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MostregionalcityinJapanisexperiencingdeclineinitscommercialcentenMoreandmore

large-scaleshoppingmallsshiftingtoout-ofLcitylocationiscommonlycitedasthereasonfOrthe

declineofcitycenters・LocalgovernmentseffOrtstopromotetheregenerationofcentralcomnerce

havefbcusedonregulatingthelocationoflarge-scaleshoppingmallthroughissuingasenes

planningpoliciesandregI11ations､Thereisanemergingneedofadecision-makingsupportingtoolto

exhibittheeffectsofdifferentplannmgpolicyscenanosontheregenerationofcentralcity

commerce・consideringurbandevelopmentisacomplexprocessthatinvolvesmanystakeholders，

conditionsandfactors,ＭＡＳ,whichhasbeenshownpowerfUlinbetterunderstandingtheprocesses

ofurbandevelopmentand理owth,issupposedtobeapromismgtoolfOrpolicyanalysis・ThisPhD

researchiscommittedtofbrmulatingaMASmodelasanurbanplanningtooltosupportimpact

analysisofthecentralarearegenerationpoliciesonlarge-sCaleshoppingcenter（B-shop）

development・

Differentfrommost‘game-playing,ＭＡＳｍｏｄｅｌｓｗｈｉｃｈａｒｅｂａｓｅｄｏｎｐｕｒｅａｇents，behavior

disregardmgurbanplanninginstitution,theShopsimmodelintroducesthereallandusezoningand

planningregulationsasconstraintsfOragent'ｓbehavior,ｗｈｉｃｈｍａｋｅｉｔａｂｌｅｔｏｍｅａｓｕｒｅｔhelikely

impactoflandusepolicyatthelocalleveLThevirtualurbanspaceisconstructedaccordingtoreal

localcitiesfacingdeclineinJapan・Eachceuconstitutingthespacehastheattributesindicatingthe

characteristicofurbanplanningconditions(theurbanplannmgarea,thelandusezoningtypesand

－８９－



suitabUity).FburkmdsofcityindiViduals(PlanneLdevelopeBshopandhousehol｡)aredesignedas

agentsthatareaffectedbyurbanplannmgpoliciesandmteractwitheachothertogeneratemarket

spatialpattem・ThecomponentsofShopsimaren1ustratedmFigurelandthevirtualurbanspacefOr

shnulationsareshowedinFigure2・ParametersensitivityanalysisandempiricalcalibrationofModel

suggestedthatShopsimcanworkweUtoexhibithowmarketspatialpattememergentfromagents，

interactionaffectedbyurbanplannmgpolicies,andtherefOrecanbeemployedasapromisingtool

fOrsupportmgpolicyi、pactassessment．
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(1)Sub-areasandShops （２）Landusezoning

Landusezoningtype：

I-lsIIow-riseexclusiveresidcntialdistrict ７－－－Ouasi-residentialdislrict

2--ZmlIow-riseexclusiveresidentiaIdistrict ８－－NeighborhoodcommerciaIdist｢ict

3--1slmid-high-｢isecxclusiveresidentiaIdistrict9--Commcrcialdistrict

4--Zndmid-high-riseexclusivcresidenIialdistrictlO----Ouasi-industriaIdistrict

5----15Iresidentialdistrict ll---IndustriaIdisIrict

6----Znd｢esidentialdisl『ict l2--Exclusivcindustrialdistrid

(3)Householddensity

HouseholddenSily：

圏HousehoId-num＞＝４

国Household-num＞＝２

口Household-num＝１
□Houschold-num＝０

(4)HousehoIdlncome

mComele泥I：

鬮Ｒｉｃｈ

圏Middle

園PooT

RiCIu:Ｍｉｄｄｌｅ:Ｐｏｏｒ

＝0.2:０．６:0.2

Figure2・Thevirtualurbanspace(urbanplanningconditions)generatedbyShopsim、
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ShopsimprovideskeyfUnctionalitieslikeinteractivepolicyscenariodevelopmentandthe

abilitytovisualizeandquantifysimulationoutcomesspatiaUy6Acombinedpublictransportation

scenario(CPTS)arcdcsignedandsimulatedinShopsim､ThescenarioofCrPSapproximatcsthe

situationinwhichbus-firstisacommonpracticeamonghouseholds，andavailability-improving

policyandparking-controlpolicyareimplemented・Thesimulationresultsindicatedthatthepositive

impactsofpublictransportationpolicyonregeneratｉｏｎｏｆａｌｏｃａｌｃｉｔｙｃｅｎｔｅｒｃｏｕｌｄｂｅａｃhievedby

carefUllyplannedmtegratedmeasures・ＴｈｅｉｍｐａｃｔｏｆｔｈｅｎｅｗＢ－ｓｈｏｐｏｎｔｈｅcommercial

envlronmentofthecitycenterarevisualizcdinthreepolicyscenarios:CenterActivation(CA)，

RanwayStationDevelopment(RSD),andNeighbouringComnercePromotiｏｎ(NCP).ＣＯmparing

ResultsfromthesescenariosindatedthatthattheCAscenario，whichencourageslarge-scale

shopｓｔｏｌｏｃａｔｅｉｎｔｈｅｃｅｎｔｅｒｃｏｍｍｅｒｃｉａｌareawithoutupperlimitationfbrfloorspace，

mightbeaneffectivemeasuretoimprovetheactivityofcentercommerceifthereisareasonable

limitatio、onB-shop'sfloorspace・ThescenariosareillustratedinFigure3andtheirdetail

descriptionsaregiveninthedissertation．

CAsceimio IISmscen2rio
●

Ｎ℃Pscen2m
■

CPTSscenano
■

Figure3・I11ustrationofscenariossimulatedmShopsim・

Asmentionedabove，theShopsimmodelisconstructedinthecontextofJapanandthe

simulationresultsfOravirtualcityareencouragmg・Butitdoesnotnecessarilymeanthatthe

Shopsimmodelisrcadytobeappliedmrealitybecausepracticallythevirtualurbanenvironmentof

theShopsimisprettyideaLFbrfUtureresearch，Shopsimcanbeexpectedtoyieldprogressina

numberofareas:(i)inthedesignofarealisticvirtualurbanenvironment(fOrexample,prOjecting

thescaleandconfigurationofreallandusezonalstmctureintovirtualcity)suitablefOrsupporting

urbanplannmgdecision-makingand(ii)inthemethodsandtechniquestoderiveempiricalbehavior

rulesfOragentswhentheyexperiencehypotheticalchangesthathappenintheirurbanenvlronments

(fOrexamplethecompetmgstrategiesofexistingshopswhenanewoneisopened).(iii)intheways

toidentifytherulesthatunderliespatialpatternsgeneratedfrominteractionofagents・Tbachieve

theseprogresses,lalgevolumeofdataneedstobeextractedfromrealityandprocessediｎｔｈｅＭＡＳ

ｍｏｄｅｌ，whichunfOrtunatelytoourknowledgecannotbedoneundercurrentpopulａｒＭＡS

developingenvironments・Tbsolvethisproblem,wesuggestedthatconnectingMASandGIScould

beapossiblepromisingwayJtiswellknownthatdatafOrplanningaregenerallyavailableinGIS

fOnnthatmightbereadilyintegratedintothedatabasefOrmodeldevelopment・Furthermorethe

calculationandvisualizationofsummaryindiceswithinGIScanhelpidentifyspatialpattemsand

processesofinterest．
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