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ABSTRACT

Inthispapertheconsequencesofroadclosuresconsideringtheintroductionofasmartcitysolution,
namelytrafficsimulationonmicrolevel,areanalyzed.Theuse-casecomesfromthecityofMaribor
inSloveniawithabout100 thousand inhabitants.Toperformtheanalyses, theopensourceroad
trafficsimulationpackageSUMO(simulationofurbanmobility)hasbeenemployedtoanalyzethe
effectsoftheintroductionoftrafficregulationsinrealenvironment.Usingitbyexpertsinaplan-
do-check-actloop,multiplescenarioswithlesserimpactoftrafficregulations,asopposedtoad-hoc
scenariosusuallyemployed(e.g.,forroadworks,events,etc.),canbeconsideredandthebestone
chosen,leadingtoasmartcitysolution.
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INTRodUCTIoN

By2050,67%oftheworldpopulationisexpectedtoliveincitiesandotherurbanizedareas.Inmore
developedregions,theexpectedshareisevenhigher,upto86%(Mattias&Josefin,2014).Rapid
urbangrowthiscausingtheincreaseintrafficcongestionthataffectsmanyaspectsofourlives.Travel
delaysandroadaccidentsduetotrafficcongestions,stresslevelsofdrivers,increasingairpollution
andgreenhousegasemissions,aswellashugetransportationcostdeterminedeconomiclossesevery
yeararesomeofthemostsignificantnegativeconsequencesoftrafficincrease(Eluru,2010;Sekhar,
2014).Thetransportationsectorplaysanimportantroleinairpollutionandnoiseemissionsandis
themaincontributortoanthropogenicpollutantemissions(Baldasano,Gonçalves,Soret&Jiménez-
Guerrero,2010).Upto88%oftotalemissionsarecausedbyroadtransport(Stanley,Hensher&
Loader,2011).Asaresult,thetraditionaltransportsystemswillnolongerbeabletoensureroad
safety,meetemissionlimits,andpreventitsgrowingnegativeimpactontheenvironment(Wang,
Hussain,Bhutta&Cao,2019).

Therightanswertotheproblemsassociatedwiththegrowingpopulationincitiescouldbethe
conceptofasmartcity(Hu,Feng,Sun,Gao&Tan,2019).Theconceptiscloselyrelatedtotraffic,
asoneoftheobjectivesofimplementingasmartcityistoimprovethetrafficsituationincities.
Therefore, smart transportation or, more precisely, an intelligent transport system is one of the
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maincomponentsofanysmartcity-includingsmartgrid,intelligentinfrastructure,smartenergy,
smarthealthcare,intelligenttechnologyandsmartgovernance(Mohanty,Choppali&Kougianos,
2016;Xiong,Sheng,Rong&Cooper,2012;Zanella,Bui,Castellani,Vangelista&Zorzi,2014).
The advantages of intelligent transportation can improve traffic situation in various ways (Yin,
Lam&Ieda,2004)andarenotlimitedtothecheapest,shortestorfastestroute,butcanalsoreduce
greenhousegasemissionsbyreducingcongestions(Manville,Cochrane&Cave,2014;Mohantyet
al.,2016).Whilesomeauthorsusethetermsmartmobilityinsteadofsmarttransportation(Geotab,
2018;Lennert&Volkery,2017),accordingto(Yigitcanlar&Kamruzzaman,2018)asmartcityis
considered:“efficient,technologicallyadvanced,greenandsociallyinclusivecity”.Sustainabilityand
ICTsupportarethemostcommonadditionalattributesusuallyassociatedwithsmartcities(Mattias
&Josefin,2014).Incontrasttotraditionalcities,smartcitiesaresafer,faster,friendlierandabove
all–greener(Mohantyetal.,2016;Xiongetal.,2012;Zanellaetal.2014).Duetoalltechnology
associatedwiththeemergingsmartcities,moreandmoredataisbeingcollected.Thisdataprovides
aknowledgebasefortheanalysisofurbanecosystems(Nagy&Simon,2018).

Inordertochangethetraditionaltransportsystemandestablishintelligenttransportinacity,
therearesmallstepsthatcanhelp.Toreducetraffic,itisveryimportanttohaveaclearpictureof
theactualtransportflows(Bieker,Krajzewicz&Leich,2016).Fortheproperfunctioningofsuch
systems,thedataselectedandprocessedaccordinglyareveryimportant.Informationonallelements
ofthetransportsystematmicro-levelisneeded,includinginformationaboutalltransportparticipants
(Xiongetal.,2012).Itisalsoimportanttoknowwhatchangescanbemadeintrafficregulationsto
reducetraffic(Biekeretal.,2016),assomepositivechangesononesideofthecitycouldhavenegative
effectsontheotherside.Moreover,anychangeinthetrafficsituationcouldcausedisapprovaland
confusionandevenleadtoroadaccidentswithfatalconsequences.Beforeachangeisimplemented
intherealworld,itisimportanttoanalyzeallconsequencesofthechangewiththehelpofasuitable
computermodel(Kotusevski&Hawick,2009).

AccordingtoGeotab(2018)smartcitiesarelookingforwaystoreducetrafficanditsnegative
consequences.Averysimpleandcost-effectiveimprovementistoencouragepeopletousepublic
transportandtowalkorcycletotheirdestination.Anotherproposedactionistousetechnologyto
helpavoidtrafficcongestions.Finally,sharedvehiclesandtheuseofpublictransportmayleadto
considerablereductioninCO2emissions(Lennert&Volkery,2017).

Inthepastfewyears,thesmartcityconcepthasdevelopedintooneofthefastestgrowingtrends
worldwide.Researchersfromdifferentdisciplinesareengagedinin-depthanalysisandresearchonthe
implementationofvariousintelligentservicesinarealurbanenvironment.Asmanycitiesaroundthe
worldarejoiningthistrendtobecomeasmartcity,itisextremelyimportanttoexaminethechanges
thatthistrendisbringingconsideringthewell-beingofresidentsandvisitors.Bybuildingaconsistent
andcoherentmodelofasmartcity,wecanmodelthesechangesandpredicttheirimpactonreal-life,
allowingustomakebetterdecisionstomeettherequirementsforasmartcity.

Themainobjectiveofthispaperistodemonstratethepotentialofcomputersimulationinthe
processofmakingcontrolledchangesinurbantrafficmanagementandintheprocessofintroducing
newtraffic-orientedcomponentsofasmartcity.

MeTHodoLoGy

Aconsistentandcoherenttransportationmodelisnecessarytoimprovethetrafficsituationinacity
(Krajzewicz,2010a).Asuitablewaytobuildingsuchamodelisbycomputersimulation(Krajzewicz
etal.,2005).Trafficsimulationcancontributetotheanalysisandforecastingoftrafficandhuman
behaviorintraffic(Fernandes&Nunes,2010).

NetworksimulationonthetrafficoverlaynetworkofthecentralEuropeancityofMariborin
northeasternSloveniarepresentsthebasisofthisresearch.Innetworksimulation,individualentities
arecreatedandplacedatanoriginpointandthenroutedthroughthenetworktotheirdestination
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