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１．Introduction 

Inthenewmillennium,urbanpolicyhasthemissionofaccomplishingthemigration 

toacyclic-typesocietyfromtheconventionalsocio-economicalsystem，whichdrovethe 

so-calledgreateconomicgrowthofthe20thcentury,basedontheunderlyingconceptsof 

mass-production,mass-consumption,andmass-disposaLInbriefurbanpolicymusten‐ 

su1℃thattheconceptof“sustainablecities，，canbetranslatedintoreality・Itgoesbacktothe

l992UnitedNationsConferenceonEnvironmentandDevelopment(UNCED-commonly 

calledtheEarthＳｕｍｍｉｔ),wheICtheconceptofsustainablecitieswasfOrmulated・Thecon‐

ceptionisoneoffiPuitsofthesummit,andmorespecilically,oneofseveralpolicymethods 

stipulatedinthe“PlanofHumanActivitiesfOrSustainableDevelopment，，asinstruments 
fOrimplementingsustainabledevelopment,ｗｈｉｃｈｗastheconsensusofthemembers・In

otherwords，ｉｔｍａｙｂｅｓａｉｄｔｈａｔｔｈｅｃｏｎｃｅｐｔｉｏｎｏｆsustainablecitiesisaninstrumentfOr 

buildingcitiesinwhichurbanplanningisbasedonharmonizationwiththeenvironment， 

andinwhichbothenvironmentalconservationandeconomicgrowthalcassured1・
Ｆｒｏｍtheperspectiveofenvironmentalconservation,theindustrialactivitiesandlifestyles 

ofcitiesmustbeconvertedintothoseallowedinthecontextoftheconceptofsustainable 

cities・Againstthisbackground,the正havebeenincreasingattemptssuchastoreducethe
useofautomobilesanｄｉｍｐｒｏｖｅｔransportationefliciencytoreduceenvironmentalload， 
especiallyinthecountriesinEuroｐｅａｎｄＵ・STbpromotetheeliminationoftheuseofau-

tomobiles,altemativemeansoftransportationmustbeestablished,andrelatedknowledge-
basedcountermeasuresmustbetakenTbattamthisgoal，publictransportfacilitiesare 

beingconsolidatedfOrusers，convenience,andmeasuresfbrtransportationdemandman-
agementarebeingtakentoreducetheloadontheenvironment・

InJapancitiessuchasYbkohama,Kitakyushu,Osaka,ａｎｄＨａｍａｍａｔｓｕａｒｅｓｏｍｅｏｆ 

ｔｈｅｍｕｎｉｃｉpalgovemmemsthataretakingonthechallengeofbuildingcitieswiththeaim 
ofreducingthetransportationload2・

Theenvironmentalproblemssurroundingurbanareas,andinparticular,thechallenge 
ofurbantransportation,includingtheneedtogobeyondtheboundariesofasocietythatis 

傘ＩＣ舵rmyacknowledgementsto：ProfJulDnyaMatsunami（HoseiUniv.),whogHwemeusefUladviccsinp“paringthe
report:MnKyouheiMaruyama(TheJapanSingaporeAssociation),whoprovidedmewithvariousinfDrmntion,suggestions 
fbrinvestiga【ionmethod,andmaterials：MrkKazuoSugino(ThcJapancseAssociation,Singapoに),whogavemevaluable
infbTmationonMRTandLRTandsuggestionslbrinvestigalionmelhods:andM皿LeongYimSing,DilEctorSingaporeLRT
L[｡.,ｗｈｏｗａｓｋｉｍｄｅｎｏｕｇｈｔｏｇｒａｍｍｅａｎｉｎlewicw､NotelhatanycITorsormislakescontainedinthisr℃ponaIllhcauthors 
にsponsibilityT11ethesisisbasedo、“EnvironmentalChangeofSouthEastAsia:，publishedbyHoseiUnive庵iIyonMayIOo
200Z． 
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excessivelydependentonautomobiles,havebeenextendedtothegloballeveLbeyondthe 
frameworksofcities・Inordertoimplementsustainablecities,activitiesfOrexpandingthe
publictransportfacilitiesmustbecarriedouL 

Fbrthisreason,inthislCportlwillpresentanoverviewofthepolicyfOrtransportation 
demandmanagement,whichtheSingapore(consideredtobealeadinglaboratory,where 
transportationdemandmanagementisbeingstudied,throughouttheworld[Aoki,2000]） 
authorityismakinggreateffOrtstoachieve,andintroducetheurbantransportationsystem 
inSingapore,fbcusingonLightRapidTransit(he1℃afteEsimplyreferTedtoasLRT),a 
publictransportfacilityopenedtotrafficinNovemberl999、

First,ｉｎＳｅｃｔｉｏｎ２，Iwillgiveanoverviewofthecurrentstatusoftransportationin 
Singapore・InSection31wiUverifytherelationshipbetweenthepolicyfbrtransportation
demandmanagementandtheactualpublictransportfacilitiesintheCity9andwillintroduce 
MRnamampublictransportfacilityintheCity・Second,Iwilldescribethediffelmces
betweenLRmthelatestpublictransportfacilityopenedtotrafficinNovemberl999and 
so-calledLRT(LightRailTTansit)facilitiesinothercities,inordertointroduceLRTin 

Singapore､Finally,fromtheaspectofurbanenvironmentplanningpolicy,IwiUlookatthe 
fUmleprospectsoftransportationdemandmanagement． 

2．CurrentStatusofnansportationinSingapore 

Singapore,whichissituatedontheSoutherntipoftheMalayPeninsula,hasaland 
a妃aof648.1ｋｍ2(asofl998).ManysmallislandssurToundtheMainlslandofSingapore・

OftheentirelandareaofSingapore,residential/commercialandindustrialaIBasoccu‐ 

pied49９％,agriculturalarea1.6％,for巳starea4､4％,ａｎｄｍａｒｓｈａｒｅａ２､4％,respectively,in
l998 

ThepopulationinSingaporewas3,163,500ｉｎ1998,andaccordingtoT7i22000Pbpル
ルオノo〃α"sLls,hadrisento4,017,733inthatyean

SincegainingindependencefiPomMalaysiainl965，Singapore,whichflourishedas 
atransshipmentstationfOrintemationaltradeincolonialtimes,haspromotedapolicyof 
givingfHvorablet1℃atmenttofbreigndirectinvestments､AsanessentialfactorfOreconomic 

development,ｌａｌｇｅｅｆｆｂｒｔｓｈａｖｅｂｅｅｎｍａｄｅｔｏｉｍｐｍvethestandardoflivingbymeansof 
thesupplyofpublichousing3,theenlargementoftheeducationsystem,andsoon 

ThemaincharacteristicofSingapo妃isthatitisacity-state・Anotherfeatureisthat
policieshavebeenplannedunderthecontrolofagovernmentwithstrongpowers・These
policiesincludetheurbantransportationpolicy,whichoffbrsaproactivechallengetothe 
infrastructureandenvironmentestablishmentonaschedulebasis4． 

3．UrbanTTansportationPoIicyandTransportationDemandManagementin 
Singapore 

３．１０ptimizationofUrbanTi･ansportatiomandTYansportationDemandManage‐ 
ｍｅｎｔ 

ＩｎｐｌａｃｅｏｆｔｈｅｍｅｔｈｏｄｗｈｅｒｅａｎｅlicitedtransportationdemandisaddreSsedbyes-
tablishingpublicfacilitiessuchasroads,amethodinwhicbtransportationiscontrolleddi-
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1℃ctlybyoptimizingtransportationdemanditselfthroughcontroloftheusageoftheland, 
humanactivities,trafficbehaviors,andcarownership,fbrexample,ｈａｓｂｅｅｎｉｎｃ1℃asingly 

promoted・Thisconceptisrefer1℃。toasTransportationDemandManagement(TDM)5.In
addition,recently,ＴＤＭhasbeenintroducedfiomanaspectofimprovedurbanenvironment 

tooptimizeurbantransportation・

ＴｈｅｕｎｄｅｒｌｙｉｎｇｉｄｅａｏｆＴＤＭｈａｓｂｅｅｎａctivelydriven，ｆＯｒｅｘａｍｐｌｅｉｎｔｈｅＵ・Sby

meansoftheplcparationofmainroads，sincethel950s・Ｉｎｔｈｅｌ９７０ｓ，thefOcusofthe

policiesshiftedtotheeffectiveuseofexistingftlcilities，ｏｎｔｈｅａｓｓｕｍｐｔｉｏｎｔｈａｔｔｈｉｓｗａｓ 

ａｕｓｅfUlmethod，whichcouldachievethegoalinashorterpｅｒｉｏｄａｔａｌｏｗｅｒｃｏｓｔｃｏｍ－ 

ｐａｒｅｄｗｉｔｈapolicyoflarge-scaleinvestment，consideringtheenergyandenvironmental 

problems・ThisresultedinthepromotionofTiPansportationSystemManagement(TSM)，

includingsignalcontrols,thearrangementofbuslanes,andhighoccupancyvehicle(HOV） 
lanes6、Subsequently,whileenergyandenvironmentconservationpolicieswerebolstered，
newtransportationandairpollutionproblemsattractedpublicattentioninthel980s,due 

tothefUrtherextensionofurbanaleastoruralareas・Theseproblemscouldnotaddressby
conventionalTSMThistriggeredthｅｐｒｏｍｏｔｉｏｎｏｆＴＤＭ,whichfbcusedoncontrolover 

transportationdemand7・

Recently,fromtheperspectiveofenvironmemconservation,flowsofautomobilesinto 

urbanareashavebeensuppressed,ａｎdtransitmalls8andstreetcarshavebeenactivelypro‐ 
moted 

ThemethodsandpoliciesofTDMarespecificallydescribedbelow9． 

(1)GuidingSystemfOTtheReasonabIeUSeofAutomobiIes 

Theguidingsystemdec1℃asescartraHic-whicbingeneralisthemajorfactorcausing 
trafficjamsandenvironmentalpollution-bymeansofdirectnowrestrictionsandguidance 
ofautomobiles，ａｎｄｃｏｎｔｒｏｌｓｏｎｔｈｅａｍｏｕｎｔｏｆａｕｔｏｍｏbilesHowingintourbanareasby 
applyingparkingrules・

ConcretepoliciesfOrimplementingtheguidingsysteminclude:(1)roadpricing,under 
whichfeesareleviedfOrtheuseofroads1o(2)one-waytraflicregulationwithinurbana1℃as， 
whichaimsatIcducingcarinHowsintotheareasand：(3)inHowrcstrictions,whichlimit 

carinHowsintothedesignatedareasusingpermits． 

(2)GuidingSystemfbrtheReasonableUseofPubIicTransport 

Thissystemimprovespoliciescoveringboththeknowledge-basedandphysicalas-
pectsandtransportmeansotherthanautomobiles,andinparticularpublictransportfacili-
ties,facilitatestheshiftfiPomanautomobile-dependentconcepttoadiffe1℃ntconcept,and 
areductionincartraflic，andminimizestheloadontheenviro､ment・Tbimplementthis
system,thefOllowingpracticalpoIicieshavebeencarriedout:（１）Ｐａｒｋ＆Ride'1,inwhich 
parkingareasarebuiltwithinoraroundrailwaystationsinthevicinityofurbanareas,from 

whichuserscanhaveconvenientaccesstourbancentersbymeansofpublictransportfacili-
ties;(2)busoperationconditionimprovements,wherebyhigherlevelofservicesthanthose 

bybusesareprovided;(3)faTesystemimprovements,inwhichtherailwayandbusfa１℃ 
systemsareimprovedtoincreaseinter-availability;ａｎｄ(4)theintroductionofnewtrans-

portationsystems，withtheLRTrailwaysystempositionedbetweenstreetcarsandurban 
rapidtransitrailwaysorAGT(AutomatedGuidewayTransit)'3． 
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(3)ImprovingtheEfficiencyofTmnsportationDemand 

Underthissystem,inordertoimprovethemobilityofautomobiles，theauthorityex-
ercisesingenuityinusingcarsandlevelingtime-orgeography-dependentconcentrations 
ofcarinHowstominimizetrafficjamsandtheloadontheenvironment､Tbimplementthis 
system,thefbllowingpracticalpolicieshavebeenworkedout:(1)multiplepickup,inwhich 
automobilecomnuterswhodrivesalonewitbnoaccompanyingpassengersareminimized 
toincreaseefficiencyintheusageofautomobilesand:２)stleamliningphysicaldistribution， 
inordertoreducethevolumeofmotortrucks・

Inthelightofthesedescriptions，ＴＤＭｉｎＳingaporewasdrivenbycombiningtwo 
methods,onebeingguidancetowardthereasonableuseofautomobiles,andtheotherguid-
ancetowardsuitablemeans． 

3.2TransportationDemandManagementinSingapO1℃ 

Singapore,surbantransportationpolicywasinitiallyplannedaspartoftheinfiastruc‐ 
turearrangementessentialfOrfacilitatinginvestmentsbyfOreigncompaniesratherasa 
waytosolveenvironmentalproblems14、Inotherwords，improveｍｅntsintheefficiency
andconvenienceoftransportationwereassumedtobeimportantfOrallowingSingapore，s 
globalcompetitivenesstoincrease 

ThisassumptionhashadalargeeffectonurbanplanninginSingapoleltslandhas 
beendividedintoseveralregions,Eachregionhasacenter,andpublichousing15underthe 
managementoftheHousingDevelopmentBureau(ＨＤＢ),where８９％ofSingaporepeople 
live,isinterspersedaroundtheregionalcenters、

TheSingaporeauthorityaims,inaccordancewithurbanplanning,attheimplementa‐ 
tionofaneflicienttransportationsystemwithnotraflicjamsbypreventingtheexcessive 
concentrationofcarmHowsintothecentralcomme1℃ialarea16simatedintheheartofSin‐ 

gapore 

Basedonthepolicytalgetdescribedabove,theauthorityhasinitiatedthedevelopment 
ofTDMTheactualpoliciesａ1℃describedbelowindetail． 

3.2.1RoadNetworkAITangementsimdCountelmeasuresfmAutomobiIeProbIems 

Serioustraflicjamproblemswouldhindertheprovisionofdesirabletransportation 
services，whichinturnwouIdhaveharmfuleffectsonthepromotionofinvestmentsby 
fOreigncompaniesForthisreason,countelmeasurestotrafficjamscausedbytheincrease 
incarownershipbecamenecessaryinordertoimprovetransportationefficiency 

Tbsmoothlyconnectthecentralcommercialareaandtheperipheralareas,highｗａｙｓ 
(aboutl50km)androadnetworks,includingmainroads(3,122kｍ)ｏｆｗｈｉｃｈ３,O38kmare 
paved,ｈａvebeenanPanged17・

Nevertheless,itwasnotuntilthebeginningofl970sthatconsiderationsofroadman-
agementweretaken(Chin[1999])． 

1,1975,theAreaLicensingSchema（ALS),wbichdefinedthecentralcommercial 

areaasarestrictedarea,wasintroducedasapracticalpolicyfbrtheuseofautomobiles・In
addition,inl998,theElectronicRoad-pricing(ERP)schema18wasintruduced,ａｎｄisstill 
ineffecL 

Conventionally,asameasuretodealwithincreasedcarowncrship,ｒegistrationtaxes 
andimporttaxesｈａｖｅｂｅｅｎｉｍｐｏｓｅｄｌｎｌ９９０,thecarassignmentsystemwasintroduced． 
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UnderiLacertainnumberofCertificatesofEntitlement(COE)areissuedonamonthly 
basistolimittheinclCasingnumberofautomobiles、ＴｈｅｐｒｉｃｅｏｆＣＯＥｓｉｓｄｅｔｅｒｍｉｎｅｄ
ｕｓｉｎgthebiddingsystemForlCference,ｔｈｅｂｉｄｐｒｉｃｅｓｏｆＣＯＥｓｉｎＪｕｌｙ２０００ｄｒoppedfOr 
twocategolies：CategoryAincludingautomobilesofl600ccorlessdisplacement，and 
CategoryB,includingautomobilesofl601ccormore19(Tnblel)． 

TXUblelCOEBidPricesinJuly2000 

bidprice($） categoIy riseandfall($） 

Ａ（l600ccovcr） 

BU600ccunder） 

Ｃ(commercialvehicles/bus） 

、(motorcyclc）

Ｅ(open） 

-849 

-5800 

＋2780 

＋１０２ 

＋４１８ 

Source:“Singapolc''1ssue４，２０００ 

Asdescribedabove,ｔｈｅＴＤＭｓｙｓｔｅｍ,whichprovidesguidancefOrthereasonableuse 
ofautomobiles,hasbeenintroduced． 

UsingonlypoliciesfOrsuppressingtheinclcaseinthenumberofautomobiles,arrang-
ingroadnetworks,andmanagingtheusageandownershiｐｏｆｃａｒｓ,suflicienteffectscould 
notbeachievedin1℃ducingthetotalnumberofautomobilesandsolvingtrafHcproblems， 
suchasjams(Figulc1)． 

Inthiscontext,ＴＤＭ,includingpublictransportfacilities,hasattractedspecialatten‐ 
tion 

－Totalnumberofcarownerships 
800IOOO 

700lOOO 

600IOOO 

5000OOO 

400,000 

300,000 

200,00０ 

１００，０００ 

『

Ｏ’一』

ﾍＰＡｓ１ｐﾍ〔sfbdP俶絨ﾍdsb鉾ﾍPIs1鍼
Sourcc:EconomicsｕｗｅｙｏｆＳｍｇａｐｏｌＣｌ９９０－ｌ９９８ 
ＥｘｔｒａｃにdIirom“TYansportatiomPolicyinSingapore

7U 

FigurelTotalNumberofChrOwnerships 
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3.2.2ArrangementofTYansportationFacilities 

AccoldingtoAnthonyTXH，chin,theSingaporeGovernmentispreparingpublictrans-

portfacilitiesinaccordancewiththefOllowingpoliciesinordertoimprovethecomfbrt， 
convenience,reliability,andease-ofuse2o． 

(1)Enlargementofsubwaynetworks(MassRapidTransiOfOrtherouteswithalaIge 

densityofusers 

(2)IntroductionofLRTfOrcompletingsubwayfacilities 

(3)IntroductionofbusesintorouteswithlowuserdensitiesfOrcompletingsubway 
andLRTfacilities 

(4)Introductionofahigherlevelofbustransportationservices 

（5)TnxisprovidingthesamelevelofcomfOrtasprivatecars 
Morespecifically,inl987MRTwasopenedtotrafficwiththeaimofexpandingnet-

workswithbusfacilities，improvingconvenience,buildingＰａｒｋ＆Ridefacilitiesaround 

railwaystations,andimprovingtaxiservices、
IncooperationwiththeMinisterfOrCommunicationsInfOImationTechnology，the 

LandTransportAuthority(Lllハ)andPublicTransportCouncil(PTC)areresponsiblefOr
managingMRmLRmtaxi,andbusfaresystemsandspecifyingsafetyandservicestandards 
inordertopromotepoIicyimplementationTheLTAalsoarrangestheinfrastructureof 
transportationfacilitiesincludingMRTandLRTrailwaynetworks・Therelationshipamong
thesepoliciescanberepresentedasshowninFigulc2． 

MinisterfOrCommunicationslmfOrmationTechnology 

AIYtlirsconcemingpubliclransportpoIicies 

SelectionandappointmcntofeIigiblemembe庵ｏｆｔｂｅＬＡＴａｎｄＰＴＣ

(PTC：PublicTransportCouncil） (PTC：PublicT (LTA：LandTransportAuthoriW） ansportAuthoriW） 

ＥＳ、blishmentof

busltlresystem 

ApprovaIofbus 
businesslicenses 

Specificationof 
busoperation 
routes 

]ｔｏｆ 

ＬＲＴ 瓢鵬;謡雛
licenses 

standUrds 

･ApprovaIofrapid-
transitrailｗａｙｓ 

･EstabIishmemof 

servicestandards 

・Ａｒｒａｎｇｅｍｅｎｌｏｆ
ｔｈｅＭＲＴｍｄＬＲＴ 

ｉｎfrastructure 

・Specificationof

safeWstandards 

EstabIishmen 

MRTandl 

faresystems 
Establishmen 

scrvicestandi 

Iｔｏｆ 

ａｒｄｓ 

(Rapidtransitsystemoperalors） (Publicbusoperators） (Taxioperalors） 

Source:OurBusiness 

Figure2RelationshipamongPoIicies 

WhileMRTconnectstheregionalcemers,LRTplaysaroleconnectingtheMRTrail-

waystationstoHDBsinterspersedaroundthestations・ThehrstLRTwasopenedtotraffic
in1999.ThefUrtherenlalgementofpublictransportfacilitiessuchasMRmLRT,andbuses 

iscurrentlybemgplanned21．ＭＲＴａｎｄＬＲＴａlcdescribedindetailinthefOllowingsections． 
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wolks 

scheme ｔ、

・Enlargementofbusne[Works

・ArrangementofPark＆Ridefacilities

,Enlargementoflv皿RＴ

・NewconstmctionofLRT

Figure3TDMClassificationinSingapore 

TDMinSingaporeissummarizedsystematicallyinFigure3． 

4．ＭＲＴｉｎＳｉｎｇａｐｏｒｅ 

FurthereffOrtsfOrenlalgingMRT,whichwasopenedtotrafficinl987inaccordance 

withthepolicy“Enlargementofsubway(MRT)networksconcemingrouteswithlalge 

densityofusers，,asdescribedintheprecedingsection，isinprogressfOrconnectionsto 
otherpublictransportfacilities． 

4.1ＭＲＴ 

ＩｎＡｕｇｕｓｔ２０００,theSingaporeMRTlineconnectingthesouthemandnorthemal巳as

wasopenedtotrafficanditstransportationservicewascommenced・

InSingapore,ｔｈｅＭＲＴｓｙｓｔｅｍｉｓｄｅｓｉｇｎｅｄａｓａｎｕｒｂａnrapid-transitrailway22,which 
mnsonundergroundrailsmthecentralcommercialarea,andelevatedrailsinthesuburb 

areas(FigulE4)． 

Theinfrastmctu1℃fOrmilsandtransportfacilitieswereconstmctedandarrangedby 
theMassRapidTransitCorporation(ＭRTC)23.TheMRTCwasthenl巳olganizedintothe
presentLmdL,whichhasbeenresponsiblefOrmanagingtheprovisionsoftheconstruction 

andoperationsofMRmInl990,aUtheinitiallyscheduledlineswe1℃openedtotrafficata 
totalconstructioncostequivalenttoざ３１８８billion24．

MRTisoperatedbySingaporeMRTLtd．（SMRT)underaLicenseandOperating 
Agreement(LＯＡ)withthelnDdLThelicensereacheditsexpirydateonMarch3１，１９９８ 

(tenyearsfUllterm）andanewlicensewaｓ厚antedonAprill，’998pelmittingfUrther
OperatiOnS25． 
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Source:Suppliedbytheauthor 

Figure4］VmRTinSingapo｢ｅ 

(1)Coverageandoperatingroutes 

Coveringabout90km,MRTservicesal巳providedontworoutes,onetheSouth-North
LineandtheothertheEast-WestLine(Figures)． 

SystemＭａｐ 
０ 

，，，ｆ幻,，

、

量＝

ソ
■ 

UI/[，､（ 

、 ｉ４１ｉ５ｉ`△ 

iii響！;、、′曇一
、

》》》騨一 #ｊｌｉｉ鐸ｉｗｉ司巴ｖ：,呪,.,，ｌ｣,,小.,｛，i'ルルピ:1,Ｊ''}1年↓i

wlIuTon8EasIIonAIMarInaBａｙｖＩａＷｏｏｄＩＢｎｄ５ 
Ｗ１２ＢｏｏｎＬａｙｌｏ［Ｚ２ＰｄＢｉ「Ｒｉ５

Ｅ１２Ｐａ５１ｒＲＩ５ｔｏＭＺＢＤｏｎＬａＶ 

' 

Source:SingaporeMRTLtd・AnnuaIRcport97D8

Figure5MRTRouleDiagram 
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(2)ScheduledOperatingTilneZOneandIntervals 

ThescheduledoperatingtimeisfTomaboutam、５:OOtoabouta.ｍ､００:5o

Assumingthatthetimezonesfromａ．ｍ．８:ＯＯｔｏ９:ＯＯｏｎｗｅｅｋｄａｙｓａｎｄａ.ｍ８:l5to 
9:OOonSatuldayarepeakzonesinthemorning,MRTvehiclesrunatanintervalof2-6 
minutes・IntheoffLpeaktimezones,itrunsatanaverageintervalof6minutes．

(3)AnnuaINumberofUsers 

lnl988＊whenMRTwasopenedtotraffic,thetotalnumberofuserswas21・Smillion

(Figure6)andhasincreasedyearafteryearreaching337millionsinl998(FigulC6).The 
averagetransportationcoveraｇｅｉｓｌ２６ｋｍ/user26． 

lmiHionpersons 

４００ 

３５０ 

３００ 

２５０ 

２００ 

１５０ 

１００ 

５０ 

０ ’ 
､掩俺′ｉ３ｂｔｂ穐俺＊ThefigureiDr[heyearlD88 

incIudestheuse届ｉｎａｐｅ｢iod
mngingfiDmNovember7･ 

I987toMarch3Ll988. 

亀穐鞄勉穐

Source:SingaporeMRTLtdAnnualReport97/g8 

Figure6ChangesinNumberofAnnualMRTUsers 

(4)SafetyStandards 

ThelJIAhasdefinedthesafetystandardsfOrpublictransportfacilitiesinorderto 
improvecomfOrt,convenience,reliabilitylandease-ofLuse． 

4.2ＭＲＴａｎｄＰａｒｋ＆RideFacilities 

TbreducecarinHowsintothecentralcommercialarea,Ｐａｒｋ＆Ｒｉｄｅ(P&R)facilities 
wereconstructedaroundl8MRTrailwaystations・

Tbimprovetheease-ofLuseofP＆Rfacilities，“Park＆RideSet，，ticketscombining 
P＆Rfacilityticketsand“seasonparkingtickets，，areavailableatIvⅡRTstationsandother 
places,fOr72Singaporedollars(asof2000)． 

Ａｓａｎａｃｍａｌｅｘａｍｐｌｅ,anoverviewoftheP＆RfacilityatPasirRisStation,aterminal 
oftheMRTEast-Westline,ｉｓｓｈｏｗｎｉｎＦｉｇｍｅ７・PasirRisStationisanEastemterminal
oftheMRTEast-Westline・ＴｈｅｐａｒｋｉｎｇａｌｃａｓｅｔｕｐｉｎｔｈｅＰａｓｉｒＲｉｓＴｂｗｎＰａｒｋ，which
issimatedtotheeastofthestation，ｉｓｕｓｅｄａｓｔｈｅＰ＆Ｒfacility・Thebusintemhangewas
anPangedinthevicinityofPasirRisStation,ｆＯｒｍｉｎｇａｎｅｔｗｏｒｋｗｉｔｈｔｈｅＭＲＴｓｔａｔｉonfbr 
greaterconvenience． 
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5．Singapore，ｓＬＲＴａｎｄＣｏｍｍｏｎＬＲＴ(LightRailTb･ansit） 

5.1ＣｏｍｍｏｎＬＲＴ(LightRaiITransit） 

Recently,mEuropeancountriesandtheUS.,road-carssimilartothosefOundinJapan 
havebeenimprovedandrebornasso-calledLRT(LightRailTransit),anewtypeofurban 
transportationfacility・

ItisdifficulttodefineLRT27，butaccordingtotheSocietyfOrtheStudyofUrban 
Transportation［l997LitisafOrmofrailsystempositionedbetweenroad-carsandurban 

rapidtransitrailways,andusuallymnsonspecialrailsalongstreets・Theoperatinｇｓｐｅｅｄ
ｍａｙｒｅａｃｈ２５ｋｍ/ｈｏｒｍｏ1℃・Thistypeofurbantransportationfacilityisgenerica]lycalled
LRT28(Figuに８).Thus,LRTingeneralisdiffelcntfromSingapore，sLRTintermsofboth
vehiclefeaturesandmodeofoperation． 

Sourcc:ＬＲＴＷＯＲＫＳＨＯＰ４９７ 

Ｆｉｇｕｒｅ８Ｓｃｈｅｍａｔｉｃｏ「ＬＲＴ
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5.2Simgapore，ＳＬＲＴ 

(1)Overview 

lnSingapore,thefirstLRT(LightRapidTYansit)linewasintroducedinl999inthe 
BukitPanjangregion,startingatChaoChuKangStationontheMRrSouth-Northline,in 

ordertocompletethesubwaynetwork29.TheconstructionofLRTwascommencedinl996 
andcompleteｄｉｎｌ９９８ 

１，Singapore,unlikethegeneraltypeofLRTvehiclesrunningonspecialrailsalong 
thestreets,asdescribedintheprevioussectio､,LRTinvolvesanewtypeofvehicleswith 

rubberwheels,calledAutomatedGuidewayTmnsit(AGT).Itisanunattendedtransporta-

tionsystemrunningalongspecialguideways．’、Japan,thistypeoftransportationsystem

isreferredtoasanewtransportationsystem3q 
TheunderlyingconceptofintroductionofLRTasanewpubhctransportfacilityfOr 

completingMRTincludesthefOllowingconsidemtions：（１）environmentallyfjPiendly,(2) 

noemissionofexhaustgas,and(3)noiseminimization3L 
Theestablishmentofinfrastructure，definitionofservicestandards，andotherman-

agmentaffairsalepｌａｎｎｅｄａｎｄｃａｒｒｉｅｄｏｕｔｂｙｔｈｅＬｍｄｋａｌongwithMRTThecompany 

operatingtheLRTfacility,SingaporeLRTPte、Ltd．（SLRT)isafUlly-ownedafliliateof

SingapolcMRTLtd.(SMRT),whichoperatesMRT(Figure9)． 

SＭＲＴ(parentcompany） 

(100％shalEholdingratio）｜(100％sharehoIdingratio）（1100％sharehoIdlngratio） 

SMRT 

Investments 

SMRTEngineeIPing SMRTIntemational SＭＲＴ 

lmemaIionaI 

mweslmenls Ｓ 

(33.3冊ｓｈ…holdingraIio）

ＳＬＲＴ BquSesandothers TransitLink 

・Busservices・Operateschainshops
OthersewiceS ｄｅａｌｉｎｇｉｎｆｎｒｅｃａｒｄｓ 

ｃｏｍｍｏｎｌｙａpplicabIe 

toaIlpublic 

transportImilities 

Source:OurBusiness 

Figure90rganizationsｏｆＳＭＲＴａｎｄＳＬＲＴ 

ＯｐｅｒａｌｅｓＳＬＲＴ【klciIitics

(2)RailwaysandVehicles 

AtpTesent,LRTvehiclesoperateoveratotalof７８ｋｍ,ａｎｄstopatl4stationsonthlce 
routes：ServiceAreaA(outwaldturning),ServiceAreaB（inwardtuming),andService 
AreaC(alooplineconnectingtomenMileJunctionStation)(FigulelO)． 

EachLRTvehicle,withJapanese-maderubberwheels,hasatotallengthofl28mand 
aweighｔｏｆｌ５,OOOkgTheaveragerunningspeedofLＲＴｖｅｈｉｃｌｅｓｉｓ２５ｋｍ/h,withthe 

highestspeedreachmg55km/h・Atpresent,l9vehiclesarebeingoperated．
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SoLlrce:BukitPanjangLRTGuide 

FigurelOOpcratingRouIes 

Asshowninthefigure,thevehiclesrunalongguidewaysemployingacenterguiding 
system,inwhichapairofguidingwheelsaremountedonbothsidesofasingleraillying 
atthecenteroftherailarea32,infUllyunattendedmode(Figurell)． 

Source:SuppIiedbyIheauthor 

FigmellSingapore，ｓＬＲＴ 

ＳｉｎｃｅｔｈｅｒａｉｌｓｗｅｒｅｌａｉｄｄｏｗｎａｓａｎｅlevatedlinesurroundingHDBhousingcom-
plexes,thewmdowsofthevehiclescanbemisted("mistingwindow"33)inthevicinityof 
housingtopreventcommutersfromseeinginsidetheroomsofapartments・

AlltheLRTstationsaresituatedwitｈｉｎ４００ｍｏｆＨＤＢｃｏｍｐｌｅｘｅｓ,allowingusersto 
gettothemonfOot・EachofvehicleshassmallLCDswhichprovideLRTtraflicinfOnnation

andotherintelCstinginfblmation・Ｅａｃｈｖｅｈｉｃｌｅｈａｓ２２ｓｅａｔｓａｎｄｉｓａｂｌｅｔｏｃａｌＴｙｕｐｔｏｌＯ５
ｃｏｍｍｕｔｅｒｓ・

TheaccumulatednumberofLRTuserssinceitopenedtotrafficinl999exceededlO 
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millioninAugust200034． 

(3)OperatingSystemandSafetyManagement 

TheoperatingtimeofLRTvehicｌｅｓｒｕｎｓｆｒｏｍａｂｏｕｔａｍ、05:OOtoaboutam、01:００．

Duringthepeaktimezone,theyalcoperatedatintervalsoftwominuteswhileintheoffL 

peaktimezone,atanaverageintewalofsixminutes・Ittakesaboutl8minutestorunthe

tOtallengthoftheline 

Fromtheperspectiveofensuringsafety,emelgencyfacilitiesincludingemergencytele-
phonesareinstalledinthevehiclesrunninginfUllyunattendedmode・Inadditionmonitors

aswellasemergencybuttonsandtelephonesareinstalledinthestationyards・Vehicleop‐
eratmgandsafetymanagementandmonitoriｎｇｔａｓｋｓａ1℃controlledfromthecentralized 
OperatingControlCenteratTbnMileJunctionStation． 

6．ProspectsofTDMandtheUrbanEnvironmentinSingapore 

Inordertosuppresstrafficjamswhilemaintainingurbanfunctions,theSingaporeGov-
emmentplanstoimplementapolicyofreasonableuseofautomobiles，whileproactively 
mtroducingaTDMpolicy,whichisexpectedtoleadtoadequatemethodsfOrenlargingand 
arrangingpublictransportfacilitｉｅｓｓｕｃｈａｓＭＲＴａｎｄＬＲＴＸ 

ＦＯｒｅｘａｍｐｌｅ,MRTcurrentlyoperatesonatotalof９０ｋｍ・Itisscheduledtoconstruct

anadditionalChangiAirportlineof6kmin２００１andanadditionalaleaandextension 

oftheNorth-Eastlineof20kmin200235．ForLRmnewlinesinplanningincludethe 
lO-kmenkanglinein2002andthel3-kmPunggolLRT36・

InadditiontheMCITaimstofUrtherenlalgetheMRTandLRTnetworkstocoverato-

talof540operatingkilometersasalong-termobjectivasincetheconstructionofhighways 
haslimitationssuchasinacquiringsites(FiguICl2)37． 

Thesetransportfacilitiesarealsoexpectedtoplayimportantrolesinimplementing 
Singapore，spolicyfOcusingonDTMinthefmure． 

徹pikin2O3［

lJE紐ⅥqごaIu？

５心耳唾lR1

Source:Ｂ"Jj"“｡『刀"1＄,２９June2000

Figurel2gureIOEnvisionｅｄＭＲＴａｎｄＬＲＴＮｅｔｗｏｒｋｓｉｎ２０３０ 
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7、Conclusions

Inasituationwhe正specialattentionisbeingpaidtoglobalenvironmentalproblems，
ｉｎparticular,advancedcountriesmustplanandimplementpoliciesfOrreducingCO2emis-

sionsfromautomobilesandrealizingcitiesthata1℃inharmonywiththeenvironment・Tb

establishsuchidealcities,ｗｅｍｕsttakeonthedifficultchallengeofconvertingconventional 

transportationpoliciesthatplaceahighpriorityonautomobiles、Tbaddressthisproblem，

theconceptofTDMwhichcombinesapolicyofreasonableuseofautomobileswithone 

ofrestrictingtheusageandownershipsofautomobilesbyfUnctionallyarrangingpublic 

transportfacilities，ontheassumptionthattheyarepopularandeasy-to-usevehicles，ｈａｓ 

ｅｍｅ屯edasanessentialphilosophy,IhavealreadymentionedthatSingapore，stransporta‐

tionpolicieswerenotalwaysplannedoutfmmtheperspectiveofcompatibilitywiththe 
environment・

TheconceptofTDMintroducedproactivelybytheSingaporeGovemment,however， 

hasresultedintheevolutionofSingaporeintoanenvironmentallyharmoniouscity・Dueto

itbeingaso-calledcity-state,aswellashavingstrongpoliticalpower,Singaporemightbe 

abletopromotethesetypesofpoliciesunderabsoluteauthority,ApartfiPomthat,however， 
itsachievementmayprovidesigmficanthintstoadvancedcountriesincludingJapan,which 

arebeingfbrcedtoconvertfromexistingtransportationpoliciesfOcusingonautomobilesto 

newpoliciesbasedoncompatibilitywiththeglobalenvironment,toinducethesolutions・
InthelCport,fＴｏｍａｎａｓpectofguidancetoanappropriatetransportmeans,onecom-

ponentoftheTDMconception,Iintroducedthecur｢entstatusandfutulCblueprintofpublic 
transportfacilitiesinSingapore,fOcusingonLRTopenedtotrafficNovemberl999・The
LRTinSingaporehasnotbeenindepthintroducedtoJapan・

Ｆurtherstudyisneededontherolesofthepublictransportfacilitiesinimplementing 

TDMandtheurbanenvironmentalpoliciesinSingapore． 

Notes 

FOrmoreinfbnnationonsustainableurbantransportationsystems,seeAoki[2000]・

InJapan,fOrexample,YOkohamaCitydistributesurbaninfOrmationfromitsEcoMan‐ 
agementCenterwiththepurposeofminimizingtrafficjamsandthusimprovingthe 
urbanenvironmenLHamamatsuCitymanagesindividualtransportationfacilitiesand 

trafficinfbrmationfromitsownEcoManagementCentel；andpromotesazonesys-

templannedbytheNationalLandandTransportationMinistryasacountermeasure 

againsttrafficjams,trafficaccidents,andothertrafncproblemsinthecentmlurban 
district･Underthezonesystem,thecentralurbandistrictsurroundedbycircumferen‐ 

tialroadsisdividedintosmallerzones・Passageacrosstheboundaryroadsdefiningthe

zonesisIcstrictedinordertostopoldinarycarsfromrunningthroughthecentralur-

bandistrict,andaccesstoindividualzonesisallowedonlyfi･omcircumferentialroads・

Theintroductionofthiszonesystemhasproducedsomegoodresults,suchasamod-

eratereductionintraflicjamsandaccidents､Source:EcoCityAITangementSteering 
Committee[2000L 

Fromaninterviewbytheauthor． 
“・

TbshikotsuT1ekiseikaKenkyukai［1995]、
めぱ．
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ルノ｡、

ルノ.．“TransitMallisintendedtoimprovetheattractionofthecentralcommercialarea

byestablishingcompatibilitybetweenpedestriansandpublictraffic.，， 

めぱ‘`Thethreemethodsandtheirrelatedmeasuresweredescribedas`transportation

policies,whichmaybeimplementedwhileensuringconveniencefOrurbanactivities 
andcivillives.，，， 

ルノ｡.“Feesarechargedfbrtheuseofroadstocutdowntraflicjams,reservefinancial

sourcesfOrinfrastructureestablishment,andresolvetrafYicproblems.”ＣノゼShibata
TbkueetaL［1995］ 

Park＆Ride(P＆R)isasysteminwhichcommutersgenerallygotoarailwaystationor 

busstopinthesuburbsbycarinsteadofdrivingdirectlytotheirdestinations,parkinthe 
parkingareaconstmctedthelaandgobyLRTvehicle(orbus)totheirdestination・This

policyisintendedtoprovidepersonswhodonotreceivesufficientbenelitsfrompublic 
transportationfacilitieswithimprovedtransportationservices,andtoreducediにctcar

inHowsintotheurbanareasinordertopreventtraflicjamsandsolveenvironment 

problems・

LRThasbeendefinedasfOllows.``LRTisspelledoutas‘LightRailTransit，ａｎｄＬＲＶ 

ａｓ`LightRailVehicle.，LightRailwayhasitsrootintramwaysintheU・KThefOrmer
isdifferenthomthelatter,whichisconstmctedalongstreetspavedwithstones,inthat 

itsvehiclesrunonspecialrailsontheroadsides・Forthisreason,thenewtermLight
Railway,wascreatedinsteadoftheoldterm`tramway"，Satoｈ[1997］ 

“ＬＲＴｓｔａｎｄｓfOrlightrailtransit・TheconceptofLRTincludesphysicallylightve-

hicles,ａｓweuasfeelingsoflightnessandfi℃eness,inoppositiontotheterm‘heavy 
railway,，meaningordinaryrailways・LRVindicateslightrailvehicles,whichalCvehi-
clesfOrLRT"Ｓone[1998]． 

“Itisarailwaysystempositionedbetweenroadcarsandurbanrapid-transitrail‐ 
ways､ThewholesystemisgenerallycallｅｄＬＲＴ(LightRailTYansit),ａｎｄthespecial 
vehiclesarecalledLRV(LightRailVehicles).Thisnewtransportationsystem,which 

incorporatesconventionalroad-cars,canmnanywhere,fOrexample,atgroundleveL 
elevated,orundergroundrailsltallowsroutestobeselecteddependingontheregional 
characteristics,andmaycontributedirectlytosmoothertraflicHowsand１℃gionalvi－ 
talization"TbshikotsuTekiseikaKenkyukai[19951 

"Amodiiiedpersonalrapidtransitsystem,inwhichlight-weight,smallvehicleswith 

mbberwheelsmnonelevatedrailsalongguide-ways，，UrbanTransportationStudy 
Group[ｌ９９７１ 
Ｓｅｅｎｏｔｅ３． 

"OverviewofSingapore”[2000]・
SeeKanoh[l9971 

DepartmentofStatistics,Singapore[1998]・
CfShibataTbkueetaL[19951 

``Singaporelssue4,２０００，，[Z000l 

SeeChin［l9991 
BusinessTimes-29June2000、

TbshikotsuKenkyukai[1997L 

TheJapanSingaporeSociety,ChamberofCommemeofJapaninSingapore[1983]・
ＳｅｅＫａｎｏｈ［l997l 

SingapolCMRTLtd[19981 
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TbshikotsuKenkyukai[1997］ 
SeeChin[1999］ 

TbshikotsuKenkyukai[1997L 

Fromaninterviewbytheauthor、

TbshikotsuKenkyukai[19971 

Thewindowglassesarequicklymistedtocutofftheviewofthecommuters． 
"SingapolCIssue5’２０００，，． 

EconomicSurveyofSingaporel998， 
ルノ｡、
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