

PGSregressionmodel.Theregressionanalysisshowsmore
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Variable SimpleR Std.coeff. Adj.R2

NeighborhoodlevelPGS 0.55 0.25 0.30

Joggingandwalkingway 0.52 0.21 0.45

AestheticQuality 0.47 0.18 0.51

Neighborhoodpark 0.55 0.09 0.55

School& publicfacilities 0.44 0.11 0.56

Amountofgreensofoverall 0.54 0.14 0.58

Farmlandandgreenbeltarea 0.39 0.08 0.58

Demandforurbannaturepark 0.11 0.08 0.59

Children'spark 0.52 0.10 0.59

Purposeofvisit-walking* 0.09 0.08 0.60

Improveimage-traffic* -0.02 -0.07 0.60

Frequencyofvisit(urbanpark) 0.24 0.06 0.60

*:Dummyvariable.

**:Missingvalueusedismean,valueintheanalysis(n=500),significant

levelofFchangesatp=0.05

Table5.PredictorsofPGS(regressionanalysis)**

specificreasonsofPGSthandoestheAMOS.

Theresultofregressionanalysisareasfollows:

1)Themorepeoplesatisfiedwithneighborhoodpark&

greenthatmeansgoodaccessibilitytonearbygreens

thebetterthinksofthelivabilityofthecity.Jimand

Chen(2006)supportourresultsofthisstudy.

2)PGSiswellexplainedbyvariablesof‘satisfactionwith

thecityscape'and‘amountofgreenspaceinthecity.'

Thismeansthataestheticandquantitativequalityof

openspacescontributestothePGS.

3)Joggingandwalkingfacilities,neighborhoodpark,school

andpublicgreensarethesourcesofPGS,Therefore

morefacilitiesandprogramshouldbeprovided.

4)Thefarmlandandmountainwoodlandingreenbeltzone

increasethelevelofsatisfactionandmeetthedesirefor

contactwithnature(ÖzgünerandKendle,2006).

5)Thecitizenswhosepurposeiswalkinginvisitingopen

spacearemoresatisfied,andwhowantstoimprove

accessibilityconditionseemstobedissatisfied.

3.TheRoleofRiverCorridorandParks

1)TheRoleofRiversandParksforQOL

ThePGSandUtilizationModel(RefertoFigure5)in-

dicatedthattheeffectof‘lineargreen'onusePGSwassig-

nificant(γ=0.25,p<0.01).Thelatentvariableof‘lineargreen'

aremeasuredby‘joggingandwalkingway'(standardized

estimate:0.82),‘biketrail'(standardizedestimate:0.80),

‘pedestrianroad'(standardizedestimate:0.82).

Gobster(1995)andShaferetal.(2000)foundsamecon-

clusionthatPGSultimatelyincludetheQOLconcept.The

stream corridorprovideopportunityforjogging,walking&

biking(Frischenbruderandpellegrino,2006;Quayle,1995)to

increaseEQSandultimatelywell-beingandhealthylife.

Thelatentconstruct‘EQS'wasmadetwomeasuredvaria-

blesof‘livabilitycomparedwithothercities'and‘satisfaction

withcityscapecomparedwithothercities'Ifweassume‘the

standardofcomparison'asanindividualbelieforperception

ineverydaylife,thiswilleffectontheevaluationprocessof

anindividualperson,theneffectonPGSofaperson.Therole

oftheEQSinthemodelcanbeseenasadependantvariable

ora‘standardofcomparison'asnotedinMarans'sModel

(1976).Rapoport(1977)definedthisas‘Filters'and'Match'.

BeyondthediscussionofpositioningofEQSinthemodel

theeffectofPGSonEQSwassignificant,thusparksand

greenscontributetoincreasingQOLinurbanenvironment.

Theroleofrivercorridor(green)inurbanareaisprovedto

beanimportantfactorthatenhanceenvironmentalquality:

First,therivergreenhavesignificantinfluenceonPGS,on

EQSandfinallyonQOL.Second,walking,joggingandbike

wayfunctionsasagreenspineorpedestrianspineofthecity

whichpromoteaccessibilitytoandutilizationofopenspaces.

2)Evaluation,SatisfactionandFrequencyofUse

InTable6,Themeasurementvariablesoflinearfacilities,

suchasbikeway,joggingandwalkingtrailscoredhigh(average

value)inevaluationofeachitems.Thereasonforhighevalu-

ationscoreduetogoodaccessibilityandgoodnetworkingand

connectivitytotheinnercityareaalongthemainriversof

JungrangandBooyoung(VonHaarenandReich,2006;To-

ccolinietal.,2006;Tayloretal.,1995).

Therelationshipbetweenevaluationscoreoflinearfacilities

andnumberofvisitisexpectedtoprovethatpeoplemerits

convenienceofgreencorridorforthepurposeofmovingand

leisurewalking(Gobster,1995;Lindesey,1999;Tan,2006).

Howevercorrelationcoefficientbetweenthemprovedtobe

low(RefertoTable6):joggingandwalkingtrail(γ=0.29),bike

way(γ=0.29),pedestrianroad(mall)(γ=0.23).Thiskinds

ofdiscrepancybetweenattitudeandbehavioriscommonand

welldocumentedinsocialpsychologyliteratures,howeverthis

alimitationofourmodelwhichisdesignedtorelatesa-

tisfactionwithopenspacestonumberofvisittoopenspaces.
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Use

Facility

FrequencyofUse
PGE

Mean
CorrelationEvery

day

1～2/

Week

1～2/

Month

1～2/

Year

Not

use

Neighborhood

park
13 38 26 9 14 2.9

0.19
a

(0.23)b

Urbanpark 3 20 29 19 28 2.9
0.21

(0.23)

Children's

park
3 13 19 19 46 2.6

0.23

(N.A.)

Rivergreen 16 35 24 10 15 2.9
0.21

(0.23)

Bikeway 16 35 24 10 14 3.2
0.26

(0.29)

Pedestrian

road
16 35 24 10 15 3.0

0.19

(0.24)

Jogging/

waking

facilities

16 35 24 10 14 3.3
0.30

(0.29)

Woodland 6 29 32 20 14 3.2
0.20

(0.20)

Physical

acivity

facilities

7 20 26 16 30 2.9
0.18

(N.A.)

Cultural

facilities
2 10 29 37 22 3.0

0.24

(N.A.)

Recreation

facilities
3 15 21 25 36 2.8

0.21

(N.A.)
a
:CorrelationbetweenfrequencyofuseandPGE.
b:CorrelationbetweenfrequencyofuseandPGE forusergroupof

preferredfacilities.

Table6.Thenumbervisitbyfacilitybyfrequencyofuse(Unit:%)

AsshowninFigure6,thefrequencyofuseforrivercorri-

dordiffersignificantlybetweenagegroups:68%ofteenager,

48%of30～39yearsagegroupand56%of50yearsormore

agegroupusetheriverwayeverydayoratleastonce-twice

perweek.Thispercentagesofusearequitehighcomparing

otherfacilities,suchasparksandwoodland.

3)FrequencyofUsebyDistance

Manystudiesconfirmedthatdistanceisthemostim-

portantfactoreffectingutilizationofopenspace,themorethe

distancethemorefrequentlyvisittheparkonoutdoorrecrea-

tionfacilities.Tomeasuretheaccessibilitybydistancethe

surveysamplesdividedintotwogroupsbyaccessibilitydis-

tancefrom home.Thesampleswholivewithin500m from

neighborhoodparks,riversideaccesspoint,mountainsideacce-

sspointareselectedasagoodaccessibilitygroup,andwho

liveoutside500mzoneaspooraccessibilitygroup.

Figure6.Thenumberofvisitbyageforrivercorridor(%)
Legend: Everydayor1-2/week 1～2/month

1～2/year nonuse

GreenFacilities Inside500m Outside500m
T-test

t-value df Sig.

Rivercorridor
3.56(1.14)

n=224

3.01(1.34)

n=271
4.85 492 0.00

Neighborhood
3.31(1.16)

n=192

3.29(1.26)

n=306
0.18 496 0.86

Mountain&

woodland

3.00(1.14)

n=275

2.75(1.13)

n=219
2.44 492 0.02

Table7.Thedifferenceinnumbersofvisitamongriver,parkand

mountaingreen(meanscoreoftotalsample)

Table7showsthedifferencesinnumberofvisitbetween

usergroups.Thefiguresinthetablearemeanscoremeasur-

edbyLikertscale:① everyday=5,② 1~2/week=4,③

1~2/month=3,④ 1~2/year=4,⑤ notuse=1.Asaresult,

riversideusergroupwholivewithin500mvisittheriverside

1～2timeperweekormonth,andwholiveoutside500mvis-

ittheriver1～2timesamonth.Themountainsideusergroup

showedconsiderabledifference(p<0.05).Theparkusergroup

showednodifferencebetweendistancegroups(p=0.86).

Table8showsthedifferenceinnumberofvisitbyusergroup

whoseemstoprefermostforonespecificspace.Thefigures

inthetablearemeanscoremeasuredbyLikertscale:①ev-

eryday=5,② 1~2/week=4,③ 1~2/month=3,④ 1~2/

year=4,⑤notuse=1.Theresultofthisanalysisismoresol-

idtomeasureaccessibilitytopark,riverandmountaingreen.

Asaresult,Theriverpreferusergroup(p<0.00),andneigh-

borhoodparkpreferredusergroup(p=0.02)wholivewithin

500maremuchmoresatisfiedthanaveragepersons.

Themountainpreferredusergroupwholiveoutside500m

(78%oftotalgroup)visitthemountain1～2timesamonth,

andwholiveinside500mshowedsamenumberofvisitto
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UserGroup Inside500m
Outside

500m

T-test

t-value df Sig.

Rivercorridor

user

3.93(0.92)

n=83

3.16(1.27)

n=237
5.92 196 0.00

Neighborhood

parkuser

3.74(0.71)

n=34

3.39(1.15)

n=284
2.49 56 0.02

Mountain&

woodlanduser

3.19(1.09)

n=69

2.99(1.03)

n=245
1.41 312 0.16

Table8.Thedifferenceinnumbersofvisitamongriver,parkand

mountainpreferredusergroups(meanscoreofgroups

whoprefermostforonespecificspace)

moutainsidewoodland.Only25% ofinside500mgroupvisit

themountainfrequentlyimplingsomeconstraints.Thismeans

thattheaccessibilityconditionstomountainarepoorandthe

accesspointsarelimited.

Thisistruethatlocationofparksaroundhomevicinity

zoneincreasesthefrequencyofuseingeneral,andthis

meansthatdistanceisamosteffectingfactorontheuti-

lizationofparkandopenspace(Björketal.,2008;Giles-

Cortibetal.,2005;NielsenandHansen,2007;Colesand

Bussey,2000).

Catchmentdistanceof500mfromhomewasusedinthis

studytomeettherequirementguidedbyplanningregulation

fromtheUrbanParkAct.Differentresearchersanddifferent

nationsproposedtheirowncriteriaorobjectives:Kwonand

Kim(1993)indicated400mforgoodusezoneinKorea,Coles

andBussey(2000)andHarrisonetal.(1995)indicated300m,

Schipperijnetal.(2010a)indicated600m asamaximum

distance.

Figure7howsthefrequencyofusebydistanceforriver

andparkuser.50%ofriveruservisittherivercorridoralmost

everydayoratleast1～2timesperweek.60% ofriveruser

wholivewithin500mand40%ofriveruserwholiveoutside

500mvisittheparkmorethan1～2timesaweek.Onthe

contrally40% ofmountainuserand30% ofparkuservisit

theparksalmosteverydayoratleast1～2timesaweek.The

mountainsidesaresopoorinaccessibilitycomparedtoriver-

sidesthatthefrequenciesofusearelow.

Ⅴ.Conclusions

ThisresearchaimedatmeasuringPGSusingsubjectivein

dicatorsof̀surface,lineandspot'greenevaluatedbycitizens.

Alsofrequencyofvisitstoparkandgreenmeasuredusing

objectiveindicators(numberofvisits)tofindtherelationship

Figure7.Frequencyofusebydistanceofrivercorridorandmoun-

tainwoodland
Legend: Everydayor1～2/week 1～2/month

1～2/year nonuse

withPGS.AconceptualmodelofPGSwasdevelopedtore-

latePGEtoPGSandfinallytoUtilizationofopenspaces.A

structuralequationmodelingtechniqueswasusedtotestthe

hypothesizedrelationshipamongfactors.

Asaresult,first,PGSwasexplainedbythreefactorsof

ùrbanpark'(γ=0.54),̀linearfacilities'(γ=0.25),ands̀ur-

facegreen'(γ=0.15)respectively.Thesethreelatentcon-

structwasfoundveryusefulclassificationsystem foropen

spacesofcities.Thismeansthatpeopleperceiveattributesof

openspaceasasystemwithelementsof̀point,line,andsur-

face',andcitizens'visualandimaginarycognitionofthecity

greensenablethemtoliveinacitymoreeasily.

Second,Theeffectofùrbanpark',̀linearfacilities'and

s̀urfacegreen'onPGSweresignificant.Thismeansthatthe

rolesp̀ark'and l̀inearfacilities'aresoimportantthatitis

beneficialtothehealthandwellbeingofcitizens.PGS(γ

=0.34)wasfoundasamediatingvariabletoutilizationof

openspaces.AndalsoPGSwascloselyrelatedtocitizens

QualityofLife,suchconceptas,̀livability'and àesthetic

quality'.ThismeansthatthegreatercitizensPGSthemore

peoplethinkthecitylivableandthemorepeoplefeelha-

ppiness.ThePGSwasanimportantQOLindicatortogetherwith

thesubjectiveindicatorof̀livability'.

Third,joggingandwalkingtrailsandbikewaysalongthe

rivercorridorwasthemostimportantgreenfacilitiescontrib-

utetothePGSandQOL.Thenearthedistance(within

500m)themorenumberofvisittorivercorridor.Theriver

corridorasasymbolicgreenspineofthecitypromoteacces-

sibilitytonatureandotherparks.Oneimportantenviron-
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mentalcharacterofthecityisthatithastwobeautifulrivers

runningthroughthecityandrecoveringoftheseriversas

greenandhealthcorridorprovedtobeverysuccessfuland

wellutilizedbycitizens.
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