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Abstract: As being one ofthe main toolsin urban transport planning and traffic management, traffic calming is gaining more attention in the recent years. Furthermore,itis expected thatits use will be increased significantlyin the near future.Thispaperis mainlyassessestheimplemantation oftrafficcalming schemes in Sakarya and the response from the public. A questionnaire based research was designed and undertaken in some traffic calmed areas of Sakarya. The results obtainedindicatethefactthattheimplemantationsandtheirpublic perception need tobeimprovedthrough bettertechnicalapplicationsand publicconsultation process. Theresultsconcludethatthereisasignificantdissatisfaction amongthe peoplefrom poorly designed and applied schemes ending up damaging environment and being very unsightly. The paper also discusses the possible recommendations and suggestions aboutthe ways ofimprovingthetrafficcalming schemes and expected benefitsin Sakarya

Introduction
Theterm trafficcalmingisveryloosely used and cantherefore mean differentthingsto differentpeople. Althoughthereisnosinglecom mon definition oftrafficcalming accepted byinterestedauthorities[1],itcan be defined asthetechniques aimed atreducing vehiclespeedsinresidentialareas, withoutrestricting access. As a result ofthis, vulnerable road users and residents are protected, and the quality oflifeisimproved forthose livinginthe neighbourhood.As one ofthe mainfiguresinthefield oftrafficcalming,Hass-Klau[2]regarded trafficcalming as‘thestreetregulationsand combinationsoftransportpolicies usedforthe Dutch woonerven, which enforcesthereduction of motor vehiclespeedsto walking pace,giving equalrightstoallroad usersand alleviatestheadverseenvironmentalsafetyandseverance effectsof motorvehicles.

The developments and applications of traffic calming schemes all over the world, especially in the Europe, has quiterightly broughtthe subjectintothe agenda ofthetransportation related people;researchers, transportprofessionalsand highway authorities.

Although one ofthe main objectives ofthetrafficcalming schemesisrelatedtothesafety ofthetraffic
environment,the degree of danger felt by people using the streetsis also anotherimportant aspect oftraffic calming applications. Thisresearchrevealsthe publicperception oftheappliedtrafficcalming measuresin city of Sakarya,Turkey.

Traffic Calming in Europe
Withtheincreasing publicawareness ofenvironmentalissuesin Germany, Federal Ministry of Regional Planning, Housingand UrbanDevelopmenthandledtheissuesrelatedtotrafficcalming.The Ministryplayedthe leading role in financing traffic calming related applications and first publication about on the analysis and practicalexperiences oftrafficcalmingin 1978/79 wasrevealed. Thetwo following publicationsfrom thesame Ministry were Planning Booklet on Traffic Calming (1982) and Cost of Traffic Calming (1983). These publications,along with others,changedthe attitutes of people and,accordingly,the organisationsin highway and transportation related issues had no longer any question aboutthe need fortraffic calming on residential streets.. The recentstudies[3]statethat German cities obtained 50 percentincreasein bicycle use, 57 percent reductioninfatalaccidents,45 percentreductioninsevereaccidents,40 percentreductioninslightinjuries,43 percentreductioninpedestrianaccidents,16percentreductionincyclistaccidents,16percentreductionintraffic accidentcosts,66 percentreductioninchildaccidentsthroughtheimplementation oftrafficcalming projects.

As being the origin country of traffic calming, Woonerf schemes of the 1970's, engineers in Delft demonstrated that the speed of vehicles could be reduced through specific design measures. The first applicationsbecame sosuccessfulnotonlyinterms oftraffic managementand design butalsopublicperception. The following yearsledto new applicationsin many towns and cities,even villages,and legallegislation was introduced in 1976 [4]. The reliable and steady positive results obtained from the research projects in Netherlands[5]formedthe basisfortheevolution oftrafficcalming design ofour modern days.

Britain wasslow tostartthe debateand discussion onthe notion oftrafficcalming asthe main objectives
oftraffic calming was seen to reduce the accidents and Department of Transportclaimed that accidentlevels wererelativelylow comparedthe other European countries.Đnthefollowing years, withthe changing attitudes, some local highway authorities such as Kent & Hetfordshiretook theinitiative and started carrying out some traffic calming projects without any clear official approvalfrom the DOT. Britainis now one ofthe leading countriesofthe Europetoimplementthe widerange oftrafficcalming schemessuccessfully[6].

Turkeyisstillitsinfancyregardingthetrafficcalming applicationsandthereviews ofthecurrentapplied measures. The local authorities have the powertoimplementthe schemes whenever and whereverthey think theyarenecessary.Theresidents`opinionsarefrequentlyneglectedintheprocess. However,itisquiteclearthat the purpose ofthe proposed schemes needto be communicatedtolocalresidentsand allinterested parties not onlyto gettheir opinions but alsotoinform them aboutthe technical necessities and possible benefits ofthe projecttojustifytheapplicationintheir mind.

The main objectiveofthisresearchistodeterminethrough aquestionareifthetrafficcalmingschemesin Sakarya arereadilyacceptable bythe generalpublicand makesome recommendations based onthe analysisof thequestionnaire.

The Need for Questionnaire Survey
A survey is notsynonymous with a particulartechnique of collectinginformation.[7]. The way of data collection and the analysis method to be employed are the distinguishing features of the surveys. As the measurementofperception ofthe publicattitudeisatthecore ofthisstudy,itisbelievedthatthe questionnaire based survey would be mostappropriateforgivingthefreedoom tothe peopletoexpresstheirideas. The same consideration affectedthe selection ofthetype ofthe attitude measurementsand,accordingly, The Continuous Rating Scale and Linkert Scale were employed asthetype ofrating scale.Đtisthoughtthatthesetwo rating scalesarequiteappropropriatetogetatrueand unbaisedresponseby givingthebestpossibleamountoffreedom andflexibilitytotherespondents.

The questionnaireis designed to getthe opinion ofthe people affected by thetrafficcalming schemes regardingthe mainaspectsbelow.

1. thenecessityofthe project

2. thelocation andtheappearance

3. theeffectsonjourneytimes

4. theeffectsonroutechoice

5. theeffectson pedestriansafety

6. theeffectson how thestreetlook

7. theeffecton noiselevels

8. theeffectonthesafetyofpedalcyclists

9. whetherthe participants wishto seetrafficcalming schemesincreased. Thefollowing sectionsarerelatedtothe presentation and analysisofthedataobtained.

The Selection Criteria of the Applied Projects
Đnthisstudy,the Cark streetand 503th street wereselected asthefields ofthestudy asthesetwo streets are quitebusyinterms ofvehicleand pedestrian movementsalong withtheintensityoftheresidentialareas.Đn addition,thesestreetsareregarded asthe main projectsimplementedin Sakarya bythelocalauthority.

Whilethe firststreetis atwo-way district distributor,the second one is one-way local distributor. The appliedtechnique on both streetsisspeed humps. Humps arelocated nearto schools,mosques,crossings and junctions where itisthoughtthatthe vehicle speeds need to be reduced to an acceptable levelsifthere is a dangerforpedestriansafety,.The visualityofthe humps are enhancedthroughreflective paintsand colouring.

Theselectedstreetsareheavily used onesastheyarelinkingthecitycentre withthe mostdeveloped parts

ofthecity.

Appraisal of Results
Đn orderto getthe veryfirstimpression and generalideasofthe participantstotrafficcalming concept, thefirstquestion wasrelatedwhetherthetrafficcalming should beincreasedinthecityasa whole.

The obtainedresultsareillustratedin Figure 1.
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Figure 1. Do You Think ThattheImplementation of TrafficCalming ProjectsShould beIncresaed
Thisresultclearlyindicatesthatthegeneralattitudesofthepublictowardstrafficcalmingschemesarenot infavor. The splitis very significant and illustratesthe factthatthe City Councilengineers are facing a big challenge regarding theirtrafficrestraint policiesin order toreduce inthe percentage of population opposing trafficcalming schemes.

The necessityoftheprojectsapplied ontheselectedstreetsisperveived bythe publicgiven by Figure 2.
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Figure 2. Do You Think ThatThe Applied Projectis Necessary

The Figure 1 and Figure 2 seem to be showing opposing conclusions.Itis belived from Figure 2 that people areintrested in having a better and safertraffic environment, Figure 1, however, indicatesthatifthe applications are not projected and carried out properly,thisis what makesthe peopletobe againstthe general conceptoftrafficcalming.

Figure 3illustratesthepublicopinionforthelocationand appearance ofthehumps.
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Figure 3. What Do You Think Aboutthe Locationand Appearance ofthe Humps

As figuresimply,almost50 percentofthe generalpublichastheideathatthelocation ofthe humps are determined properly. Those againstthelocation are generallythe people havingtheirresidants orshopsinthe vicinity ofthe application area. Therespondents`perceptiontowardsthe appearance ofthe humps are negative. Thisis mainly becasuse ofthefactthattheapplied humps do nothave proper markingsand designfeatures.

Asthe main objectiveofthetrafficcalmingistoslow driversdown,itshouldresultinanoverallincrease injourneytime. The following figuresshow theresultsofthesurvey regardingthis pointandthe effect ofthe projectsontheroutechoice behaviourofthe people,respectively.
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Figure 4.Effectof Traffic Calming onJourney Times

90
80
70
60
50
40
30
20
10
0
Figure 5.Effectof Traffic Calming on Route Choice

Figure 4 and 5 imply interesting results. As most ofthe people normally do not perceiveincreases or decreasesinjourneytimes unlessthey arelarge and significant, morethan 50 percent oftherepondentsstated thatthey did not have any impressionthatthejourneytime was extended. Although, one ofthe drawbacks of traffic calming schemes isthat drivers seek alternative routes without any measures on them, overwhelming majorityoftheparticipantsexpressedthatthey neverchangedtheirroutes.Thisis mainlyduetothenatureofthe selected streets ofthe study. The streets arethe main and possibly shortestroutesin time even with applied measurescomparetotheotheralternativeroutes. Anotherexplanation ofthisisthatdriversdospeed up between the humpsin orderto offsetthelosttime duetothe speed reductions on humps. A lotofrespondents,on the other hand, wish to chance their routes to escape the negative effects of the humps but due to the lack of alternativeroutesthey cannotchangetheroadthatthey drive on.

The perception ofthe publicregardingthe noiselevelisgiven by Figure 6below.
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Figure 6.Effectof Traffic Calming on Noise Levels
There seems to be significant proportion of people saying thatthe noise levels had gone up. This is primarily because ofthe sudden braking noise ofthe cars when they reach the speed humps, and the sudden accelaration noiseforspeeding upjustafterhumps.

As faraspedestrianand pedalcyclists`safetyareconcerned,thepublicperceptionisformed asbelow.
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Figure 7.Effectof Traffic Calming on Pedestrianand PedalCyclist
As expected, majority ofthe people perceived that pedestrian safety was improved. Although only a small percentage ofthe respondents believethattraffic calming resultedin a decresaed pedestrian safety,itis veryimportantthatthese peopleshould also be persuaded aboutthesignificantcontributionthattrafficcalming can maketothe overallpedestriansafety.

Making sense ofthe combination oftheseresultsare noteasy, butitcan be saidthat 63 percent ofthe participants did not wantto see an increased traffic calming but 53 percent ofthem also believed thattraffic calming applications are necessary. Whilethe firstfigure illustratesthe reaction ofthe people tothe applied schemes,the second one indicatesthe factthat people are in favor ofthe idea oftraffic calming ifthey are designed and applied properly. Peopleare aware ofthe benefitsofthetrafficcalming measuresand canjustify them inspiteof the disbenefits;increased noiselevelandtraveltime.

Conclusions and Recommendations
.

Đtisobviousthattheimportantrolethatrafficcalming playsand willcontinuetoplayintraffic managementand restraint projects,a priority should be given by public authoritiesto make surethat people are given enough information aboutthe projectsand communicatedforthefeedback.

As the aim ofthisresearch has beento evaluatethe public perception ofthetrafficcalming schemes in Sakaryaand maketherecommendationsofhow toimprovethisperceptions,thefollowingrecommendationsare doneinthelightofthisstudyand obtainedresults.

1. Withoutany doubtpublicshould be consulted priortotheimplementation oftrafficcalming measures.
The current system in Sakarya seems to be not inclusive enough. Public should not be given the impression that decisions are made well before and public consultation exercise done as window dressingsafterwards.

2. Questionnairesshould besentoutintheearlystages oftheplansin ordertojudgeifthepublicassume thatschemes arenecessary.

3. Đnitiatives should be introduced for educating the public on the benefits oftraffic calming schemes.
Localtv and radio stations along with newspapers may be used forthis purpose to make sure that informationisgiven as widely aspossible.

4. As majority ofthe peoplesupporttheidea oftrafficcalming butcriticisethe currentimplementations, the utmost care should be paid for the future applications to be designed and carried out with a predetermined standards. This willsurely make the engineers`job in the future easierto get public supportaspublic mightchancetheirperception abouttheappliedtrafficcalming schemesinthe past.

5. As peopleare quitekeento changetheirroutestoescapethe disbenefitsofthe appliedtrafficcalming measures, the effects of any implementation should be considered as a package by including the possiblealternativeroutesofthestreetsandroadssubjecttoimplementation.
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