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ZTouC YovELC pnov

TCOV ELVAL 0 KXBPETLTYG TVE YUY UOV



H epya6(x EKTLOVNONKE 6TO 6T0 EPYAETNPLO XWPLKNE XVXAVENC
(CSpA) tov TtaverieTyuiov MecMaster 6to Hamilton.
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Selxvouv e0KkoAx. TEAOC, TO UEYKAVTEPO EVXXPLETW 6TOVC

YOVELC oV YL pe 6Tnpldovv 66 KXBE TPEAX wov.






XQPOXPONIKH ANAAYZH KYKAO®OPIAKHZ ZYM®OPHZHZ ZE NEPIBAAAON
GIS: MAOHMATIKH NOzZOTIKOMNOIHZH ME BAZH TH MEIKTH KATANOMH
TAXYTHTQN ZTHN MNMEPIOXH GREATER TORONTO AND HAMILTON, CANADA

H kukAodoplakr cupudpopnaon EXEL AVOYVWPLOTEL WG Eva Ao T CNUAVTIKOTEPA TTpoBAOT
TWV a0TIKWV KEVTpWV. MARBo¢ péTpwy ou agloAoyolv ta enimeda tng cupdopnong Exouv
avantuyBel. Avapeoa 0g AUTA TTOU OMOTEAOUV QAVTIKEIPEVO PEAETWV €lval n SLAPKELX TNG
KUKAodoplakng cupdopnong KoL n SutAotporia TG KATAvoUnG TwV TAXUTATWY Kivnong.
Avtikelpevo autng TG HeAETNG elval n dnuloupyla evog peBodoloylkol mMAaLolou yla TV
QVOyVWPLON, TV AVAAUGCN KAl TN TTOCOTIKOTIOINON TWV XAPAKTNPLOTIKWY TNG KUKAODOPLAKNG
cupddépnong pe Pdaon TN HABNUATIKA KOTAVOWUN TWV TAXUTATWY. XPNOLUOTTOLWVTAC
Sebopéva toyutntag kivnong edappdletal pia pabnuatik mPOoEyylon UE OKOTO tnv
QVAAUGON TNG LETOPANTOTNTAG TWV CUVONKWV TWV Taldlwy, T cofapotnta tng cupdodpnong
kot tn¢ Sldpkelag autng. H peBodoloyia Boaoiletal otnv unobeon otL n péBodog twv
Mewtwyv Kaouolovwy KOTOVOUWY Kol 0 cUVOUAOUOC TWV TIAPOUETPWY TWV KATAVOUWY
elval to katdAAnAo epyaleio yla Tn MOCOTIKOMOLNoN TG KUKAODOPLOKAG cupdOpnong Kat
yla TNV Llepapynon tou o8kou SikTuou e BAon auth.

H Baowkn ouvelodopad tng mpotelvopevng pebBodoloyiag eival otL Baoiletal oe umoBEaoelg
Ylo UELKTEG KOTOVOUEG TOXUTATWY Kal OTL pmopel va edopuootel oe peydheg BdAoelg
Sebopévwy. Apyikd, umoloyilovtal oL TTAPAUETPOL TWV LEIKTWY YKOOUGLAVWY KOTAVOLWV.
TN OUuvEéXela, yivetal Oblepevvnon ywo TN SUTAOTPOTIO. TWV  KATAVOUWV Kol
KOTNYOopLOTIOLOUVTOL T OSLIKA TUAMATA O avaflomioTa, aflOmoTa yprnyopa Kal ofLomLoTa
opya oe OtL adopd TIC KUKAodOpLOKEG ouvBnkec. Yotepa, akolouBeital pia Siadkaocia
kotataéng twv TOfwv xpnolpomowwvtag tn  AvoAutikn lepopxiky  Awadikooia. Ta
TIAEOVEKTAMATA TNG OIELKOVIONG TWV ATMOTEAECUATWY ot TeplParov  GIS Sivouv
XWPOoXPOVIKA TTAnpodopia yla Ta XapaKTNPLOTIKA TNG KUKAodOopLaKAG cupdopnong. TEAOG,
péow tne edappoync tou pebodoloyikol mAalciou otn meploxry Greater Toronto and
Hamilton cuunepaivetal nwg n kukAodoplakn cupddpnon Unopel va moootikomoinOet
MéOow Twv Mewtwv [lkaouolovwyv Katavopwyv. Ta amnoteAéopata Selyvouv mwe n
ocupudoOpnaon otn MePLoxn LEAETNG EXEL EVTOVEC SLAKUUAVOELG XWPLKA KL XPOVLKA.

NE€erg KAewbLd: Kukhodoplakr cupdopnon, Melktég Mkaouolavég Katavopég, Katavoun
toxutnTag, alyoplbuog EM, StmAdtpornn Katovopun.



MATHEMATICAL CHARACTERIZATION OF TRAFFIC CONGESTION BASED ON
MIXED SPEED DISTRIBUTION: A CASE STUDY OF GREATER TORONTO AND
HAMILTON AREA, ONTARIO, CANADA

Traffic congestion has been identified as one of the major problems in modern cities. As a
result, a significant number of measures have been proposed and developed in order to
valuate its levels. Among them, congestion duration of roadway segments and bimodality in
the speed distribution curve have attracted a significant volume of related research. In this
respect, the main objective of this paper is to formulate a comprehensive methodology for
analyzing, quantifying and identifying congestion characteristics, based on speed
distribution. Utilizing vehicle speed data, a mathematical approach is applied, in order to
characterize the roadway segments, in terms of travel reliability, congestion severity and
duration. We argue that the Gaussian Mixture Model (GMM) and the combination of its
parameters, is the appropriate tool if we are to obtain quantitative congestion measures and
rank roadway performance.

A major contribution of our methodological approach is that it is based on assumptions
regarding both mixed components and speed distribution and can be applied to large
databases. Firstly, the GMM parameters are calculated. Secondly, the investigation of the
bimodality of the distributions, categorizes every roadway link as unreliable, reliably slow or
reliably fast. Additionally, a ranking process prioritizes all segments, using the Analytical-
Hierarchy-Process (AHP). Finally, GIS mapping capabilities, provide spatiotemporal
information of congestion characteristics. We apply our framework to the greater Toronto
and Hamilton area in Ontario, Canada and conclude that congestion quantification through
the application of the GMM can be successfully accomplished. Results indicate that speed
patterns differ significantly between counties as well as days of the week.

Keywords: Traffic congestion, Gaussian Mixture Model, speed distribution, EM algorithm,
bimodal distribution.
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1. Eloaywyn

1.1. Tlevka

Tig tedeutaleg Oekaetieg, n kKukAodoplokny ocuudopnon (traffic congestion) ot aoTikEG
TIEPLOXEC QUEAVETAL KOl TAEOV OUYKATOAEYETAL OTO ONUAVTIKOTEpA TpoPAnuata. Ot
ETUMTWOEL TOU dalvopévou TnG oupdopnong €ival KUPLWE KOWWVIKEG, OLKOVOULKEG Kol
niepBarloviikég. Emiong, n oupdopnon ennpedlel TV Lyeia Twv MOALTWY KaBwg aAuAvel T
OUYKEVTPWON PUTWV KOL TO AYyXOG TWV HUETAKWVOUHUEVWY. H cupdopnon Suoxalpével T
petakivnon twv ayobwv Kal oufAVel TN KATOVAAWON KOUCIMWV HE OmMOTEAECUA Vo
MELWWVETAL N KOWWVIK TAPAyWYLKOTNTA KOL VO TIPOKOAOUVTOL COBOPEC OLKOVOULKEG
eruntwoelg (Richard Arnott et al, 2001). MepBaAAoVTIKA, oL XAMNAEC TaxUTNTEG Kivnong
oxetilovtal pe tnv avénon tou dawopévou tou Beppoknmiov Kot TnG umepBEépuavong tou
mAavnTn.

H av&non tng kukAodoplaknig cupdopnong amoteAel ATNUA EpEUVAG OO TNV EMLOTNUOVLIKNA
kowotnta (Ryan G. Conrad, Miguel Andres Figliozzi, 2009). KukAodoplok cupdopnon
UTIAPXEL OTav TOo MARBOC TWV UETOKIVOUUEVWY OXNUATWY EEMEPVA TN XWPNTIKOTNTA TOU
o6kol &lktou. ZUpdwva He TNV €peuva Tou Texas Transportation Institute, “Urban
Mobility Report”, vyia 439 aoTikéG Teplox£g tng Apeplkig, to 2012, n kukAodoplakn
ouudoépnon kéotioe 121 Sioekotoppvpla Soldpla oto £6vog, xabnkav 5,5 Sloekatoppupla
WPEG Ao Toug MOAITEG Kal Katavaiwdnkav 2,9 Sloekatoppupla yoAdvia Kauoipwy. (Texas
Transportation Institute, 2012)

Ot kukAodoplakég cuvONKeg KUPLWE 08 AUTOKLYNTOSpOUOUG KaBwG Kal n meplypodr toug
pHEoa amd povtéda £XeL amoteAéoel avTikeipevo épeuvag. TUpdwva pe tn BLBAoypadia, to
NTnUa TNG oupdopnonG HEAETATOL TPWTOPXLKA, HE OKOTO TOV UTIOAOYLOMO TwvV
OLKOVOULKWVY ETUTTWOEWV Kol SEUTEPEUOVTWG YLa TIG TtepLBaANoOVTIKEG ouvEnEeleC. (Bureau of
Transport and Regional Economics, 2007)

OL cuvémeleg tou dawvopévou Tng oupdopnong eival epdaveic Opwe ol altieg eival
ouvBeteg. OL kupldTEpOL Aoyol oxetilovtal He TNV avénon Tng INTNONG TWV OXNUATWY 1 UE
NV HElwon TNE XWwPNTIKOTNTAS Tou 08koU SiktUou. Auénon tng {ATnong mapotnpeitol
KUPLWG TIC WPEG OLYUAC, OMOU N avaykn yla Hetokivnon eival padikn. Meilwon tng
XWPNTLKOTNTAG UTIAPXEL OTav CUMPBEL €va pn TeEPLOSIKO TEPLOTATIKO, OMWCG Ta Tpoxaio
OTUXAHOTA, OL EPYACLEC 0TO 061KO SiKTUO f Ta EvTova KOLPLKA GaLVOUEV.

H otpatnytkn yla tn peiwon tg kukhodoplakng cupdopnong amattel mAnpodopieg yla tn
tomobeoia, To Xpovo, TNV attia Kal Tnv £ktacn tou ¢pawvopévou. (Robert A. Johnston, 1995)
O véeg texvoloyieg mapExouv tn duvatotnta Kataypadng tng taxutnTag Kivnong os pia
HUNTPOTIOALTIKY TteploXn yla oAOKANpo to 081kd Siktuo 24 wpeg TN HEPA, WG €K TOUTOU
amoteAOUV £va XprOLUO EPYOAEIO yla TNV ATIAVTNON OTO MOPATIAVW EPWTNUATA, HECA AT
NV KATaAAnAn enefepyaoia kal avaiuon.

H kukAodoplaky ocupdopnon oto Koavadd amoteAel onuavtikd mpofAnua Kuplwg yla ta
MEYAAQ QOTIKA KEVTPO, XWPLG aUTO va onuaivel mwg ol peoaiou peyéBoug moAelg Oev



QVTIHETWTTI{OUV TIPOBANUO. ZUYKPLTIKA e AAAO QOTLIKA KEVTPA 18LOU peYEBOUG, oL TTOAELG TOU
Kavadad €xouv HeyaAlTeEpeC TIUEC OTOUC XPOVOUC HETOKivnonG. e pia mpoomabela
OVTLUETWTLONG TOU TPOoPARUATOC, TIC TeAeutaieg dekaetieg n kuBépvnon tou Kavada €xel
enevdUoeL o€ UTIOSOUEC peTadopwy, KUPLwE oTLG aoTIkEG peTadopéC. (Phil Goodwin, 2004)

H emmloyn Twv KatdAANAWV PETPWV yLo T peiwon thg KukAodoplakng cupdopnong amaltsi
TNV KATavonon tou ¢alvopévou. H KaTavonon Twy alTlwy, TWV CUVETELWY KOl N HETpnon-
TIOOOTIKOTO(NGN Tou dpalvouEVOU eival amapaitnTo otddlo amnd TG apuoSleg apXEG WOTE va
AndBolv ta Kat@AAnla pétpa. H avtlpetwrnion tou TPoPARUATog thg cupdopnong
mepAapBAVEL TN HETPNON TOU KOOTOUCG TNG ouudopnong mou epdaviletal péow Twv
ETUNTWOEWY, OTOUG LETAKIVOULEVOUG KOl 0Th Kowwvia. H eméktacn Tou 0dkol Siktuou dev
amoteAel oUTe TN povadikr oUte tn BéAtiotn Abon. H dnuloupyia Selktwy yla T HETpnon
™G oupdopnong umopst va  SteukoAuvel Tn ARPn anoddoswv Kal va cupPBdalel otnv
avantuén evog PLWOLLOU CUCTAATOC ETAPOPWV.

1.2. AVTKEIPEVO AUTAWHATLKAG

Aappdvovtog UTIOYLV T ONUOVTLKOTNTA TG AVAAUGNG TOU GaLVOUEVOU TNG KUKAOGDOPLOKNAG
oupdopnaong, N mapovoa SUTAWMATIKA €pyacia oTOXEVEL OTn UETPNON ThG cuUdOpnoNnG.
KUplog otoxoc eival n Snuioupyia evog pebBodoroyikol AALGIOU yLa TOV EVTOTUGUO Kol TN
TIOOOTIKOTOLNGN TNG KUKAODOPLAOKAG CUUdOPpNONG Le PBAON TN HABNUATIKA KATOVOUN TWV
TOXUTATWYV Kivhong.

H emiloyn Twv yKOOUGCLOVWY KATAVOUWY daivetal mwe sival KatdAAnAn yia tnv avadelén
TWV XOPAKTNPLOTIKWY TNG CUUPOPNONG LECW TNG CUCXETLONG AUTWV HE TLG TIOPAPETPOUC TWV
KOTAVOUWVY. H TIPOTELVOUEVN TIPOCEYYLON EMLTPETEL TNV TTOCOTIKOTIOINGN XAPAKTNPLOTIKWY
™¢ oupdodpnone onweg sivol n Sldpkela kot n coPopotnta. Adol olokAnpwBolv n
TIPOKATOPKTIKI avAAUon Twv dedopévwy Kal n HEBoSOC TWV KOTAVOUWY, oL KATAAANAEG
MeTABANTEG ouvdualovial pE TETOLO TPOTIO WOTE va TpokUPeL évag OeikTng mMou va
avVadELKVUEL KOLL VOL TIOCOTIKOTIOLEL TO PALVOUEVO.

AVOAUTLKOTEPQ OL OTOXOL TNG SUTAWMATIKAG evTomnilovtal ota akoAouba:

e 3TNV avdAucn Kal OTn TIOCOTIKOTOINGN TWV XAPOKTNPLOTIKWY TNG KUKAOGDOPLOKAG
ocuudopnonc. H pebodoloyia mepthapBavel tn moootkomnoinon thg SLAPKeLAC, TNG
coBopotntag Kol Tng otabepdtnroc Twv  KukAodoplakwv ocuvOnkwv. H
TOOOTIKOTOLNGON YIVETOL HECW TNG CUOYXETLONG QUTWV TWV XAPAKTNPLOTIKWY ME TLG
TIAPAUETPOUC TWV YKAOUOLAVWY KOTAVOUWV.

e ITNV avadelfn Twv XOPOKTNPLOTIKWY Kal tou mpodil kabe pépag tng efSopnddag
Héoo ard T XPOoVIKA ovaAuon Twv Sedouévwvy.

e 3710 Mpoodloplopd twv hot-spot meploxwv pe to peyaAltepo MPOPBANUA HECW TNG
XWPLKNG 0VAAUGONG TwV SeSoUEVWV.

e YNV avadlucon TwV XOPOKTNPLOTIKWV TwWV o8IKWwY TOEwV TIoU OVTWETWI{ouV TO
peyoAUtepo poBANUa.

e Jtnv Onuoupyia evdg Seiktn mou Ba MOCOTIKOMOWAOEL TN KUkAodopLakKn
ocupdopnon vy kabe TOfo TOU O8KOU OSikTUoU Kal Aappavel umoPw Ta
XOPOKTNPLOTIKA TNG oUdOpNoNG Kal GAAa LETPA.



e ITNV Lepapxnon Tou 0dikol SIKTUOU avAloyad LE Tn T Tou Seiktn.
e 3TO TPOOCSLOPLOUO TWV XPOVIKWY TEPLOSWV aLYUNG 0To 081KO SIKTUO TNC TIEPLOXNG
MEAETNG LEA Ao TNV AVAAUGCN TwV SE60UEVWV TWV TAXUTATWYV Kivnong.

2T CUVEXELA ylveTal ebapUoyn ToU TPOTELWVOUEVOU UeBobdoloyikoU TAaLGiou otn meploxn
Greater Toronto and Hamilton tng emapylag tou Ontario oto Kavadad. ApxLlkd okomog eival n
aflohoynon tng pebodoloylag kal SeutepeudvTwg N avaluon tou Gpalvopévou ot TepLloxn
MEAETNG.

Méoa amno tn pebodoloyia aflomololvtal To TAEOVEKT AT TWV LAONUOTIKWY KATOVOUWY,
N tkavdtnNTa Toug yio epoppoyn os Heyaleg Paocelg SeSoUEVwY, 0 XWPLKOC CUVSUACTHOC Kot
OVAAUGCN TWV AMOTEAECUATWY WE Ta Mewypadikd Tuotipata MAnpodopwv (GIS).

1.3. Adyol emAOYNG TOU CUYKEKPLUEVOU BEpaTog

2tn BBAoypadia n xprion TwWV yKOOUGLAVWY HELKTWV KOTOVOUWY Sev £xel edapuoaotel oe
palika Sedopéva TaxutnTag Kivnong ywa éva oAokAnpo obikd Siktuo mapd Uovo yla yla
pEpoOVWPEVA o8lka Tofa. H edoppoyn Twv KOTAVOUWV O OAOKANpo 061kd biktuo
TAPoUcLAleL evOLAdEPOV KAL ETILTPETEL TNV AVASELEN TNG CUVOALKNG €LKOVAC TOU GALVOUEVOU
oTn MePLOXN HEAETNG Kal TN Suvatdtnta Ttng CUVOALKNAG availuong Twv Sedopévwy Twv
TOXUTATWYV Kivhong.

H xwpLKn KoL Xpovik avaselen Twv XapoKTNPLOTIKWY TS cupddpnong Uropel va cupBaAet
oTNV €AoY TWV KOTAANAWY HETPWV YLA TNV QVTLLETWIILON TOU MPOoPANuatos. Adyw Tng
coBopotntag tou TPOPBAAUATOC OTn TEePLOX MEAETNG n avdAuon Tou ¢alvopévou
mtapoucLalel oAU £VIovo KOoWwVIKO evdladépov. (Chris Philip, Lizuarte Simas, David Kriger,
2006)

2tn BBAoypadia evw €xel eruPePawwbel n CUCKETION TWV XAPOKTNPLOTIKWY TNG
KUKAodopLaKAG cuNPOPNONC LE TIC TOPAUETPOUG TWV UELKTWV YKOOUGLAVWY KATOVOUWY
Oev €xouv ouVOUAOTEL Ta AMOTEAECUATA YLO TN TTOCOTLKOMOLNGN TG oupdopnong. Méoa
anod tn mpotewopevn pebBodoloyia cuvdualovtal Stadopeg HeTaPANTEG Kol uTtoAoyileTal

€vag delktng yla tnv pétpnon g cupdopnong.

1.4. Aopn NG epyaociag

Onwg €xeL avadepBel mapamavw, N CUYKEKPLUEVN SUTAWUATLKA EPYACLO TTPAYUATEVETAL TV
QVAAUGN KOl TN TTOOOTLKOTIOINGN TNG KUKAOGOPLAKNG CULDOPNONG LE TN XPrON TWV UEIKTWV
YKOOUGLOVWY Katavouwv. Amoteleital amod 5 Bepatikég evotnteg (kedpalala) otig omoleg
mapouctalovial oL €VVOLOAOYLKEG Kol OewpnTIKEG TPOCEYYIOEL TOU ATMTOVIAL TOU
S6ebopévou  gpeuvnTikoU TmpofAnuatiopol. Ta  amoteAéopata  mopouctalovial Katd
niepintwon pe T popdn XapTtwy, TIVAKWY Kal ypadnuATwy yla tThv KaAUTEpn amelkovion
KoL avTiAnyr toug.

To emopevo, 6eltepo, keddhalo avodépetol ot pabnuoatikée pebodoug mou BOa
xpnowomnotnBoulyv, otnv avaAucn Kal otn XPNoLLOTNTA TOUG YL TNV OVTLUETWIILON TOU



OUYKEKpLUEVOU Bfpatog. Mapouotaletol avalutikd 0Ao to Bewpntikd uUTOBabpo yla TN
METPNON TNG KUKAOGDOPLOKAC OUPdOpNOoNG OMwE yla Tapddelypa tnv Tmeplypadn Twv
LEIKTWY YKAOUOLAVWV KOTOVOLLWV.

3to Ttplto KedpdAawo avamtloosTal n TPOTEWOUEVN HeBoSoAoyilkr TpooEyylon Kal
ottioloyolvtal oL EMIPEPOUC eTAOYEG o KABe otddlo tng pelétng. H amddoon twv
BNUATWY AVILETWILONG TOoU TPOoPARUaTog Slapopdwvel To PeBoSoAoyLKO SLaypappa, To
omolo mpodlaypadeL Tn YEVIKOTEPN TPOCEYYLON KOl TPOETOALEL Yyl TNV edapuoyn TG
peBodoloyiac.

To tétopto kepdhalo avadEpetal otV ehaAPUOYH TWV OCWV TIPONYOUHEVWE avamTuxOnkay
yla TNV afLoAdynon TNG MPOTEWVOUEVNC HeBodohoylag Kol TV XwPOXPOVIKN avdAlucn tou
dawopévou tnNg oupdopnong otn meploxn MeEAETNG. H avdaAuon tou ¢awvopévou Tng
KUkAodoplakng cupdopnong YIVETaL ApXLKa e TNV edbappoyn AmAWV LETPWV Kal VOTEPA UE
TN XPNoN TWV HEKTWY YKAOUOLOVWY KOTOVOUWV. ITN CUVEXELX, N TIOCOTIKOTOLNON TNG
ocupudoépnong yivetal pe tn dnuoupyla evog Seiktn mou TMPOKUTTEL omd To cuvduacuo
HeTABANTWY amod tn mponyouuevn avaAuon. TEANog, kotaypddovtol To CUUTEPACHATA OTto
v edoppoyn tou pebodoroykol mAatciou.

To teAeutaio, MEUTTO, KEPAAALO OVADEPETAL OTNV GUVOALKN TIPOCEYYLON KOl ELOIKOTEPQ
otnv pebodoloyla kol oTIg TEXVIKEG TTOU akoAouBnBnkav, kabwg yivetal afloAdynon tng
pebodoloyioc mou akolouBnOnke. MapdAAnAa, ylvetal OCUVOTTIKA TAPOUCIACH TWV
TIAEOVEKTNUATWY Kal aduvaplwv tng pebodoloylog Kal TwV TIPOOMTIKWY YLO TIEPALTEPW
Slepelivnon tou Bépatoc.



2. Oewpntko Ynopabpo

Ta diktua petadopwv phofevolv eva oclVoAo §paotnPLOTATWY TToU AAANAETILOPOUY HETAEY
TOUG e OKOTIO TN petadopd avBpwnwv Kot ayobwv anod pépog os pépog (Tom V.Mathew ,
2003). Q¢ ek toUToU, Ta OlKTUA TIPEMEL VO LKOVOTIOLOUV TIG KOLVWVIKEG KOL OLKOVOULKEG
QTALTAOELG TWV LETaKVoUeVwY. KaBwg ot avaykeg aAAalouv ta oSika diktua Sev pnopolv
va €EUMNPETAOOUV TI( QVAYKEC TwV TOALTwVY Kol &nuiwoupyouvtal mpofAnuota. H
KukAodoplakr cupdopnon ivol pia amod TG apvNTIKEG CUVETELEC TTOU TIPOKUTITOUV OTav n
{ntnon ylo petakivnon umepBaivet tnv tkavotnta tou 08kol Siktuou.

To dawopevo tng KukAodoplakng cupdopnong amoteAel onuavtikd MPOPANUA o TIOAAEG
HUNTPOTIOAITIKEG TIEPLOXEC KAl TIC TeAeutaieg Sekoetie¢ onuewwvel paydaio avénon. H
KukAodoplakr] cupdopnon yivetal avilkeipevo moMwV HEAETWV KAOWC €Xel TIOAAEG
KOLVWVLKEC KOl OLKOVOULKEG eTUMTWOELG. (John Brownfield et al, 2003)

Tig TeheuTaleg SekaeTieg £xouv avamtuyxBel MOAAA HETPA E OKOTIO TNV AvVOIAPAOTACH TNG
KukAodoplakng ocupudopnong oe UeEYAAEC apTnpleq O AOTIKEC TeploxeC. O otdxoC, N
pebobdoloyia kal to nedio edpappoyng emnpedlouy TO TPOMO LE TOV OMOL0 OVTLUETWITI(ETOL
TO MPOPANUA TNG avamapdoTaong TnG KukAodoplakng cupdopnonc. H emthoyr) Tou oplopou
™G KukAodoplakng ocupdopnong emnpedlel To mMPotewvopevo peBodoloykd mAalolo Kot
WdLaitepa ta LETPA TIOU ELOAYOVTAL.

2.1. Npooeyyioelg yla Tov oplopd tnG KukKAodopLakng cupdopnong

MapoAo mou n évvola Kal 0 O0po¢ tTnG KukAodoplakng cupdopnong XPNoLLOTOLETaL Kot
yivetal e0kola katovontd omd oKASNUOIKOUG, TOALTIKOUC KAl TO KOOHO, amd T
BLBAoypadikn avoaokomnon mpofkule OTL umApXouv TOANOL OpLOMOL KOl OVOAUTIKEG
ekdppaoelg yla tn Kukhodoplakn cupdopnon (Susan Grant-Muller & James Laird, 2006) . 3¢
OAEG QUTEG TG MPOOEYYIOELG N €vvola TNG oUUPOPNONG avadEPETAL TAVTA oav AVENLOUUNTO
dawvopevo mou avanodeukta cuppaivel o 06ika Siktua.

O Tim Lomax umtoypoppilel OtL 0 oplopdg th cupdopnong odeilel va eival aflomiotog,
KOTAVONTOC amo 1o €upl KOO Kal va Unopel va eivat epapuooipog o Stadopa emnineda
edappoyng amno eva pkpod odlko afova ot pLo. oAOKANpN ootk mieptoxn (Tim Lomax et al,
1997). Mporteivel §Uo oplopolg, £vav yla t cupdopnon Kal €vov yla TNV 1N amodekth
oupdopnon:

e «Congestion is the time or delay in excess of that normally incurred under light or
free flow traffic condition. » Aldypappa 1 (Tom V.Mathew , 2003)

e «Unacceptable congestion is travel time or delay in excess of agreed norm which
may vary by type of transport facility, travel mode, geographical location, and time
of the day»

3to Slaypappa 1 n CUVeEXNG YPOUUN OVATOPLOTA Tn Toxutnta Kivnong ot ouvenkeg
eAelBepnc PoNC Kal N SLAKEKOUUEVN TN TIPAYHATIKA TaxUTNTA Kivnong. Katd tn SLdpKela tng



oupudopNnNoNG Ta OXNMATA KVOUVTOL UE TOXUTNTEG XAUNAOTEPEC amd auth tTng eAeUBepng
pong. H KOKkKLvn meploxn avamnaplota péyeboc tng oupudopnong (Tom V.Mathew , 2003).

Actual
Free flow Travel Speed
Travel Speed

Amount of
Congestion

Spead

Street 1 Street 2 Street 3 Street 4
Distance

Awdypappa 1 Oplopog tng KukAodoprakig cupdopnong (Tom V.Mathew , 2003)

OL oplopol NG KUKAodOpLaKNG cUUPOPNONG UTTOPOUV Vo Kathnyoplomolnbolv oe TPELG
opadeg (Md Aftabuzzaman et al, 2010) (Aftabuzzaman, 2007):

® Y& QUTEG TTOU OXETI{OVTAL E TNV XWPNTIKOTNTA.
® Y& aUTEG Ttou oxetilovral pe tn kabuotépnon kabe tagldlou.
® Y& QUTEG TtOU oxetilovTal pE TO KOOTOG.

O Todd Litman oploe tn Kukhodoplakn cupdopnon we TNV opLokr kabuotépnaon Kal ta
AELTOUPYLKA KOOTN TIOU MPOKUTITOUV amd TNV aAAnAenidpacn HETAEU TwWV OXNUATWY OTAV O
OYKOC TWV KLVOULLEVWY OXNUATWY TPOoeYYIlel TNV XwpnTIKOTNTA Tou 08kol Siktuou (Todd
Litman, 2012). Autdg o oplopog oxetilel Tn ouudopnon KUPLwE e TO KOOTOG TTOU TIPOKUTITEL
arnod tn Kukhodoplakr cupddpnon. Ze avtiBeon o oplopdg «H kKukAodpoplakn ocupdopnon
glval n kartaotacn otnv omoia oL TaxUTNTEG Kivnong gival YapunAotepeg amod TI¢ TaxUTNTES
yla TG omoieg €xeL oxeblaotei to 081k Siktuo» Baaciletol otnv KABUOTEPNON TTOU TTPOKUTTTEL
arno to ¢pawopevo (Anthony Downs, 2004).

2.2. EmavoAapBavopevn Kat pn Emavalappavopevn cupdopnon

H kukhodoplakn ouudopnon pmopel va  eival  emovaAopBavopevn Kol N
enavaAappavopevn oto xpovo. Mevika@, n emavalappavopevn cuudopnon yevika cupfaivet
otov (6lo xwpo, TNV bla xpovikn otyun kabe kabnuepwvn N kabe caBpatokvplako. H pn
enavalappavopevn cupdopnon TPOKUTITEL ATIO TIEPLOTATIKA OTIWE ATUXN AT I CUVTAPNON
Tou 08kou Siktuou (Tom V.Mathew , 2003).

H un enavalapfavopevn ocupdopnon npokaleital ano éva cUVOAo TAPAYOVIWY OTIWG:

Awpidec ekt KUKAOPOopiag Aoyw atuxnUatwy i GAAOV QLTLWV.
Awpideg UTO KATAOKELN).
AT akpaleg KalplkEG cuvOnKec.

©O ©0 O o

INUAVTIKEG QUENCELG OTOV OYKO TWV HETAKIVOUUEVWYV AOYW ELSIKWVY TEPLOTACEWV
OTMW¢ SLOKOTIEG, apyleg KA.
0 Amoéomnaon NG mPoooxng Twv odnywv Adyw mapayoviwy £€w amd to odikd Siktuo.

(Mark E. Hallenbeck et al., 2003)



Ynapxouv UEAETEC TOU  TIOCOTIKOTMOLOUV KoL  avTleTwrilouv T ocupdopnon
cuvumtohoyilovtag tnv emavalappoavopevn Kal Th Un emoavaAapPavopevn KukAodoplakn)
cupudopnon onwce yia mapadetypa to Urban Mobility Report mou ekmoveital etiola and to
Texas Transportation Institute. 2 avtiBeon aAAeg peléteg Staxwpilouv TG SUO Katnyopleg
™G oupdopnong onweg n €psuva pe titho “Quantification of Congestion- Calculating
Benefits” mou unoAoyilel povo otnv enavalapBavopevn cupddpnon. (Todd Litman , 2012)

H Swadopomnoinon petall tng emavaAopPavopevng Kal Un cupdopnong dev €xel t0o0
onpooia Otav TO QVIIKEWMEVO TG £peuvag eivol n amoddoon tou oblkolu Siktvou. H
Sladopomnoinon mapéxel kupiwg MAnpodopleg yla To MOCO ANMOTEAECUATLKO €ival TO KEVIPO
eAéyxou tou obikoU Siktuou (Carlos A. Moran Toledo , 2008).

2.3.  H avaykn ywa pEtpnon t¢ kukAodoplakng cupgopnong

H ab&non tng kukhodoplakng cupudopnong oe pOUOUC Kal AUTOKLVNTOSPOUOUC ennpealel
KOl omaoXOAEl TOUG UETOKIVOUEVOUG, TOUG OLAXELPLOTEG, TOUG EUTIOPOUG KL YEVIKA TO
oUvolo NG Kowwviag. OL eMMTWOoEL Tou dalvouévou eival avénon tng SLAPKELAC TWV
TtaflSlwy, peyolUTepn KATAVAAWON Kauolpwy, avénon Twv puTwy, al&non Tou KOOTOoUG Kal
oAAayn Twv enevduTKWY anodpacswv (Tim Lomax et al, 1997). H cupdopnon ennpedlel ™
HETaKivnon Twv avBpwnwy Kot Twv ayabwv mpog Tic SpaotnpldTtnTEC KaL TNV EpYaoia.

‘Evag AGyog Tou uvonoe TNV QMTOKEVTPWON TWV MOAEWV NTav n KukAodoplakn cupdopnon
KOOWC amoteAel AVOOTAATIKO TAPAYOVTA YL TNV ETIIAOYH KATOLKIOG OTO KEVTPO TWV 0LOTIKWY
TEPLOXWV OAAA KOl yla T XwpoBétnon emixelpriocewv. MAEov o TOANEG TEPLOXEG N
ocupdopnon ExeL eMnPedcel Kal Ta TPodotia. OAeC oL EMUMTWOEL TOU OLVOUEVOU
uTIoypaUUilouV TNV avaykn yla HeAETN TNG KukAodoplakng oupdopnong. O eVIOMIOUOS Kot
n HETpnon tou doalwopévou Ponbasl TIC avtioToleg OpPXEG Yyl TNV ULOBETNONn TWvV
KOTAANAWY HETPWVY YLA TNV AVILUETWTILON TOU TPOPRARUOTOG.

2.4. Npooeyyioelg yia tn pétpnon tng kukAodoplakng cupdopnong

H BiBAloypadikr avackonnon £6&lEe Mwc UTtApyxouv SLadopol TPOTIOL yLa TNV TPOCEYYLON
Tou mpoPAfpaTog TNG KukAodoplakng cuudpopnonc.

H avaAuon tng cupdopnong mpoosyyiletal kuplwg amd tn MAEUPA TWV UNXAVIKWY 1 TwV
OLKOVOPOAOYwv. KaBe peAétn avaloya pHE TO OKOMO TNG E€MAEYEL TNV KATAAANAN
peBodoloyia. H «mpooéyylon Twv PNXAVIKWYY €0TIAlEL OTA GUEC XAPAKTNPLOTIKA TNG
cupudopnong kat Baciletal oTIg apXES TNG LNXOVIKAG TTOU cUVEEoUV TN TaxUTnTA Kivnong Kat
™ taxutnTa eAsUBEPNC PONG LE TN XWPNTIKOTNTA TOoU 081KoU Siktou. H «mtpoagyylon Twy
OLKOVOLLOAOYWV» EKTLUAEL TO KOOTOG TNG cUUPOPNONG WG N avtloTabullopevn anwAeLa r ot
KOLWVWVLKEG ETUTTWOELG TIOU OXETL{OVTAL UE TNV UTIEPUETPN XPHON Tou 08kol SIKTUOU Ttou
TIPOKUTITEL QMO TNV amoudia KAtdAANANG TLoAoynong Twv odikwyv umodopwv. (Transport
Canada, 2006)

Je MPAKTIKO eminedo, n HETPNON TNG oupdopnong yivetal pe xprnon Pacikwv peyebwy,
Aoywv, Selktwv Kat 0tL aAAo kplBel amapaitnto. (Urban Transportation Task Force, 2012) H



Xpovikn kaBuotépnon (travel delay) opiletat wg o emutAéov XpOVOC TIOU OTATAAATE
tafldevovtag etattiog tNg oupdopnong. H kobBuotépnon pmopel va  umoAoylotel
Aappavovtag umo v povo tnv enavaiappavopevn cupdopnon r cuvumoloyilovtag Kat Tt
un emavaapPavopevn. Xto etnolo teuxog Urban Mobility Report tou Texas Transportation
Institute, n kaBuotépnon (travel delay) umoloyiletal yio kdBe pépa KAl OTn CUVEXELX
avaloya pe Vv edpappoyn abpoiletal yla efdopadiaia i unviaia Bacn. O UTOAOYLOUOG
dalvetal otn mapakatw fiowon.

Daily Vehicle miles of travel  Daily Vehicle miles of travel

Daily Vehicle Hours of delay = Speed Free Flow Speed

(Texas Transportation Institute, 2011)

H dla eflowon mpoteivetal amo to PBBAio Traffic Engineering and Management (Tom
V.Mathew , 2003), anté tov Robert L. Bertini (Robert L. Bertini, 2005) (Robert L. Beltini,
2006), kat ard tov Tim Lomax (Tim Lomax et al, 1997). Evw, n Sarah B. Medley oe peAétn pe
tithAo «Development of Congestion measures using its information» &gv xpnoluomnolel T
Tayutnta eAevBepng ponc (free-flow speed). (Sarah B. Medley & Michael Demetsky, 2003)

O &eiktng Travel Time Index eilval xprnollog ywa Tt HETPNON TNG KUKAOGDOPLOKAC
oupdopnong. Exel uloBetnBel kat xpnotpomnoleital kupiwg otig H.M.A.. O Travel Time Index
glvalt o AOyo¢ TOU XpOVOU WETAKIiVNONG ot ouvlnkeg ouudopnong mPoGg To XPOVo
MeTakivnong oe ouvBnkeg eAelBepng pong, cuvumoAoyilovtog tnv enavalapuBavoevn Kot
un oupdopnon.

. Delay Time + Free Flow Travel Time
Travel Time Index =

Free Flow Travel Time

O mapamdvw AOyog 8ev £Xel PoOVASEC UETPNONG, APA ETUTPEMEL TN OUYKPLON OOLKWV
TUNUATWY HE SLadOPETIKA XOPAKTNPLOTIKA Kal SLadOPETIKWY XPOVIKWY Teplodwv. Autd To
METPO XpNOLUOTIOLEITAL KUPLWG yla var anmodaolotel mOoog eMUMAEOV XpOvoC XpeLaletal ylo
plo ouykekplpévn dadpoun TG wpeg axpng. (Medley and Demetsky, 2003) Avaueoa oe
OpKeTOUG Oeikteg, Ta amoteAéopata £6sav nwe o Travel Time Index €xeL tn peyaAUTepn
aélomiotia. (Carlos A. Moran T., 2010)

Qotooo, mpenel va avadepbel mwg n xprion tou Travel Time Index, mou ennpedletatl omd ™
KUkAodoplakr cupdopnaon, yla Tn cUYKPLON CUCTNUATWY UETAPOPAS SLoPOPETIKWY TIOAEWV
Sev Bplokel cupdwvolv 6loucg Tou peletntéc kKabwe Kamolol Loyupilovtal nwg Baciletal
otn mapoadoyn Twe OAeC oL TIOAELG £XOUV TIC IBLEC XPAOELS VNG, TIUKVOTNTEG Kal To 8lo Yoo
pnkog taftéuwv, yeyovoc avainbég. (Joe Cortright, 2010)

‘Eva amd ta mo dnuodAfp HETPA yla TO XAPAKINPLOUO TNG KUKAodopLakng cupdopnong
elval to eninedo twv umnnpeowwv (Level of Service-LOS). To 1985 oto Highway Capacity
Manual mpooblopiotnke o SeikTNg W £va MOLOTIKO UETPO TIOU TIEPLYPAPEL TIC CUVONKEG
Klvnong koatda Tt Oldpkeld KukAodoplakng oupdopnong kot tnv  avtilngn Ttwv
HETAKIVOULEVWY QUTOKLVNTIOTWVY KoL EMLBOTWYV yLa T cUUdOpNon o€ OXEON LE TIOPAYOVTEG
OMw¢ N TaxvTNTa, 0 Xpovog Tou talldlou, n Slakomr tng kukAodoplag, n eAeubepia eAlypwy,
n dveon, n eukoAia kat n acpdadeta. (Roger P. Roess & William R. McShane, 1987) O dgiktng
LOS éxeL epapuoyEg oe peréteg amnod to Victoria Transport Policy Institute pe okomo va Sei€et



To BoBuo otov omoio oTIC TMEPLOSOUC alYUNG O KUKAOGOPLAKOG POPTOC MPooeyyilel tn
XWPNTIKOTNTA Tou 08koU Siktlou. H xprion tou &eiktn yilvetal Héow evog mivaka, Omou
adol €xeL umoloylotel o Aoyog Ddptog/Xwpntikdtnta (V/C), amodidetal éva Level-of-
Service e GUYKEKPLUEVEG oUVONKEG AeLToupylac.

Level Of | Operating Conditions v/C ratio for
Service arterials

Level-Of- Represents a free flow. Individual users are virtually | 0.00to 0.60

Service A unaffected by others in the traffic stream. Freedom to select

desired speeds and to maneuver within the traffic stream is
extremely high.

Level-Of- Represents the range of stable flow but the presence of other | 0.61to 0.70
Service B users in the traffic stream begins to be noticeable. Freedom to
select desired speeds is relatively unaffected but there is a
slight decline in the freedom to maneuver within the traffic
stream from LOS A.

Level-Of- Represents the range of stable flow but the selection of speed | 0.71 to 0.80
Service C is affected by the presence of others. Maneuvering within the
traffic stream requires substantial vigilance on the part of the
user.

Level-Of- Represents high-density but stable flow. Speed and freedom | 0.81 to 0.90
Service D to maneuver are severely restricted.
Level-Of- Represents operating conditions at or near capacity level. All | 0.91 to 1.00
Service E speeds are reduced to a low but relatively uniform value.

Freedom to maneuver within the traffic stream is extremely

difficult.
Level-Of- Represents forced or breakdown flow. Greater than 1.00
Service F

NMivakag 1 Katnyopieg Asiktn Level of Service (Roger P. Roess & William R. McShane, 1987)

‘Eva amd ta apvnTika tng xprnong tou Seiktn LOS elval ol SLakpLTEG TIUEG Tou. MEow Twv
SLoKpLTwy THWV eival Suokolo va Slakpivelg ta enineda tng KUKAodopLaKAS cupdopnonc.
(Medley and Demetsky, 2003) Ot Khaled Hamad kat Shinay Kikuchi emionuavay 6t n xprion
METPWVY TOU AapPavouv SLAKPITEC TIMEG yla TN METpNON tTng oupdopnong Sev eival
KOTAAANAN, €8IKA 0TV oL cUVORKEG pong MAnoLalouy To Oplo Tpog tn cupdopnon. (Khaled
Hamad and Shinua Kikuchi, 2002)

‘Eva au€avopevo cwpa peuvnTwy €0TLdlouv otnv afloAdynon Twv povtéAwv KukAodoplag
og 0bika Siktua pe TPOPANUA cupdoOPNONC XPNOLULOTIOLWVTAS HABNUOTIKEG KOUTOVOUEC.
(Junkwood, 2009) OuL ftaBomoulog kat KapAddtng mpdtewvav pla TPOCEYYLON yla va
EKTLUAOOLV TN SLAPKELD TNC KUKAODOPLOKAC cupdOpNoNG o Vol CUYKEKPLUEVO 08LKO SikTuo
kKat tnv Tubavotnta —8edopévng tng £vapéng g Kukhodoplakng ouudopnong— n
oupndOpnon Vo TEAELWOEL OE CUYKEKPLUEVN XPOVLKN Tieplodo. Ta amoteAéopata €6elav Mwg
N AoyoplOud-AoyloTiky Katavoun meplypadel kaAltepa tn Sldpkela tg oupdopnong.
(Stahopoulos and Karlaftis , 2002). Emiong, to B€épa tng SuTAoTpomiag TwWV TOXUTATWVY
KLVNoNG o€ MePLOSOUG HEIKTWV TAXUTATWY TaxUTNTAG EETAOTNKE amo Tou Partha kau Satish.
(Partha P. and Satish C. , 2006)

To 2005 o Junkwook Jun alohdynoe ta mpotumna tng KukAodoplokng cupdopnong Katd tn
Sldpkela twv Slakomwv Twv Euxaplotiwy, Xpnolpomowwvtog tn HEB0SO TwV HEKTWV
YKQOUOLOVWY KOTAVOUWY YL TN HETORANTH ToXUTNTA LECW TNG XPriong tou aAdyopiBuou
Mpoobokiag-Meylotomnoinong (Expectation-Maximization Algorithm). Amo tn peAétn
npogkue WG N HEBOSOC TWV HEIKTWV YKAOUOLOVWY KATAVOUWVY HIopel vo amodwosl
mAnpodopieg yia tn cofapdtnta Kot Tn petafAntotnTa TnG KUKAodOopLakng cuudopnong.



H u€éBod0¢ Twv PEIKTWVY YKAOUGLAVWY KATAVOUWY XPNOLUOTOLNONKE Kal yla TNV eKtipnon
KukAodoplakng porg. OL Chih-Ming Hsu kat Feng-Li Lian £6elav mw¢ ta Sedopéva
KUkKAodoplaknG pong HmopolV va avamapoctabolv amd TO YPAUUIKO CuvSUAOUO
TIOAAQTITAWY YKOOUGLOVWY KATAVOUWY TIOU SEIXVOUV [La KAAR OTTELKOVLON TWV XWPOXPOVLKWV
6ebopévwy TN pong.

H moootikonoinon tng oupdopnong mpooeyylotnke amod toug Joonho Ko kat Randall
Guensler pe T XpNon Twv UEIKTWY YKOOUCLAVWVY KATOVOHWY. Xpnolponolwvtag Sedoueva
yla T taxutnTa Kivnong oe 4 o8IKA TUAMOTA UTIOAOYLoQV TIC OpOUETPOUG (Héon TR,
TUTILKA QTTOKALON, MELWKTO BAPOC KATAVOUNC) TWV HEIKTWV YKAOUOLOVWY KATAVOUWV. XTh
OUVEXELDL OUCXETLOOV TIG TIOPAMETPOUCG OQUTEG HE TA XOPOKTNPLOTIKA TNG KUKAOPOPLAKNAG
ocupudoépnong. MNopatnendnke Mwe N HECSN TR TNG MPWTNG CUVIOTWOAG TNG KOUTOVOUAC
npooeyyioel tn coBapotntag tng cupdopnong. Evw, n Héon T TG deUTEPNG CUVLOTWOOLC
propel va xpnotpomnotnBel w¢ to amodektd VP0G TAXUTNTAG YLOL TO CUYKEKPLUEVO 08IKO
TUAMa. H tumiki amokAlon avtimpoowneVel TNV aflomiotio g amodoong tou oblkou
TUAMATOG, OMOU N TWN TNG TUTUKNAG OTOKALON TG OeUTepng ouviotwoag Oelyvel tnv
ootdBela twv Kukhodoplakwv ocuvBnkwv. To BApn TWV OUVICTWOWV MMOPOUV va
xpnotpomnotnBouv oav Sgiktng Tng KUKAODOPLAKAC cupdopnong oe OtL adopd tn SLapKeLa
™G He eVpog Tipwv [0-1]. (Ko J. and Guensler R., 2004)

Fevika mpémel va avadepBel MW N OTATIOTIKA avayvwpLlon POTUNwY avadEPETAL O EVal
TAnBo¢ mpoPAnudtwy ensfepyaciag mAnpodopiag omwe sivat n avayvwplon ¢wvng K.a.. H
OTATLOTIKN Tpooéyylon mpoomnabei va avadeifel tnv mbavotikn ¢pvon tou mpoPfAnuatog. O
TOMENG TNG OTATIOTIKNAG Ovayvwpelong TPOoTUTIWV €lval o TaAALOTEPOG Kol KOAUTEpQ
Bepellwpévog, Baoiletal os £vvoleg TN Bewplag OTATIOTIKNG KAl TLOavoTATWV.

Ot peléteg mou avadépBnoav éxouv WoLaitepo evdladépov. Eva Koo XapakTnpLloTKO TOUC
elval mwg 0Aec avadEpovtal otV avaluon HEUOVWHEVWY OSLIKWV TUNUATWY TIEPLOPLOUEVA
oe mARBog. Anhadn bev €xeL mpotabel pebBodoloyia mou va pmopei vo edpapuootel oe
peyAAeg Baoelg Sedopévwyv Kol vo Swaoel amoteAéopata yla €va oAOkANpo obdilkd Siktuo
plog meploxng. H avtipetwrnion tou mpoPARuatog tng cupdopnong dev evromiletol os
HEPLKA HOVO TOEa aANA og peydAa TURpata Tou Siktuou. Omnote éva pebodoloyiko mAaioto
KataAnAo yla thv avaluon Siktiwv petadopwv Ba ATav Wblaitepa xpnotuo yia tn Angn
TWV KOTAAANAWY LETPWV YLOL TNV AVTLLETWITLON TOU TTPORANUATOC.

3TN ouvéxela mapotiBevtal 6Ao To BewpnTikd uTOBaBpo MAvw oto omoio PBaociletal to
Tpotelvopevo pebodoroyiko mhaialo.

2.5. EKtipnon ouvaptnong nukvotntag nidavotntog

H o apeon Kal anmoteAEOUATIKA TIPOCGEYYLON VL0 TNV EKTIUNON HLOG AYVWOTNG KATAVOUNG,
otnpiletal otnv mapadoxn OTL n TeAeutaia amoteAel pla ocuvaptnon eEAPTWHEVN anod £va
Stavuopa pubulopevwy mapapétpwy. H Sadlkacia tng eKTiunong, avayetal otn
BeAtiotomoinon tTwv MOPOUETPWY AUTWY, N omoia Ba odnyrnoest oto kaAUtepo Suvatd
Taiploaopa TG OUVAPTNONG HME TNV KATAVOWN TIOU akoAouBoUv ta dedopéva pag.
(Avaotaolog AABdavoylou, 2007)



Mia amo TG mo S106eS0UEVEG TMOPAUETPIKEG OUVAPTNOELG TNG HopdNng p(x;0) eival n
Kavovikn (Gaussian distribution) katavoun, n omola yapaktnpilletal and KAAEC OTATLOTLKES
KOL QVOAUTLKEG LOLOTNTEG. 2T HovodLldoTatn ek8oXN TNG N KOVOVIKI KATOVOUN MTMopel va

ypadtei otn popdn:
1 (x — p)?

N(up0%) =—
(x; u,0%) 21exp 52
(2ma?)2

Onou ko 6> lvat To KEVTPO Kat n SLoomopd avtiotoya.

2.5.1. MEIKTEG KOTAVOUEG

MLt HELKTN KaTavopn opiletal wg o €0IKN TEPIMTWON YPAUULIKOU OUVOUAGHOU €VOG
TeEnepacpévou aplBpoll ocuvaptnoswv Tukvotntag mibavotntag. H mbavotntag uLog
tuxalog HETaBANTAG X n omoia oKoAouBesl pla HEWKTH KOTavour, umoloyiletal amd to
aBpolopa M cuvaptnoewy UKVOTNTAG TILBavOTNTOC OTABULOUEVWY He Bdpn. H Statimwon
£VOC TETOLOU OVTEAOU QUTOTUTIWVETAL OTNV TOPAKATW OXEDN:

M

p(0) = Y mf(x;60)

j=1

Ornou f(x;0;) avamaplotd TNV j-00TH CUVICTWOO KATAVOUH TOU HELKTOU HoVTEAOU Kat B; ival
TO avtioTolyo SLAvuopa TTAPAUETPWY TNG. To dBpolopa Twv Bapwv eival (oo e tn povada.

2.5.2. Tlkaouciava Meiypata

‘Eva Mkaouolavo petypa (GMM) gival pia mapaeTpLky cuvaptnon MUKVOTNTAC mBavotntog
TIOU OVATOPLOTATOL OO TO OTABOUoPEVO ABpolopa  YKAOUOLOVWY KoTavouwv. Eva
yKaouolavo peiypa, os avtiBeon pe tnv omAn FKaouolavr KOTAVOUr, WMOPEL va yilvel
TtoAUTAOKO avaAoya e TV KOTAAANAN TPocappoy TwV TAPAUETPWY TOU. H mapdpeTpog
TIOU LOLWG gAEyXEL TNV TOAUTIAOKOTNTA TOU €ival To K, o aplOudg dnAadn Twv MNkaouolavwy
CUVLOTWOWV.

Oplopog

A¢ BewPNOOUUE LA OTOLXELWSN KOTOVOUN LLE oUVAPTNON TUKVOTNTOC mBavotntag ¢(x|6),
e€aptwpevn amod €va oUVoOAo TapPAUETpwY B. Evag eUKOAOG Kal HaBnUOTIKA €UXpNOTOC
TPOMOG Vo 0piooupe pLo. cUVOETN Katovoun pe Baon tn ¢(x|0) eival péow Tou mapakATw
KupTtoU cuvdéopou:

M

p(r.0) = Y mf(x:60)

j=1
0 = (my,0,,m3,0,, ..., 1, 0,)

Orou m;elvat ta fAPN TWV CUVICTWOWY KOTOVOHWY OTO GUVSUACHO, yLa Ta omoia LoXUEL:



Juvbdualovtal, AoUmov, UE YPAUULIKO TPOTIO Kal e SladopeTikd BAPOG yla tnv KAbe pia, Evav
oplBud K amod Sladopetikég ekSOXEC TNG APXLIKAG OUVAPTNONG TUKVOTNTAG TBavotnTag,
WOTE va TIPOKUEL HLa TEALKN) cuvAPTNON TIUKVOTATAG MBavotnTog mou Ba xapaktnpilel
VEQ KATOVOW).

Mta kaAn emhoyr], WOTE va pn XaBoUv ta TTOANA TTAEOVEKTAUATA KAl Ol KOAAEG LOLOTNTEC TNG
IKOOUOLOVAG KOTOVOUNG, €lval va xpnoldomownBel w¢ Bdon n oUVOeTn Katavoun Tng
MkaouoLavng katavopng dnAadn va tebei (Douglas Reynolds):

1 1 -1
0(x10) = N(xlu; 5) =——exp (=5 =) D (x =)
(2m)213if2 ‘

Mpémnel va onuelwBel OtL éva Mkaouolavo Pelypa XL eyyevwe Lepapyikn doun. Ma va yivel
oUTO codEC ag umoBEooupe pla Ttuxaia PeTaBAntr) TMou akoAouBel pla KATAVOUr ToU
TeEpLypAdETAL HEOW €VOG Mkaoualavol Melypatog. Eva otlyplotumo (instance) autng tng
METABANTAC MAPAYETAL LE TOV £EAG TPOTIO:

1. Xpnowomnowwvtag w¢ mbovotnta ya Ty €mloyr) Tou j-00Tol muprva To avtioTowo
Bapog m; Tou petypatog, emAéyetal Evag amo toug K Mkaouaotovolg uprVeg.

2. To OTLYULOTUTIO TAPAYETAL ATIO TNV KATAVOI Tou Mkaouaolavou TuphAva TTou eTUAEXONKE.

Emopévwe, kaBe otTypotuno pag tuxaiag petofAnTAG moOu  akoAouBel katovoun
MKaouoLavoU PElYLATOC CUVSEETAL APPNKTA E EVA CUYKEKPLIEVO TTUPHVA TOU HELYUOTOG.

2.5.2.1. Ektipnon Napapétpwv, AAyopLOpog EM

Y1oX0¢ €ival 0 KABoPLOPOG TWV TIHWV TWV TOPAUETPWY Tou Mkaouotlavol HEYUOTOS, WOTE
QUTO va Teplypddel KaTd tov KaAUtepo Suvatd Tpomo €va oUvoAo mapatnpnoswv. O
KaBoplopog autde Ba otnpdet otnv apxn tng Méylotne MBavodavelag. Ouwg otnv
neplntwon Tou Pelypatog Ta mpaypata ival o mepimAoka amd OTL oTNV armAfl KOTAVOUH.
Onwc £xeL avadepOel éva oTYULOTUTIO TN LETABANTAG Mapayetal o€ Vo otadla. To mpwTo
otadlo, n emtloyn dnAadn Tou TWPrVA TIOU OvToTolKel otnv kABe mapatnpnon, eival
«KpUPO» oTNV Tepimtwon auth. Me dAAa AdyLa, UTTAPXOUV OL TtaPATNPNOELS, AAAA Sev elval
YVWoTo amnod mota Mkoouolavr) cuvioTwod TNG KATAVOWNG TOU HElypatog mponABe n kabe
napatipnon. To mpoPAnua outd sival éva  KAAGOLWKO TPOPBANuUa  Umapéng un
napatnpnoliwyv (unobserved) petafAntwv. O KAaOOWKOG oAyoplBuog emiluong tou
npoBAfuatog eivat o aAyoplBuog «peylotomoinong tng mpoodokiag» (Expectation-
Maximization EM).

O aAyoplBuog Meylotomoinong tng mpoodokalg (EM) elval emavaAnmtikog Kot mepthapBavet
600 Bruata. TUuykekpléva, To MpwTto Prua sival to E (Expectation) kat to deUtepo to M
(Maximization), yLo Ta omoial LoxUoUV To OPOKATW:



1. BApa E: YmoAoylopog Twv TPOCSOKWHEVWY TIHWV yla kKaBe kpudn petapAnty,
UTIOBETOVTOC OTL OL TPEXOUTEG EKTUUNOELG TWV TIAPOUETPWY LOXUOUV.

2. Brpa M: YroAoylopog pLa véag ektipnong LEyLotng mbavodavelag yla TG mMopapETpoud,
Bewpwvtag OTL oL KPUDEG LETOPANTEG EXOUV TIUEC (OEG LE TIG TPOCOOKWEVEC.

‘EoTw OTL KABE mapatrpnon x; elvat éva d-81aoTato: Xi=(Xiy,Xi, ..., Xia)"

Me 1o onoio ouvdéovtal K kpudeg LeTABANTES 211,215, ..., Zik , OL OTIOLEG KaBopilouv amod mola
ano T K Nkaouaolaveg Tou peiypotog mapnxbn n ev Aoyw mapatripnon. Ot SUVOTECG TIUES
TIOU UMopel va mapel KaBe pia amd auteg Tig petaPAntég eivat ot [0,1]. To 1 (0) avtiotolyel
oTn Meplmtwon Katd tnv omola n mapatripnon (6ev) mponABe and Tov avtictolyo mupnva.
Mot GUYKEKPLULEVN TTAPATAPNCN UMOPEL va TtapaxBel amod évav Kal Lovo Tupnva.

To mpwto Brna tou oAyopibuou EM adopd Tov UTOAOYLOUO TWV TPOCSOKWHUEVWY TLUWY
E(z;) ywa tig mpoavadepBeioeg kpudeg petaBAntég. Onwg Exet avadepbei, n mpooSokwpevn
TLUA yLa pLo Stakplth tuxaia petaBAntn Z divetat amnd Tov TUmo:

E(Z) = ZZP(Z =2z)

V4

Emopévwg yia tig tuxaieg petaBAnteg mou e§etdloupe LoxVeL 0t E(z;)=0 P(z;=0)+1 P(z;=1) kot
apa E(z;)= P(z;=1). Orou P(z;=1), 6nAadn n mBavotnta n kpudn petaBAnTh z; va ExeLTiun 1,
npodavwg toolTal Pe TNV TOavOTNTA O j-00TOC TUPNVAG Va £XEL TOPALEL TNV i-00TN
napatipnon. Autd Siatunwvetar cupBoAkd P(z=1)=P(j|x). ZVudwva pe to TUMO TOU
Bayes, evowUaTWVOVTOG Twpa TV UTOBeoN pag OTL Ol TAPATNPHOELS 0KOAOUBOUV KOVOVIKN

Kotavoun Nkaouolavou Pelyatog MPoKUTTEL OTL:
. ;¢ (x;|6,)
P(jlx) = 122

p(x;)

Emopévwg amd ta mopamdvw, n TPOCSOKWHEVN TR ylat TG KPUDEG HETAPBANTEG z;
uTtohoyiletal:

_ me(xle))
Bl = TK ep(x16))

210 6eUTepo Prna tou aAyopiBuou EM xpnoLUOTIOLOUVTOL QUTEG OL EKTLUNOELG YLOL TG TLUEG
TWV KPUOWV HETAPBANTWY, WOTE va UTIOAOYLOTEL pia VEQ eKTIHNON yla TIG TTAPAUETPOUG O
Tou povtéAlou. To OUYKEKPLUEVO Prpo oavdayetol ameubesiag otnv amAn mnepintwon
UTIOAOYLOMOU TWwV TAPAUETpWY Mg [KOouolavG KATAVOUNG amo €va  oUVOAO
napatnpnoswy, adol Katd To BAua autd Bewpseital OTL oL KpUDEC LETAPBANTEG EXOUV TIUEG
(OEC E TIC TIPOOSOKWIEVEG TIOU UTIOAOYLOTNKAV OTO TtponyoUpevo Brpa. MNvwpilovtag Tig
TIHEG TwV Kpudwv peTafAntwv eival Suvatov va ekTtiunBoUv ol BEATIOTEG TLMEG yLal TLG
TIAPAUETPOUC TWV CUVIOTWOWY. ZUVETIWGE, TO IMOTEAETHA VLA TLG VEEC TLLEC TWV TTAPAUETPWVY
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2.5.3. Aiepelivnon Authotpomniag (bimodality)

Eva peiypa SUo povotpomwy katavopwv amaltel tn Slepevvnon SutAotpomiog yla kabe
oUVLOTWOA.

JUpdwva pe to Bewpnua tou Helguerro 1904:

Eotw f; kat f, €lval KOVOVIKEG KOTAVOUEC HE PEON TN Mg KOL M, avtiotolya Kol KON
SlakUpavon o’. A¢ UToBEcoUpE To yKaouolavd peiypa f=0.5f,+0.5f,. Tdte n katavour f
elval povoTtpomn av Kat Hovo av | p,-ly | <20.

Amodeién: Mia kavovikn kKatavoun €ival KoiAn oto Siaotnuo (U-0, Y+0) Kal Kuptn oto
umodouta Staotrjpata. Emiong sival oUPMETPIKA WG TPOC to m=( Ui+U,)/2. Edv (a), |Ha-
U1|>20, tote ol f; kal felval koideg péxpt To m, we ek TouTOU £10L gival kat n f. Emopévwe n f
£XEL €va TOTIKO €AAXLOTO OTO M, TO omoio cuvemnayel otL n f eival Sitpormikn. Avtiotpoda,
gav (b) |My-H1| <20, tote oL f; kat f; elval koiheg kATw amod o m, to (6o kat n f. Etoy, n f €xel
TOTILKO PEYLOTO OTO M Ko £lval HOVOTPOTN. ITNV 0pLaKN MEPLMTWON, |Ma-Hi|=20 n Tétaptn
TAPAYWYOG UTopel va xpnotomnotnBei yia va Seifel 6tL n f €xel €éva HEYLOTO OTO M Kal £T0L
elvat povotponn. (Schilliing et al., 2002)

JUUTTEPAOUATIKA, N UEAETN KOl N TTOCOTLKOTIONON TOU AlVOUEVOU TNG KUKAOGDOPLAKNG
oupudopnoNng Ke XpNon LabnUATIKWY HOVIEAWV QTALTEL TNV KATAVONGCN TNG CUUMEPLPOPAC
NG ot BewpnTIKO Kal TPAKTIKO eminedo. H moootikomoinon tng oupdopnong Ba dwoel
TMoOAUTWIEG TAnpodopieg yla tn oxedloon kal ANPYn Twv KATAAANAWV PETPpWV yla TNV
OVTIUETWITILON TNG. XTn ouvEéxela, e Sedopéva ta epwrtnuata mou B€tel n epyaocia,
OUTTALTELTOL O EVIOTILOUOC TWV KATAAANAwv gpyaleiwv mou eival og Béon va BonBricouv Kat
va eTUAUCOUV TOUG TPOBANUATIONOUC TNG epyaciag.



3. Me0BodoAoyia- lrewypadpikiy MeAétn

3.1. MeOodoloyia

H emiluon kaBe xwplkou poBARpatog anattel cuykekplpévn pebodoloyia emiluong Kal To
TPOCSLOPLOPO TNG TEXVIKNG Tou Ba akoAouBnbei, mpokewévou va Eemepactouv ol
OVTIKELUEVIKEG SUOKOALEG KaL va eTiteuXOel 0 apxLlkOG oTOX0G. H peBodoloyia eival o Tpomog
ETUOTNMOVLKNG TIPpooTtéEAaoNG, n oadws mpoodlopllopevn KatelBUVON TNG VONTLKAG
Sladkaotag, n eEétaon cUUPWVA e OPLOUEVOUG KAVOVEG. H TeEXVIKN elval amAd To HECO e
TO OTolo eMITUYXAVOVTAL Ta Ttapanavw. (KoutodnouAog, 2006)

H peBobdoloyia xapaktnpiletal amnod tig e€RC WBLOTNTEC: eival cuotnuatikn (armotelel SnAadn
€Val OAOKANPWUEVO CUCTNHA HILOG EVEPYELAG), Elval TapaywyLkn (apouotdlel dnhadn, Eva
YOVILO XOPOKTNpa SpWVTAC CUCCOWPEUTIKA ), €lval aUTOEAEYXOMEVN, €lval eUMAQOTN Kal
gUEAIKTN Kal TEAOG e€avtAwvtag OAeg TIC ekSOXEC, KOTEXETOL amd tnv OLOTNTA TNG
olokApwaong. (KoutodmouAog, 2006)

MeBoboloyla eival n ocuotnuatik Kat sUmAaotn Sladikaocla Tou yevviétal amd Ty
TapaTipnon, tn HEAETN Kal Tov Melpopatiopd, Baoiletal otnv tkavdtnta, Thv ekmaidsuon
KOLL TNV EUTELPLA, TIOPEXEL TPOTIOUC TIPOCTIEAACNC OTNV EPUNVELA daLVOUEVWY Kal Snuloupyet
KateuBUVoEeLg atn vonTikn Stadikacia, wote n e€€taon Twv BEUATWY Kal TwV GALVOUEVWV VA
ylvetal e OpLOUEVOUG KOVOVEG.

H vewypadiky UeEAETN elval TO UECO TIOU ETUTPEMEL TNV €dopuoyn TNG €kdpacng Twv
Bewplwv Kal TOV VoUWV TNG Yewypadiag oto xwpo. AvaAlel Tn Soun Tou XwPou, TIC
oAANAe€apTOEL TwV oTolXeElwv Tou Kal T Stadkaoiec allayng tou. H moAumAokotnta
oUTN amnoattel éva LovtéAo MPooEyyLong.

JTOX0G¢ TNG epyaciag eival o €VIOMIOUOG KOL N TOCOTIKOMOINON TNG KUKAOGOPLAKNG
oupdopnonNg UE XPrnon Twv yKOOUCLOVWY KoTavopwv. MNa tnv opbn aviyetwnion Tou
B€partog kpivetal amapaitntn n mapdbeon, apxkd, Tou yevikoUu peBodoloyilkou mAalciou,
Baon tou omoiou Ba kivnBoUV OAeG oL MPOOTAOELEC TPOCEYYLONG TOU, TO OTOlo €XEL TN
TAPAKATW Slaypappatiky popdn n omoio avtupoowneVel TOV OPLORO TG XWPLKAC
Avdaluong «Aadikaoia amno otolxeio os mAnpodopia» . (Koutoodmoulog, 1979)
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JTNV OUVEXElD TO VYeVIKO peBodoAoylkd mAaiclo €LSIKEVETAL YLO TIG QVAYKEC TIC
OUYKEKPLUEVNG epyaoiag. Ita mAaiola autol opilovtal oL OpASEG HEAETNG KOL OL TIEPLOXES
avadopdg mou Ba peAetnBOoUv. e AUTO TO OTASLO €XOUupe TN Snuloupyia HLag
QUITAOTIOLNLEVNG ELKOVOG TOU TIPAYHOTIKOU KOOUOU. Ao Tto StaBéoipo mAnpodoplako UALKO
eMAéyovtal ta otolxelo ekelva (petaBAntég) mou Oswpolvial ONUAVIIKA Yyl TN
OUYKeEKPLUEVN emefepyacio, SnAadn yivetal emAoy TwV ONUOVILKWY HETOPRANTWY Kal
oxéoswv otn OSoopévn katdotaon. Emiong yivovtal kdmoleg mapadoxég yua va
armAonolloouv to TAaiolo péca oTto omoio AauBavouv Xwpa Ta yeyovota. ApXKA N
meplypadr KoL OTn OUVEXElWM N avaAuon Ttwv MPetaBAntwv odnyel otadlakd ota
cupmnepaocpata. Mapouaotaletol SLoypOpUOTIKA:
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3.2. Npocdloplopdg NpofAnpatog

ITOX0G TNG Mopoucag SUMAWHATIKN epyaociag eival n dnuioupyla peBodoloyikol mAalciou
ME BAon tn XpNon TwV HaBNUOTIKWYV HOVIEAWY TWV UEKTWY YKOOUCLOVWY KOTAVOUWY E
OKOTIO TNV avaAucn tou Galvopévou tng KukAodoplakng cupdopnon He xpnon dedouévwv
Tayutntag kivnong. To mpoBAnua tng KukAodoplakng cuudopnong amoteAel YwpLlka Kal
XpoViKa petaBairopevo dawvopevo. (Changjoo Kim et al, 2008) H moootikomoinon tng
KukAodoplakng cupdopnong Kat o IPoaSLOPLOUOC TWV XOPAKTNPLOTIKWY TNG YIVETAL HEOW
TWV TOPAPETPWY TWV YKOOUGLAVWY KATAVOUWY Kol TG ocuvBeonc autwv. Emiong otoyog



gival n Lepapynon tou o8koU Siktou e Bacn TNV anodoon Twv 08LKWV TOEWV PECW EVOC
Seiktn.

3.3. Aebdopéva

H Wblattepotnta tng LeBodoAoyIKAG TPOCEYYIONG OE OXEON LLE TIC TIEPLOCOTEPEC UEAETEG
glvat to mAnBog tTwv anapaitntwy dedopévwy. OL TaxUTNTEG Kivnong Twv oxnUATwy gival to
povadiko amapaitnto otoleio. H taxutnta gival to OepeAlwdeg HETPO TNC KUKAOPOPLOKNAG
ouudopnong. H taxvtnta kivnong eival Ypovikd kKal Xwplkd PeTaBaAlOpevn OMwE Kal TO
dawopevo tg ocuudopnong. N auto To AGyo oL amapaltnTEG TaXUTNTEG Kivnong MpEMeL va
TLEPLEXOUV XWPLKH TTAnpodopia Kal va £xouv kataypadel avd Taktd xpovikd Staotiuota. To
MANBoG Ttwv amapaitntwy Odedopévwy efaptatal amd TNV €eKAOTOTE e£dapuoyrn TNG
peBodoloyiag. Mmopel va edpappootel o €va povo TOEo Tou 08LkoU SIKTUOU PEXPL KAl OF
oAOkAnpo to Siktuo. H xpovikn mepiodog avauong e€aptdatal amnod ta Stabéoipa Ssdopéva.
Autl umopel va eival olykplon Twv nUeEpwvV NG efSouddag, Twv UNVWyY, €TWV 1 Kal
dlaitepeg HEPEC OMIWC YLa TIAPASELY O EOPTEC K. Q..

3.4. Avdaluon tng peBodoloyiag

Metd tn ouMlhoyn Twv amapaitntwv Sedouévwy autd enetepydlovial TPOKELUEVOU va
avtAnBoUv MAnpodopieg yla TNV MOCOTIKOTIOINoN TG KUKAODOPLAKAC CUDOPNONG.

NpokatapKTiky avaluon dedopévwv

Y10 mpwto otddlo tng pebodoloyiog yivetal n amAf otatlotiky avaluon twv dedopévwv
wote va oklaypadnBel to Pawopevo tng KUkAodOopLOKAG cupdOpnong ylo Tn TEPLOXN
peAETNG. H otatlotik avaAuon Sivel tn péon KATAoToon TNG MEPLOXNG UEAETNG Kol TWV
UTIOTIEPLOXWYV TAG XWPLKA Kol XPovikd. AvoAutikotepa, utoloyilovtal peyédn omwc n
Toxutnta €AelBepng pong, n toaxutnta ocupdopnong kat o Travel Time Index mou eivat
Oepehwdel pey£dn. 2toxoc Tou BAKAToc autol £ival vo AmELKOVIOTEL XWPLKA KOL XPOVLKA N
MEon KaTdotaon ou Ba anoteAécel T BAon yla T UETEMELTA AVAAUON.

H peBobdoloyia Baciletal os tpelg unobéoelg. H mpwtn umoBeon eivol OTL oL TaxUTNTEG
£€XOUV TN HOop®N HEKTAC KATOVOUNG HE SU0 CUVIOTWOEG ia yLa TIG ToUTNTEG cUUPOPNONG
Ko pia ylo tig taxutnteg ehelBepng pong. H untdBeon autn pmopet va evioxuBel kot amo ta
anmoteAéopaTa TNG TPOKATAPKTIKAG avaAuong. Emetta, yivetal umoBeon OTL N KATAVOLN TWV
TOXUTATWY €lval Lkavh va amokaAUEL T XAPAKTNPLOTIKA TNG cUPOPNONG XwpPLg T Xpnon
AWV peyebwv Omwe TN xwpnTikdTNTa Tou 081KoU SIKTUOU N TOV OYKOo TNG KUkAodopiag. H
televtala adopd otnv UTOBECN yla KAVOVIKN Katavoun twv SeSopévwy yla tn Soouévn
XPOVLKN Teplodo.

Ma6npatiki Avaiuon

To emopevo PBrAMO €lvol O UTIOAOYLOMOC TWV TIOPOUETPWY TWV HEIKTWV YKAOUGLAVWV
KOTOVOLLWV YLOL TN XWPLKN Hovada Ttou €xel emAeyel pe Tig SeSopéveg TaxUTNTES Kivnong. OL
TIOPALETPOL TWV KATAVOUWV €ival SU0 HEOEC TIHEG, SUO TUTIIKEC amokAioelg kot dvo Bapn.
JTn OUVEXELD, KABE TMOPAPETPOG HE TN KATAAANAN avaAuaon pmopel va SWoel T emBUUNTES



mAnpodopleg yla TNV KOTACTOON TNG CUUGOPNONG KOL VO CUCXETLOTEL UE £Va XAPOAKTNPLOTIKO
QUTAC.

ATO TNV TAPAPETPO TNG MEONG TLUNG XPNOLUOTOLETAL KUplwG N HEON TR TNG MPWING
ouVLOTWOoAG KABe PeIKTAC Mkaoualavhg Katavoung kabwg oxetiletal pe Tn cofapdtnta TG
KukAodoplakng cupdopnon. Oa pmopoloe va yivel UTIOBeon WG 000 UIKPOTEPN Elval n
TIUA Ut TOoo ocoPapdtepn eival n katdotoaohn Kabwg SelXVeEL MWE UTTAPXOUV TIOAAEG
XOUNA£EC TIUEG TaxUTNTACG Kivnong. Qotocoo yla tnv anoduyr] xovépoeldbwv Aabwv ota omoia
Ba ob6nynoel auth n unobeaon, n Mpwtn HEoN TIUN eEeTOlETAL OE CUOYXETLON HUE TN TOXUTNTA
eAelBepng pong. MNa mopadelypa £0tw OTL £xoupe SUO TOEQ HE PEON TLUN TNC TPWTING
ocuviotwoag 10mph kot 20mph avtiotola kot taxutnta eAelBepng pong, 15mph kat
60mph. EQv ouykplvoupe TIC HEOEC TIUEC TO TIPpWTO TOfo daivetal va €xel coBapotepo
MPOBANUA cupdopnong Opwe otav efetdletal n taxvTnTa eAelBepng Pong sival davepo
Twg to SeUTEPO £ival auTo UE TO peyalutepo mPoBAnua. H avaluon tng Héong TLung eivat
EUEALKTN OTN XWPLKN KAl TN XPOVIKA Baon otnv omnola Ba emileyel va yivel.

H MapAUETPOC TNC TUTIIKNAG OMOKALONG WMOPEL va. CUCYETIOTEL PE TN PeTAPANTOTNTA TWV
KUkAodoplakwv cuvBnkwv. Me tn xprnon tng ékppaong «aflomiotia Tou o8kou SIKTUOU»
(travel reliability) evvoeitat n mBavétnta petofoAAG TwV KUKAOGOPLAKWY CUVONKWV.
Qoto00, XPeLAlETAL TTPOCOX OTNV EPUNVELD TWV TIUWV TWV TUTILKWV amokAicswv. Exovtog
TOL OTTOTEAECATO TOU LOVTEAOU TWV HEKTWV KAOUOLAVWV KATAVOUWY, €lval anapaitnto va
£€eTOOTEL €AV OL TIHEG TWV TTAPAUETPWY 0dnyolv oe Sikopudn (bimodal) 1 povokdpudn
(unimodal) kotavoun. O XapaAKTNPLOUOC HLOG KATAVOUNG w¢ Sikopudn f povokdpudn
MTOpEL VO CUCYETLOTEL E TPELG TIEPUTTWOELG YLA TNV afloTioTia Tou 08ikol SIKTUoU ot OTL
oadopd TN KUKAodoplakr ocupdopnon. OL TPELS QUTEC TEPLTTWOELS €ival “aflomiota
ypnyopo”, “aflomiota apyd” kat “avaldénioto”. H avaluon Tng MopOoUETPOU QUTHG Uopsl
va yivel ylo 600 Toa Kal yla 6oa xpovika dtactipata emiBAAeL n kaBe peltn.

KaBe pewtr ykaouolavy kotavoun €xel dUo mopapétpous Bapoug mou Seixvouv Tn
oUUBOAA kABe cuviotwoa oto pelypa. H mopdpetpog Bdpog AapBavel Tipég amd to 0 £wg to
1 kot prmopel amo povn tng va anotelel Ssiktn yla tn ddpkela g cupdopnone. Edpdoov
€xel evroruotel OtL unmdpxel MPOBANUA cupdopNnoNnG O Hia XwpPLKA Hovada PeAETNG 600
MeyaAUTEPO €lval To BAPOC TNG TPWTNG KATAVONG TOCO TEPLOCOTEPO SLapKel TO patvopevo.

20vOeon AnoteAEopATWY

Ano Ta mapanmdavw daivetal Tw¢ KkKabBe TOAPAUETPpOC OUUPBAAEL OTNV  gpunvela
XQAPOKTNPLOTKWV TOU doatvopévou tng ouudopnong oAAd umdpxsl aduvapia ywa v
Snuwoupyiat OUVOALKAC €wovag tou datvopévou. Ol oSUVOUIEC OUTEG UTMOPOUV va
TiEPLOPLOTOUV av ol Seikteg ouvduaoTtolV Kal cuvBEoouv éva Seiktn cupdopnong o omoiog
Ba Sdwoel mAnpéotepn Kol akplpeotepn mAnpodopia. MNa T Snuioupyia tou beiktn
XPNOLOTIOOUVTAL TIOPAUETPOL OO TN YKAOUGOLAVI) KOTOVOUN Kal dAAa Bepedlwdn HETpa
™G oupdopnong. O petafAntég mou smhéxBnkav sivatl 1)o Adyog TG HEONG TLUNAG TNG
TaxutnTag anod tn 2" ouviotwoa TPoc¢ Tt HeEon taxvtnta tThg 1™ cuvictwoag, 2)to BAPog TG
1" oUVIOTWOOC TNC UEKTAC YKAOUOLOVAG KATavoung, 3)o Adyog tng taxutntag eAéubepng
PONG TPOC TN UEON TN TNG TaxUTNTAG TNG CUVIOTWOAS PE TO HeyoAUTEPO Bapog Kal 4)o
Travel Time Index. H emloyr] autwv €yve LETA Oamd €peuva WOTE VA LOXUPOTIOLELTOL N



pebodoloyia. Itn ouveéxela umtoloyilovral Bapn nou Seixvouv tn cUUPOAN KABe petaBAntnig
OTo TeAkO Oeiktn Héow NG AvaAutikng lepapyikng Awadikaciag (Analytical Hierarchy
Process) ple UTIOKELMEVIKA KpLThpla. TEAOG, og kABe TO€o Tou 081koU SIKTUOU avTLoTOoLXEL pia
T tou deiktn. To amotéheopa eival n Llepapxnon tou obdlkoU Sktuou og OTL adopd TN
KukAodoplakr cupdopnon KaBWE KaL va EVTOTILOTOUV OL TIEPLOXEC LE CUYKEVTpWON UPNAWY
TIHwv tou beiktn (hot-spot analysis). Edooov unapyet évag Seiktng yla KaBe t6¢o o omoiog
noootkomolel tn ocupuddpnon o otoxoc tng pebodoloyiag €xel emiteuxBel. H avaAuon
Suvartal va eilval anod amAn PEXPL Kal oAU TteplimAokn €dv o deiktng ouvduaotel pe aAa
dawopeva Omwe yla mapddetypo n atpoodalpikr pumavon.

INUaAVTIKO TIAEoVEKTNUA TNG HeBodoloyiag eival otL dev meploplleTal 08 CUYKEKPLUEVN
XWPLKN KoL XPoVIKN avaAiuon aAld sival suéliktn. Eddoov ta amnapaitnta dsdopéva ivot
SlaBéotpa pmopouv va cuvduacoTouV £T0L WOTE Vo SWOOUV CNUOVTLKEG TTAnpodopleg yla
OAEC TLG TUOAVEG XPOVIKEG TIEPLOSOUG KOLL Yot OTIOLA XWPLKH EVOTNTA ETUAEYEL.

Napouociaon tng nAnpodopioag

O 6ykoC Twv Sed0oUEVWY KAl TWV AMOTEAECUATWY EMIBAAEL TN XPrAon SLOYPAUUATWY Kot
Bepatikwv xaptwv. O xapteg Ba amotehéocouv xpriowo spyadeio yla tn Slepelivnon tng
KOTAVOUNG EVOG GALVOUEVOU N HLOG LETOPBANTAG OTn Tteploxn HeAETNG. H omtikomolnon twv
anmoteAeoHATWY, KABLOTA To BEPa TILO EVANTITO KAl TPOOLTO.

KAelvovtag auto to keddAato, to pebodoloyikd mhaiclo cuvolilel OAa ta Bripato Kol to
otadla tng edpappoyng mou Bo akoAouBrcouV OTO EMOUEVO TUNMO TNG gpyaciag. H apxn
yivetal pe to kaBoplopd tou PBaocikol otdxou TG epyaciag, £€Tol wote adevog va yivel
OVTIANTITOG O OKOTIOC TN epyaciag Kol adeTEPOU va UTTAPXEL N ATapaitnTn cUvEeon Twv
ETUHEPOUC PBnuatwy. Xtn ouvéxela, yivetal ovadopd oe OAa to epyaleia Tou
Xpnoluornotovvtal.



4. Edapuoyn

H edappoyn g epyaociag acxoleital pe tnv afloAdynon Tou Gavopevou tng cupdopnong
XPNOLLOTIOLWVTAC TIG LAONUATIKEG UEIKTEG MKOOUOLAVESG KATAVOUEG. Emiong, otoxog ival n
avayvwplon Tng UTapéng tou MPoBARUATOC TG cuudopnoNng Kal n IocoTLkonoinon tou. H
OUOXETION TWV TOPOUETPWY TWV HEKTWYV KATOVOUWY HE TO XOPOKINPLOTIKA TNG
coBoapotntag, tng Stdpkelag kot otabepdtntog Twv KukKAodoplakwy cuvBnkwv oto o8Lko
Siktuo.

4.1. Neploxn MeAétng

H kukAodoplaky cupdopnon E€XeL XAPAKTNPLOTEL wWC €va amd Ta ONUOVTLKOTEPO
npoBAfuata oto Kavadd Tmou emudpEPEL  ONUOVILKO  KOLWWVIKO, OLKOVOULKO  Kal
TEPLBAANOVTLKO KOOTOG MTOU £UMOSIZEL TN UNTPOTIOALTIKY aAvATTTUED.
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Xaptng 1 Meproxr) MeAétng GTHA

H neploxn ‘Greater Toronto and Hamilton Area’ (GTHA) (xaptng 1) Bewpeital eupéw we n
LOXUPOTEPN OLKOVOULKN dUvaun tou Kavadad. Emyelpnoslg emhéyouv va xwpoBetnBouv os
auUTnA TN mepLoxn Aoyw gpyatikol duvapikou vPnAwv mpodlaypadwy, KOWVWVLIKWY TTApOoXWV,
SKTUoU petadopwyv Kal SIKTUOU eTiKowwviwy. Qotoco, yla va Statnpnbel n e€€xovoa
OLKOVOULK B€on NG MePLOXAG TPEMEL VA QAVTIUETWILOTOUV oL aduvapisc mou €xeL
Juykekpluéva, n avénon tng Kukhodoplakng cupudopnong Kal thg pumaveng amnoteAolv
ovTikeipevo peifovog onuaociag.

H meploxn ‘Greater Toronto and Hamilton’ (GTHA) XwpoBeteital voTLOAVOTOALKG TOU
Kavadd kal givat n peyallTepn aoTIK TEPLOXA TNG XWPOC TIOU QMOTEAE(TOL ATO TIG
MEYOAUTEPEG TIOAELG KOl UNTPOTIOALTIKEG TEpLOXEG Tou Ovtdplo. Onwe daivetal kal oto
Xaptn oL meploxé¢ Hamilton, Halton, Peel, York, Durham kat tn moAn tou Topovto anoteAouv
v GTHA. O mAnBuopog g eploxng sivat 6,574,140 cupdwva pe tnv anoypodn tou 2011
KoL TpoBAEneTalL va dtaoeL Ta 8,6 ekatoppvpla pExpL to 2031. Ano thv anoypadr] tou 2006
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(6.060.471 kdtowkol), o MAnBuoudg onuelwoe avénon 8,48%. H mAnBuoploki auvénon
eTULPEPEL Kal aUENGCN OTA UETOKLVOUEVO OXLOTA UE QTOTEAECUA O KUKAOGDOPLKOG HOPTOC
va anoteAel cofapo mpoBAnua yio tnv e€etalopevn mepLoX).

4.2. Tlewypadkn Baon Asdopévwv

H xwpikn avaiuon oe eplailov Newypadika Zuotripata MAnpodoplwy £xel ws untdfadpo
™ Baon dedouévwy Twv OTOLKEIWV TTPOG avaAuaon tnv omola o xpnotng Staxelpiletal ylo
TOUC OKOTIOUG TNG HEAETNG Tou. H Bdaon Se60UEVWV TOU CUYKEKPLUEVOU CUCTAOTOG TTEPLEXEL
TN YEWUETPLKN TTANpodopia Tou 08lkoU SLKTUOU TNG EPLOXAG, TNV avtiotolyn meplypadikn
KoOwg kal pia Pacn Sedopévwv pe tayxutnteg kivnong oe eminedo t6fou TOU 0O6LKOU
Stuou.

O61k06 Aiktuo

H Bdon 6ebopévwyv mepléxel 7916 tofa mou amotedouv To 08IKO SIKTUO TNG TEPLOXNG
MEAETNG (xapTtng 2). MNa KABe TG0 UTIAPXEL YEWUETPLKN TTANPOdOPLA YLA TO LAKOG TOU KABWG
Kol meplypadlky OMwWG TNV KOTNyopia Tou avAKeL To 0o8LlKO TUAUQ, TNV TIEPLOXN TIOU
Slaoyilel, tnv kateVBuvoN Kal TNV ovopaoia.

Legend
* GTHA Natwork

Xa&ptng 2 066 Aiktuo Greater Toronto and Hamilton Area

Bdon 6£60UEVWV TOXUTATWV

Mo TNV €KMOVNON TNG LEAETNG XPNOLUOTIOLOUVTAL SE60UEVA YL TIG TOXUTNTES Kivnong Twv
OXNMATWY o0 KABe TOEO mMou TMapaxwpndbnkav amd To TUAUA XwPlkAG AvaAluong tou
Mavemniotipov McMaster tou Kavadd kat cuMeExOnkav amo tnv statpia INRIX. Ta apxLkd
Sebopéva adopouoav TIG TaxUTNTEG KIvNong OAwWV TwV oxNUATWY KABe 15 Aemtd yla OAEG TIg
MEPEC TNG eBdopadag yia 6Ao 2011. AOyw TOU HeYAAOU OYKOU TwV SESO0UEVWV KOl TNG
emitevénc tou oto)Xou TNG epyoaciag umoloyiotnkay yla Kabe pépa tng eBdouddag n péon
ToxutnTa Kivnong avd TEtapto TG wpag ava tofo. Me dAla Adyla ylwa 96 Ypovika
SlaoTtrpaTa UTtApXEL N avtiotolxn HéEon TaxUTNTA KE TNV omoia Kvolvtav Ta oxAuaTa tThv
avtiotolyn pépa tng eBSopadag yia kabe t6€o tou 0dikou SLKTUOU.



4.3. NpokatapKtikn avaAluon dedopévwv

H avaAuon tng kukAodoplokng oupudopnong amattel to KaBopLopo Kal Tn Xpron KAmolwyv
METPpWV OMWE elval n péon toxutnta cupdopnong (congested speed) kal n taxvtnta
ehelBepng pong (free-flow speed). N autolg toug uToAoylopolg Sev €xouv kKaBlepwbel
KATOoLo HETPA HE QMOTEAECOUN KABe PEAETN avaAoya LE TO OKOMO TG Kol to Slabéoiua
6ebopéva tng, xpnoluomolei dtadopetikn pebodoloyia.

TN OUYKEKPLUEVN HEAETN adol €ylve QAN OTATIOTIK avAAUOn Twv Sedopévwv
napatnpnOnke énwc dpaivetal kot oto Staypappo OTL oL WPEC OLXUAS Eival To Mpwi amo Tig
BT LEXPL TIG 9T, TO ATOYEU A ATIO TIG UM LEXPL TG B VW Ao TIG 10U HEXPL TG 5Tt N
pEon ToxVUTNTo 88V oNUELWVEL HETOBOAEG. Q¢ €K TOUTOU OploTNKE:

0 Toayutnta eAevBepng pon¢ (free-flow speed): Méon taxutnta amno tig 10up €wg Smu.
0 Toyutnta cupddpnong (congested speed): Méan TaxUTnTA Ao TIG 6T £WC T 9 T
KoL aTto TG 3P £WG TIC BULL.

Méon TaxUtnta Kivhong otnv neploxr GTHA
(mph)
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Awdypappa 2 Méon taxutnta Kivnong otnv neploxny GTHA

O UTOAOYLOMOG TN TOXUTNTOC EAeUBEPNC PONG Kal TaXUTNTAG CUUDOPNONG EYLVE Yl KABE
TOEO TOU 081KOU SIKTUOU EEXWPLOTA WOTE OTNV avaAuach Ttou akoAouBel kaBe éva va €xeL Ta
SLKA TOU XaPAKTNPLOTIKA.

Y10 Xaptn 3 tou akoAouBel paivetal n petaBolr] tng taxvTNTAG Ortd TG 5 T HEXPL TG 107y,
To xpoviko Sidotnua outd meplhapBavel to mpwwo Siaotnua apung. Paivetol mwg
MELWVETAL N TOXUTNTO Kivnong yUupw amd to KEVIPo Ttou Topdvio Kol OTLG apTnpleg He
katelBuvon autd. Onwe eivat Aoykd to doatvopevo thg cupddpnong dev eival xwpLka
OUOLOYEVEC YL aUTO N HETABOAN OTIC TIHEG TNG ToxUTNTOC Sev gival n dla yio OAa ta toga.
Apa onuavtikod eivalt va AopPdvetal umoPlv n XWPELKA KAl XPOVIKA HETABOAN ToUu
dawvouévou tng cupdopnonc.

H kukAodoplakr cupdopnon avayvwpiletat o6tav n dtadopd Tng taxuTntog eAeVBePNS PoNg
KOLL TNG ToYUTNTOC Kivnong peyaAwvel. To Texas Transportation Institute e€etalel tnv Umapén
KukAodoplakol ¢poptou umoAoyilovtog Ta ASTTA HECa 0T HEPA KATA Ta omoia n taxutnTa
elval pikpdTtepn amd To Lo g TaxuTnTag eAeUBepng pong.
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Entiong to Texas Transportation Institute xpnowormnotel To Travel Time Index yla tn Hétpnaon
™G ocupdopnong. Autog o Selktng ouykplvel T TaxUTNTA Kivnong TIC WPEG ALXUAG UE TN
ToxUTNTA Kivnong gAeuBepng pong. O Adyog autog dev €xel HOVASEG Kal yL Autd eival
€UKOAN N xpron yLa tn clykpLon SLopopeTkwV TOEWV.

5:00 My 7.00 My

8:00 My 4 9:00 Ty

Ymwépvnpa
- TayxUtnTa Kivnong (mph)
Al —— 5,00- 10,00
\ =T\ 10,01 - 20,00
20,01 - 30,00
30,01 - 40,00
40,01 - 65,00

10:00 my ’&

N 8507300 4000 )

Xaptng 3 EEEAEN TtaxUtnta Kivnong

To 2011 cVupdwva pe ta Sebopéva kaBe pépa tng efdoupadag ixe Stadopetika enineda
oupndopnaoNnG. ITov mivoKa £XO0UV UTTOAOYLOTEL Ta AEMTA TTOU N TaxUTNTA £ival PIKpOTEPN Mo
TO ULo6 NG toxutTnTag eAeUBepng pong ya Kabe pépa tng eBdopadoc. Mvetal avtAnmtod
nwe n Kuplakn €xel ta xapunAotepa enineda cupdopnong evw n Tetaptn ta vPnAotepa Pe
v Néumtn kat tn Tpitn va akohouBoulv. Ot tipég tou Travel Time Index emiPBefatwvel tn
oUYKPLON TWV EMMESWV KUKAODOPLAKNG CUUPOPNONG o€ emimedo nuépag tng efSopadag.

Mépa tng EOpoOG TLpH@V
EBSopadag (Aerttd)
Agutépa [0-615]
Tpitn [0-795]
Tetdptn [0-840]
Mépmtn [0-795]
Mapaokeun [0-675]
JaBpato [0-630]
Kuplakn [0-330]

Nivakag 1 Méoog aplBuog Aentwv kabuotépnong
ava pépa
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Travel Time Index
AguTépa [0,7-2,68] mean=1,09
Tpitn [0,7-3,19] mean=1,11
Tetaptn [0,7-3,23] mean=1,12
Mépmtn [0,7-3,49] mean=1,12
Mapaokeun [0,7-2,86] mean=1,10
SapBato [0,7-1,81] mean=1,03
Kuplokn [0,7-1,36] mean=1,01

NMivakag 2 EVpog tipwv Travel Time Index ava pépa

O xaptnc mou akoAouBel deixvel TG TIUEG Tou Travel Time Index yla OAa ta Toga TG TETAPTEC
Tou 2011. O SelkTNG XPNOLUOTIOLELTOL EUPEWG KAL YLO CUYKPLON TWV TIOALTELWV 0TI HVWHEVEG
MoAlteieg Apeplkng og OtL adopd to KUKAodopLakd mPoBAnua. Itn eploxn LEAETNG N HéEoN
T Tou Seilktn yla kabe umomneploxn daivovral oto mivaka mou akoAouBei:

Meploxn Travel Time Index
Hamilton 1.05
Durham 1.10

York 1.11
Halton 1.11

Peel 1.14
Toronto 1.19

Mivakag 3 Méon tpn Travel Time Index ava neploxn

Ymépvnua

Travel Time Index
081-1,08
109-1.22

)
L/ { 123-144
145-1.93
T Re o ——184.324

Xaptng 4 Travel Time Index

T3 15000 30080 a3 000/

4.4. Kwdwag os nepipailov Matlab

Jupdwva pe t pebodoloyia n moootikonoinon Tng cupdopnong Baciletal otn KATAvoun
TWV TAXUTATWV. € QUTA TN MEPLTTTWON, N XPron Tou HOVTEAOU TwV MKaoUCLAVWY KATAVOLWY
elval To epyaleio TNG ouykekpLUEVNG LEAETNG. Omwg £xeL eplypadel oto kedpaGAalo 2 e TO
BewpnTikd UMOPBABPO, TO HOVTIEAO TWV HEIKTWY YKOOUCLAVWY KOTOVOUWY Elval TO
otabulopévo dBpolopa omd KOOUGCLOVEG KATOVOUEG HE TIHPAUETPOUC TN HEON TLUA, TN
TUTTILKA ortOKALoN Kal to Bapoc.

Onwcg €xet avadepbel, n pebBodoloyia Poaociletal oe tpelg umobéoslg. Amd TNV
T(POKATOPKTIKY avAdAuon Twv SeSopévwy mapatnpnBnKe Mwe KAtd Tn SLAPKELD TNG NUEPAS
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kataypadovtal Kupiwg SUo katnyopieg taxutAtwy. H pio avtutpoowmneVel T XOUNAEG
TOXUTNTEG TTOU €lval Kovtd otn Ttaxutnta cuudopnong kat n deltepn oe uPnAotepeg
TOXUTNTEG TILO KOVTIA oTn taxutnta e€AelBepng pong. ZUudwva pe autn tn dlamiotwon,
yivetal n mpwtn umodBeon OTL oL TaxUTNTEC £XOUV TN Hopdr UEKTAG KATAVOUNRG HE SdUo
OUVLOTWOEG Pia yla Tig TaxutnTteg cupdopnong kat pia yla tig taxutnteg eAelBepng Ponc.
Emetta, yivetal umoBeon OTL N KATAVOWUN TWV TOXUTATWY €lval kavr va amokaAuyel ta
XOPAKTNPLOTIKA TNG oupdopnong Xwplc tTn xpnon aAwv peyebwv Omwe tn XWeNnTKOTNTA
Tou 061KoU SIKTUOU N ToVv OyKo TNG KukAodopiag. H tedeutaia adopd otnv unodbeon yla
KOWVOVLKA Katavopn Twv Sedopévwy yia tn Soopévn Xpovikn mepiodo.

O mpoodloploptdg TwV XAPAKTNPLOTIKWY TWV KOOUCLAVWY KOTAVOUWVY YIVETAL HECW TNG
ovamTuéng Kat xpnong kataAAnAou mpoypadupatog os meptpariov Matlab. MNa tnv emnitevén
TOU OTOXOU avamtuxbnkav oUuVAPTAOELS TEPA ATO QUTEG TIOU TPoodEpeLl To dlo To

TPOYP O

O kwbikag tou Matlab uhomoleitatl oe Tpia otadia. ApxKa yivetal elcoywyn Twv dedopévwy
KOL N TTPWTN Katavourn oe SU0 cuVIoTWOoEG PEoWw TNG ouvaptnong ‘k-means’ wote va yivel
opxLkomoinon Twv LETABANTWVY LEoN TN, TUTILKNA artokAlon Kot Bapog.

H ouvaptnon ‘k-means’ sival emavoaappovouevn kat Baciletal otov aAyoplOUo K-KEVTPWY
KOL OTOXeVUEL OTNV €UPECh CUOCTASWVY QVTIKEWWEVWY £TOL WOTE TA QAVIIKEMEVO Ot KAOe
cuotada vo oxetifovtal kol va pn oxetifovral amo ta avrikeipevo GAwv cuotadwv. H
ouvaptnon adol oploel oav apxKA KEVIPO TWV OPASWY TNV €AAXLOTN KOL TN MEYLOTN TLUN
tou Seiypatog umoloyilel tnv amodotacn kabe toxuTNTAC Ao T SU0 PECEC TaXUTNTEG KoL
TNV KATATAOOEL avAaAoya. XTn ouvéxela UTtoAoyilovtal oL VEEG UEOCEG TIUEG, OL TUTILKEG
amokAloeLg Kal Ta Bapn Twv SU0 opAdwVY Kol N SLadLKACLO OTAUATAEL OTAV Ol PECEG TIUES
ouykAivouv.

Méow autrg NG Sladlkaoiag apxikomolouvtal ol HeTaBANTEC WOTE va UMopel va Tpé€el o
KWOIKAG TG  ouvdptnong Twv  ykoouolavwy  Kotovopwv. H  ouvdptnon
‘gaussian_mixture_model’ AapBavel sicobo SVo péoeg TPEG (M _1, m_2), 800 TUTILKEG
amokAioelg (std_1, std_2), 0o Bapn (w_1, w_2) kal to mMARB0¢ Twv cuvicTwowy (K=2).

O UTIOAOYLOMOG TWV TIHWV TWV TOPAUETpwWY yivetal pe tn Ponbeia tou aAyopibuou
Expectation-Maximazition. O EM eival évag emavaAnmruikdg oAyoplBpog oOmwc EXel
avadepbel o omoiog ohokAnpwvetat o SUo Bruara.

O kwdikag Slafalel péow evog apyeiou excel évav mivaka [1x70] o omolog mepléxel to
KWOLKO Tou TOEOU Kal TIG TaxUTNTEC Kivnong omo TI¢ 5mu €wg Tig 10pp. Ot tayUTnTEG
eAelBepng pong Omwe autr €xeL oplotel Sev ocupmeplAapuPfdavovtal ylati okomog sival o
EVTOTILOMOG, O XOPOKTNPLOKOG KAl N TIOCOTIKOTOLNGN TNG KUKAOPOPLAKNG CUDOPNONG KATA
™ SlapKela NG nUéEpag. Ta dedopéva katd tn Slapkela tng voytag Ba emnpéalav to
anotéAeopa tng opadomnoinong. Emiong yla kaBe 16€o dlaBalel oav petafAntn elcddou Kat
tov avtiotolyo Travel Time Index kot tnv taxvtnta ehelBepng pong (free-flow speed).

O petaBAntég €€660u eival ot 6 mapdapetpol (m_1, m_2, std_1, std_2, w_1, w_2) twv Vo
OUVIOTWOWV TNC MELKTAG MKAOUGOLAVAG KOTAVOUAC, €va SLaypappa Tou amelkovilel tnv



Kotovoun Kabwg kol kKAamola PETpa akopa mou Ba avadepBolv kal Ba avaAuBouv otn
OUVEXELQ TNV eneepyaaiag.

H eyypadn twv petapAntwyv e€66ou yivetal oe apyeio excel pall pe to KwWSIKO Tou TOEOU
WOTE Vo UImopel To eUKoAQ va Yivel N oUvVOeon TOU TIVOKA TWV AMOTEAECUATWY HUE TN
XWpLKN MAnpodopia twv Towv o meplBaiiov ArcGis.

4.5. Enefepyaocio AMOTEAECUATWV

Onwg £xel avadepbei ta anoteAéopata tnG epapUoyns Tou Kwdka avtiotolyilouv os kabe
TOE0 TOU 06LKoU SIKTUOU 6 TIAPAPETPOUC. AUTEG OL TIOPAETPOL TIPETIEL VO OUVOUACTOUV LE
To UTtOAoLa EYEDN Tou €xouv umMoAoyloTel omwg ival o Travel Time Index, n tayxvtnta
eAelBepng pong Kat n taxVTNTa cUUdOPNONG LE OKOTO TO HABNUATIKO XOPAKTNPLOUO TNG
KukAodoplakng ocupudopnong yla kaBes o081k TuNUa ya Kabe pépa tng eBSopadac.

Mpv TN XWPLKN ATEIKOVLON KAl TV avAaAuon Twv 6e60UEVWY TAPOoUCLAloVTOL OL LECEC TIUEG
Twv U0 KaTAVOUWV yla KABe pépa tng eBSouadag oto mivaka 2.

1" Zuvictwoa Meiypatog (congested) 2" suvictwoa Meiyparog (uncongested)

Méo’n TLfT[LKr‘] S e Méo’n TL{T[LKr‘] Bépoc peTric Alatb'opd

Twun QTOKALON P wn QamoKALoN A Taxutntwy

(mph) (mph) (mph) (mph)
Asutépa 34.24 1.9322 0.44 38.65 0.5735 0.56 4.40
Tpitn 33.74 1.9721 0.45 38.47 0.6574 0.55 4.73
Tetaptn 32.94 2.0903 0.46 38.07 0.8095 0.54 5.13
Népmn 33.36 1.9964 0.45 38.27 0.7621 0.55 4.91
Napaockeun 33.97 1.8803 0.46 38.54 0.6450 0.54 4.57
2apparo 36.19 1.2462 0.43 39.06 0.3601 0.57 2.87
Kupakn 37.11 1.0168 0.38 39.33 0.2039 0.62 2.22

Nivakag 2 MECEG TIHEG MAPAUETPWY KOTOVOHWVY ava pépa tng eBSopnadag

Ta amoteAéopata Seiyvouv mwg uTtapxouv SLadopomolnoel HeTall TwWV NUEPWV TNG
eBdopadag yia 1o 2011. Ektog amod tnv Kuplakn yla TG UTIOAOLTIEG NUEPEG ONELWVOVTAL
oxedov ta (6la Bapn TWV UEKTWY KAaTtovopwy. To BApog KABE KOTAVOUNG OXETI(ETAL UE TN
Slapkela TnG KUKAodoplakng cupdopnaong, omote SeV UTIAPYXOUV EVTOVEG SLOKULAVOELG OTN
Slapkela. AvtiBeta n PEON TR TNG MPWTNG KATOVOWNG TIOU OVTUTPOOWITEVEL TIG XOUNAEC
TLUEG TIOU o)xetilovtal pe ouvBnkeg kKukAodoplakng cuudopnong Aappavet tn xapnAotepn
HEoN TIUA Y TV nuépa Tetdptn (32.94 mph) kot tnv vPnAdtepn yia thv nuépa Kuplakn
(37.11 mph). H &gltepn ouvioTtwoa Tou oXetileTal pe cuVvONKeG Kovtd otnv eAelBepn pon
emuPBefalwvel yla TNV KOAUTEPN KOL TN XELPOTEPN NUEPA OE eMiMedo oupdOpNnoNG TN MPWTN
katavoun 6nAadn otL n Kuplakn €xel to Alyotepo $OpTo Kal n TETAPTN TOV MEPLOCOTEPO.
TéAocg tn peyaAltepn Sadopd pEOWV TLUWV TwWV SU0 CUVIOTWOWV EXEL EMIONG N NUEPQ
Tetaptn.

H pabnuatikn meplypadr tng KATAVORNG TNG ToXUTNTOG MPEMEL va yivel o eminedo td6fou
061kol SIKTUOU WOTE va EVIOMLOTOUV Ta onpeia mou Tmapouctdlouv to PeyaAlTeEpPO
MPOBANUa. Emiong n XWPLKA KoL XPOVIKN avAAUCn TWV XOPOKTNPLOTIKWV TNG ToxUTNTOC
amote)el To akoAouBo otddlo tng peAétnc.



Onwg £xel avadepBel otn pebodoloyia kABe MAPAUETPOC —HEON TLUNR, TUTILKA OTTOKALON,
Bdpog- piag pelkTAC TKOOUGLAVAG KOTAVOUNG OVOIMOPLOTA TA XOPOKTNPLOTIKA TNG
KukAodoplakng ocupdopnong oe Moootiky popdr. Kabe mapduetpog €xel tn SWKA TNG
eppunveia. H péon tun tne 1" cuviotwoog Tou pelypatog npooeyyilel tn cofapdtnta Tou
dawopévou tng cupdopnong. Evw n peon T tTng 2™ oUVIOTWOOC TOU HElYHATOG UMOpEL va
OUOXETIOTEL e TN TaxUTnTa €AelBepng pong Kal ta Opla TWV TaxXUTHTwV Kivhong. To
abpolopa Twv TUTKWY amokAloewv o€ cuvbuaoud PE TIG HECEC TIUEG QVATIOPLOTA TNV
aflomiotia tou TOfou. Afyovtag aflomiotia evvoeital n ootdbela Twv KUKAOPOPLAKWY
ouvBnkwv. MéBodog rou Ba avaAuBel otn cuvéxela. To BApog TnG KABs KATAVOUNG UMopEl
va BewpnBsei Seiktng kukhodoplakng cupdopnong pe svpog tpwyv [0-1], e€nywvtag tnv
Slapkela Tou dpalvopEvou.

To MPpWTo OTASLO TNG AVAAUONG TWV ATOTEAECUATWY TIOU OKOAoUBel meplhapBavel tnhv
OVTIUETWITLON KABe Tapapétpou (Héon Twh, TUmkn amokAwon, BAPOG CUVICTWOWV)
EeXWPLOTA. XTOXOC TOU £ival N MEAETN TNG XPNOLUOTNTAG TWV TAPAUETPWY WG TTOCOTIKOL
Seikteg p€tpnong tg cuudopnong.

4.5.1. Méon Twn

H péon T TNG MPWTING OUVLOTWOOC KABE HEIKTAC MKAOUOLOVAG KOTAVOUNG OXETIZETAL PE TN
cofapotnta TNG KUKAOdOpPLaKNG cupdopnonG. Aev UMOpoUV OPWG Ol UECEG TLUMEC TOU
MElyHOTOC va £EETOOTOUV XWPLOTA OAAG O CUOYETION UETALU TOUC Kal PE TNV taxutnto
eh\elBepng pong.

H MpwTn oLVIOTWOoO TNCG HEKTAC MKAoUOoLAVAG KATAVOUNG adopd TIG XAUNAOTEPEC TOXUTNTEG.
O xAptnc mou akoAouBel amelkovilel TN MAPAPETPO HLEOT TLUN ATIO TN MPWTN CUVICTWOA TWV
MELKTWY KATOVOUWY TWV TOEwv tou 08kol Siktuou tnv nuépa Tetaptn. lMvetat oavtAnmto
TIWC TO KEVTPO TOU TopOovTo Kal Tou Hamilton éxouv Tig xaunAotepeg TLUECG. OL XaUNAECG TIUEG
prmopolV va BewpnBolv otoxélo Umapéng oupdopnong, OHwWC MIMOPEL Kal va
SwkatoAoyouvtatl and SpOUouS XapnAGTEPNG TAENG 1 N CUVLOTWOO VOl EXEL LILKPO BApocC.

2

Ymépvnua
Méon np 1ng Fuviorasaag (mph)
—— 500-2248
2247-3054
30,55 - 39,96
( 39975157

\
) 51886500
J

Xaptng 5 Méon tun npwtng Zuvictwoag (mph)
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O mivakag mou akoAoUBEL EPLEXEL TA TTOCOOTA TWV TOEWV TTIOU OVHKOUV o€ KABe katnyopla
yla KaBe pépa tng eBSoUAdAC yLa T HECN TLUN TNE TPWTNG CUVIOTWOAC.

Méon TR 1ng MNocootd To§wv

Juvictwooag (mph) Agutépa Tpitn Tetdptn Méumntn MNapaokeur) | fapparo Kuprakn
5-22.46 16,82% | 18,28% 19,47% 19,29% 17,36% 13,52% 12,00%
22.46-30.54 30,42% | 31,58% 32,90% 31,62% 31,43% 27,61% 25,29%
30.55-39.96 23,86% | 22,40% 21,53% 22,04% 23,21% 25,78% 28,21%
39.97-51.57 15,81% | 15,34% 15,33% 15,36% 15,31% 15,46% 15,15%
51.58-65 13,09% | 12,40% 10,78% 11,69% 12,69% 17,63% 19,35%

Nivakog 3 Katavopr Tiwv tng péong T tng 1™ cuvictwoag

H Sdladopd twv U0 PECWV TIHWV TIOU €XOUV TIPOKUWPEL Ao TNV avOAUGCN TWV UELKTWY
KOOUOLOVWY  KOTAVOUWV Hmopel va  meplypdPel kalltepa Tt ocofapdtnta  Tou
KukAodoplakol dpoptou. Ooo peyahUtepn eivat ol Stadopd Selxvel W UTIAPXOUV LEYAAES
evaAayEg ota emtineda toyUTNTOC MoU oxetilovtal pe cupudopnong. MNa mapdadetypa to to&o
pe KwOLko 4939 (Bploketal oto Topdvto Kol amoTteAel TUAMA TOU autoklvntodpopou 401 pe
KateLBuUvoN voTLa) (XAPTNG 6) yLa TNV NUEPQ AEUTEPQ EXEL TN MELKTH KAUTTUAN TTOU daiveTot
napakdtw. H dtadopd otig péoeg TIpéG eivat 32,56 mph mou deixvel peydin cupdopnon.
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Xaptng 6 Andomnaocpa Xaptn- 1D:4939
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210 xaptn 7 daiveral n dtadopd oTIG HECEG TIUEC TwV SUO KATOVOUWY TOU HELYUOTOS Yl
KAaBe 60 yla TNV nuépa Asutépa. Mvetal e0koAd QVTIANTITO WG TG UEYAAUTEPEC TLUES
AapBavouv peydlot avtokivntodpopol onwg o Queen Elizabeth Way (QEW) nou cuvééouv
TOL IPOACTLA [E TO KEVIPO TOU TOPOVTO. e avTiBeon, AOLTOV, LE TNV ATELKOVION TOU HUECOU
NG MPWTNG CUVLOTWOoAS daiveTal MwG N Xpron Tng Sladopdag ival o AMOTEAECHOTIKI Lo
TOV evToTlopd Twv onueiwv pe €vtovo ¢opto. H apxlkn umobeon tng avaAuong mwg ot
MECECG TIUEG UMOpPOUV va XpnolpomnolnBolv w¢ PETPO yla Th cofapotnta Tng cupdopnon
eruPefalwvertal.

ITn meploxn MEAETNG TO ONUOVTLKOTEPO TMPOPANUA cUDOPNONG EVIOTIIETAL OTLG UEYAAES
optnpieg Kal Kuplwg pe KatevBuvon MPoG To KEVTPO Tou Topovto. MoAAEC peléteg €xouv
ylveL yla tnv avtlpeTwnion tou MpofAnuatog Kol €xouv uloBetnBel pétpa Onwg To ‘car
pooling’. Yta mAaiola tou teleutaiou pETpou umapXeL Bk Awpida KukAodopiag omou
taldevouv oxnuata pe eAdxLoto aplbuod enpatwv Svo.

Ymépvnpa
Aagopd pEgWY TIpGY TORUTTIY
000-253

5:98- 11,50

—— 20263751

Xaptng 7 Awadopd Méowv Tipwv Tayxuthtwy

Eddoov daivetal mwe n Stadopd Twv HECWV TIUWV Elval XproLUo Kot EUXPNOTO UETPO yLO TN
HETPNON TNC KUKAOdOPLOKAC cupdopnong £xel evdladépov va Solpe To mpodil SAwv Twv
NUEPWV TNG eBdopadac.

210 mapakatw papdoypappa (Staypappa 4) daivovral Ta TOCOOTA TwV TOEWV TIOU AVHKOUV
o kAaBe katnyopia. Ol katnyopieg elval Sleg¢ pe to mapandvw Xaptn Kat adopolv otn
Sladopd TwV PECWV TWWWV. To ZoPPATOKUPLOKO TO TIOCOOTA TWV KOTNYOPLWV HE TUUEC
MLKPpOTEPEG amo 5,98mph akoAouBolv dpBivouca TAon yeyovog Tou OXETIETAL UE UIKPOTEPQ
enineda ocupdopnong otnv e€etalopevn meploxr. H pecaia katnyopla 5,98-11,50 mph
Aappavel ta uPnAoTepa MOCOOTA OTN EaN TG efSopdadag nepimou 20%.
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Awdypappa 4 MNocootd To§wv ava katnyopia Stadopdg HECWV TIHWV
4.5.2. Turukn AmokAon

Xpelaletal mpoco)r OTNV EpUNVELN TWV ATMOTEAEOUATWY TWV LETABANTWY TwV MNKaouoLavwv
KOTAVOUWV WoTe va eivalt o Oéon va Swoouv TAnpodopisc yla tn KukAodoplokn
ouudopnon os OTL adopd TN LETABANTOTNTA TWV CUVONKWY HECW TWV TUTILKWV QTIOKALOEWV
NG KATOVOUNG.

‘EXOVTOG TA OUTOTEAEOUATO TOU MOVIEAOU TWV MEWKTWY KAOUOLOVWV KATAVOUWYV, €lval
anapaitnto va efetaotel €AV oL TIEG TwV TTAPAETpwWY 0dnyouv os Sikdpudn (bimodal) n
povokopudn (unimodal) katavour. MopaATNPEWVTOC TLG TTAPAKATW KATOVOUES, Eival epudavng
n Stadopd Twv SUo KATNYOPLWV.
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Awdypappa 6 Noapadelypa LovoKOpUDNG LELKTAG
Fkaovolavig katavoung ID:6969, Asutépa
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Awaypoppa 7 Mopadelypa HovoKOpudNG LELKTAG
Fkaouolavig katavoug 1D:5012, Asutépa

Mo 1o mpoodloplopd twv SikOpudwVY KAl TWV LOVOKOpUdWVY Katavopwyv edappolovtal pia
OELpA amd KaVOVEG OTIWG auTol Exouv meplypadel oto deUtepo kKepAaAalo.

Onwc €xel avadepbel 0 YOpAKTNPLOUOG ULaG KATAVOUNG w¢ Sikdpudn 1 povokdpudn pmopet
VO OUCYETLOTEL E TPELG TIEPUTTWOELG YLa TNV a€LOTILOTIO TOU 081KoU SLkTUOoU o€ OTL adopd TN
KukAodoplakr cupdopnaon. OL TPELG AUTEG TTEPUTTWOELS lval aglomioTta ypriyopo, afLomniota
opyo Kal avaflomnioto. Me tn xpron tTng ékdpaong aflomiotia Tou o8kou SIKTUOU gvvoeital
n mbavotnta petoPfoAng twv kKukAodoplokwv cuvOnkwv. MNa mapadslypa, yio to obko
TUAMO HE KWOIKO 2659 TV nuépa AsuTEPa N KATAVOUN €ival SLTPOTLKA evw yia to 6969 Kot
5012 sival HoVOTPOTIES LE TIOPOUUETPOUG:

1" Suvictwoa Meiyparog (congested) 2" suviotwoa Meiyparog
ted
Kwdkog - - - - (unconges ed) - Tayxutnta eAevBepng
. Méon Turkn Bapog Méon Turkn Bapog .
Togou , , , , , , porg (mph)
A QIOKALON UELKTAG wn QIOKALON UELKTAG
(mph) (mph) KQTAVIOMAG (mph) (mph) KATAVIOUAG
2659 31.05 3.02 0.4 53 5.51 0.6 58,76
6969 30.09 4.26 0.73 36.49 2.93 0.27 40.97
5012 37.49 14.30 0.61 61.72 0.74 0.39 62.69
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Mivakag 4 Typuég mapapétpwv Mewtwv MNkaovotavwv Katavopwv- 1D:2659, 6969, 5012

Ta tpla autd tofa Tou 061KoU SIKTUOU £ival OL TPELG TIEPUTTWOELG TIOU UTIAPYOUV WOTE VA
aflohoynBel to TUNUA w¢ Tpog TNV aflomiotia. To T6€o 2659 sival SIKOpUDO He HEON TLUN
™N¢ mpwtng ouviotwoag 31,05 mph evw n deltepn ouvioTwoa €XeL PEan TR 53mph mou
TMANoLalel otnv T ¢ taxltntag eAevBepng pong 58,76 mph. Talbevovtag os auto TO
001KO TUNUa pia péon Asutépa tou 2011 umpxav €Vtoveg METOPOAEG OTIC KUKAODOPLAKES
ouvOnkec kabwg ta dVo Bapn eival oxedov loa evw oL HECEG TIUEG OMEXOUV ONUAVTLIKA
(21,95 mph). Q¢ ek TOUTOU TO TOLO YOpOKTNPLlETOL WG OVAELOTIIOTO Kol OmoteAel Ttnv
KOTNyopia e TG EPLOOOTEPEC EYYPOPEG.

Ta to¢a 6969 kat 5012 sival povokopuda OUwW amoTteAoOUV SLOPOPETIKEG TEPLMTTWOELS. To
6969 evw €xeL TO UeyaAUTeEpo PAPOC OTNV TPWTIN KOTOVOUN TOU QVILMTPOOWIEVEL TIC
TOXUTNTEG oUUPOPNONG WOTOCOo N Sladopd PETALY TWV UECWV TIHWV KoL TNG TaxUTnTag
eAelBepng pong ival tng taéng tou 6,4 mph kat 4,48 mph avtiotoxa. Eival pavepd nmwg ot
TOXUTNTEC TIOU ONUELWVOVTOL KATA TN OLAPKELD TNG NUEPAG €lval Kovid otn tayxutnta
eAelBepn por. To oblkd aUTO TUNRUA Yopaktnpiletal aflomota ypryopo. AnAadn, dev
ONUELWVOVTOUCAV CNUAVTIKEG OUEOUELWOEL OTNV TaXUTNTO Kivnong KAatd Thn SLApKEL TNG
Aeutépog to 2011 yia autd ATav aflOmoto Kol eMelSn ol HEOEG TIPEC £lval Kovtd oth
ToxutTnTa eAelBepng porng xapaktnpiletal wg yprnyopo. AvtiBeta 1o 160 5012 evw eivat
povokopudo dpa Kal aflomioto eival Opwe apyo. H péon tun pe to peyoaAltepo Bapog
(mpwtn ouvictwoa) eivat LkPOTEPN Ao TO % TG ToxUTNTA EAEVOEPNG PONG LE ATTOTEAET LA
To T0€0 Va Yapaktnpiletal aflomiota apyo.

To mARBog Twv Towv TIoU avrkouv o KABe katnyopla yla kaBe pépa tng efdouddag
TIEPLEXOVTAL OTO TTAPAKATW TIVAKOL:

Movotponn Koatavopn , X
= - = = Actporukn Katavoun
A§Lomiota ypriyopo A§lomiota apyo
Asutépa 6970 27 882
Tpitn 6860 2 1017
Tetaptn 6683 2 1194
Néprtn 6744 2 1133
Napaokeun 6971 4 904
Zapparo 7673 2 204
Kuplakn 7790 1 88

Mivakag 5 MARBog To§wv ava katnyopia afloniotiog kukAodopLlakwv cuvOnkwv ava pépa tng Bdopadag

O XwpLKOG TTPOCSLOPLOPOE TWV 0SLIKWY TUNUATWY TIOU OVAKOUV O€ KABE Katnyopla umopel
va Swoel KAAUTEPN €lKOVA TNG KATtAoTaong. Qotooo o dLaywpLlopog Tou TappatokUpLaKoU
Qo TIG UTIOAOLEG HEPEC TG fSopadag ival apKeTd eudavnc.

Ta meploodtepa avaflomiota odikd TUApata Bpilokovtal kovid otn oAn tou Topovto. To
Topovto amote)ei Moo €AENG amd TG yeltvidlouoeg eploxég Kabwe ekel xwpoBetolvtal ot
TIEPLOOOTEPEG ETLYELPNOELG KOUL TTOTEAEL OLKOVOULKO KEVTPO.

Aloonpeiwto eival mwg o péoog Travel Time Index yla Ta TOEQ TTOU £X0UV XAPAKTNPLOTEL WG
avalomota eivatl 1,27 evw yla ta aflomniota ypryopa eival 1,07. Eniong, yla ta toga pe
SLTporikA Katavopr umoloyiletal mwe Katd péoo 0po yia 60 Aemtd TV nUéPa oL TaXUTNTEC
Kivnong givat pkpdtepeg amd tn pLon toxvtnta eAelBepng pong.
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Xaptng 8 Katavour Katnyoplwv alomiotiog

EvSladépov €xel va mapatnpnBel mw¢ aAAalel n popdn TNG LEKTAG YKAOUGCLAVI G KATAVOUNG
KOTA UNKOG pilog peyaing oSikng aptnplog. MNa moapadetypa n Asewdopog 401 éva TUAUA TNG
omnolag Ba peletnOel katl amelkoviletal oto XApTn €XEL UAKOG 817,9 XIALOUETPA EEKLVAEL ATIO
to Windsor kal ¢ptavel péxpl ta cuvopa tou Quebec.

Xaptng 9 Autokivntodpopog 401

To TUAMO TIOU Tepvdel Péca amd tnv efetalopevn TePLOXn E€XEL TO HeYaAUTEPO
KukAodoplakd mpoBAnua otn Bopelo Apepikr). XpnowomoLeital and Toug KAaTtoikoug Twv
TOAEWV YUpW artd to TopovTo yLa TpOoBach oTo KEVTPO TNG MOANG.

To TUAMA TIOU OmelkovileTal £xel pnkog mepimou 67 pidta (107 ywopetpa). Itn Baon
Sebopévwy Tou xpnotpomnoleltal amoteAeital and 89 tofa pe dutikn kateLBuvon Kal 81
o0 pe avatolikn. Avaloya pe tn B£on tou k&Be Td€ou T dopd Kal TV wWPa TG NUEPAS TO
péyeBoc Tou kukhodoplakoU mpoPAfuaTog peTaBAAeTal.
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MNa mapadeypa 1o 061lkO TUAHO Tou 401 mou daivetal mapakdatw €xel avrtibeto
XOPAKTNPLOUO yLa avaTOALKN Kot SUTIKN KatelBuvon. To 081ko TUAA auTo eival pRkoug 5,5
XALOPETpWY. Taflbeloviag oe QUTO TO TUNUA TIC TPWLVEG WPEG ALYMNG ME KateuBuvon
SUTLKN TIPOC TO KEVTPO TOU Topovto N dladopd otnv TaxUTNTA KIvNong amo TI§ 6 T LEXPL TIG
6.15 eival and 43mph o 21mph 6nwg daivetal kat oto Staypappa. To Staypapua 8 adopd
£va TO€0 ard To cUVOAO TIOU GUVOETOUV TO EMIAEYUEVO OSLIKO T,
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Xaptng 10 Tupa avtokwvntédpopou 401

Méoa amo tnv avaiuon Twv Se80UEVWY TAXUTNTAC VL0 TOL GUYKEKPLUEVO OOIKA T AT TOU
outoknTodpopou 401 pe T XpNon TwV HEKTWY YKOOUCLAVWY KATAVOUWY TIPOKUTITEL TTWG
pe Sutikn katevBuvaon lval SITPOTILKA WG €K TOUTOU HE PeTABAANOUEVEC TaxUTNTES Kivnong
KOL OVATOALKA PE povoTpoma pe otaBepeg uPnAég Taxltnteg. O mivakag mou akoAouBei
£XEL TIC TMOPOUETPOUG TIOU TIPOEKUPAV amd TV avAAUCH TWV TAXUTATWY yla T duo
kateuBbuvoelg yla tnv nuépa Tetaptn. Ta AmoTteEAEOUATA TNG AVAAUGNC VLA TI UTTOAOLTEG
HEPEC TNG eBSopadag amodidouv Toug 8LoUE XapaKTNPLOKoUG ota tofa og OTL adopd thv
aflomiotia HeTaBOANC TOXUTNTOC EKTOC Ao TNV mepinmtwon tg Kuplakng mou oAa to toa
glval povotpona.

AU'[lKI"] KGTEL'JBUVO'I’] 1" Juvictwoa Meiypatog (congested) 2" suvictwoa Meiypatog
(uncongested)
K(.L)SLKC')C OVOH(I Ap(')uou Méaon Turkn Bdpog Méaon Turukn Bdpog
, wn amnokAon UELKTAG wn anokAlon UEKTAG
TO&OU (mph) (mph) KATAVIOUAG (mph) (mph) KATAVIOUAG
ON-48/Markham
29 | Rd/Exit 383 35,78 17,50 0,35 | 63,67 0,77 0,65




Neilson Rd/Exit

30 | 385 38,78 17,50 0,35 | 63,33 0,65 0,65
Morningside

31 | Ave/Exit 387 47,30 10,80 0,31 | 64,36 0,46 0,69
Neilson Rd/Exit

72 | 385 34,78 18,30 0,36 | 63,95 0,75 0,64
Morningside

73 | Ave/Exit 387 42,31 16,20 0,33 | 64,12 0,58 0,67
ON-48/Markham

29 | Rd/Exit 383 35,78 17,50 0,35 | 63,67 0,77 0,65

NMivakag 6 Tipég mapapétpwv Melktwv Nkaouolavwv Katovopwy THAOTOG TOU auTtoKvntodpopou 401- Autikr) Kateubuvon

1" Suviotwoa Meiypatog (congested) 2" Juviotwoa Meiypartog
(uncongested)
AvatoAkn KatevBuvon
K(L)&LK(f)C 'OVO[.L(I Ap(')uou Méon Tumkn Bapog Méon Turukn Bdpog
, A anokAon MELKTAG A anokAon UEKTAG
TOEOU (mph) (mph) KATAVIOUAG (mph) (mph) KATAVIOUAG
Morningside
26 | Ave/Exit 387 64,17 0,37 0,23 | 64,88 0,16 0,77
Meadowvale
27 | Rd/Exit 389 63,56 0,75 0,18 | 64,92 0,14 0,82
Neilson Rd/Exit
65 | 385 62,04 1,51 0,18 | 64,28 0,44 0,82
Morningside
66 | Ave/Exit 387 61,67 0,00 0,04 | 64,84 0,32 0,96
Meadowvale
67 | Rd/Exit 389 62,06 1,70 0,31 | 64,78 0,26 0,69

NMivakag 7 Tupég mapapétpwv Melktwv Nkaouotavwv Katavopwy TR OTOG TOU auToKNTodpopou 401- AvatoAkn

4.5.3. Bapog

KatevBuvon

KaBe pelwkty ykaouolavr) katavour €xel SUo mapapétpoug Bdapoug mou Seiyvouv moOco

OUMBAAAEL KABe cuvicTwoa oto pelypa. H mapdpetpog Bapog AapBavel TLEG amo 1o 0 £wg

To 1 Kal £xeL mpotaBel va xpnoLpomnoleital wg delktng yla tn SldpkeLla tng cupdopnonc.

Edv to BApog TNG MpwInG KATAVOUNG lval peyaAutepo amnd to deltepo Bapog (w_1>w_2)

Selyvel mwe oL ToUTNTEG TTOU oXeTilovtal Pe T KukAodoplakr cupddpnon kataypddovral

CUXVOTEPQ QIO TIG TAXUTNTEC TNG SeUTEPNC Katavopnc. Oco peyaAltepo eival to Bapog tng

MPWING OULVIOTWOOG TOOEG Teplocotepeg TOAvVOTNTEG UTtApXouv N SLAPKELW NG

ocupdoépnong va eival peydAn. AvtiBeta, otav to Seltepo Bapog eival peyaAltepo

(w_1<w_2) onuaivel mwg oL TaxUTNTEC TOU Kataypddovial cuxvoTeEpa ELvVOL QUTEC TIOU

mAnoLaouv TIg TaxUTNTEG EAsUBEPNG ponC.




To 061kO TuApA Ue KwdKO 48 Tou BplokeTal oTov autoklvntodpopo 401 otn mepLloxn tou
Topovto He KATELOUVON AVOTOALKA €XEL TIUEG TAPAUETPWY OTWC dalvovTal OTn KAUTTUAN
mou akoAouBel. Emiong €xet TaxvtnTa eAelBepng pong 63,14mph kat sival ditpormikr). Ano
To BAapog TN Mpwing cuvictwoag (w_1=0.71) kat tn Stadopd Twv PECWV TIHWY dalvetal
TIWG UTTAPXEL KUKAODOPLAKO TIPOPBANUA PE LEYAAN SLAPKELQL.
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Awdypoppa 9 Mewtr Mkaouotavr Katavopn- ID:48

W~
ID:48

H avaluon tng MOpOUETPOU QUTAG €AOXEVUEL KATIOLOUCG KLVOUVOUG OTNnV e£pupnveiog tou
dawopgvou. MNa nmapadelypa, amd TV avaluon TwWV HEKTWY MKOOUGLAVWY KATAVOUWVY TO
00 pe kwdo 3465 (Yonge street, Toronto, Southbound) mpoékuav oL MaPAUETPOL TIOU
daivovtal otn KaumuAn Katavopuns. To BApog TNG MPwIng cuviotwoog sival 19 dopeg
peyoAUtepo amd autd tng OeUTeEPNC KATOVOUNG. Qotoco yvwpilovtog OTL n TaxutnTa
e\elBepng pong eival 28mph, eival AdBog va epunveutel To peydho BAPOC TNG MPWTNG
OoUVLOTWOAG WG TPOPANUA CUUPOPNONG OTO CUYKEKPLUEVO TOED. ETtiong, amo tnv avaiuon
TWV TUTILKWV OTTOKAIOEWVY OTO TIPONYOUUEVO OTASLO TPOKUTTEL OTL N Katavoun eivot
LOVOTpOTIN.
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Awdypappa 10 Mewktn Mkaouvotavh Katavoun- 1D:3465

\ & =
Xaptng 12 Andomacpa Xaptn- ID:3465

ko . \ 1

H avdAuon Twv TiHwy Iou AapBAvel n mMopAapUeTpos Tou Bapoug Ba YiveL XpOVIKA LETOELY TwV
NUEPWV TNG €BSOUASAC KAl XWPLKA UETALU TWV TIEPLOXWV TIOU CUVBETOUV TN TEPLOXN
MEAETNG.

Jto Slaypappa mou okoAouBel daivovtal oL HECEC TIMEG TwV PBApWY TWV HEIKTWV
KOTAVOUWV ava pépa Tic eBSouadag. To BAPOC TNG MPWTNG KATAVOUNG TTOU CUVOEETOL HE
peyaAUtepn Sldpkela ot cuvlnkeg cupdopnong n Tetaptn AaUPBAVEL TN HUeYAAUTEPN TIUA
KoL To ZoPPatokUPLOKO TIG ULKPOTEPEG. OL TIHEG Tou SelTeEpoU BAPOUG TIC KOONUEPLVEG
€XOUV TLUEG amo 0,54-0,55 evw to ZaPBParto ¢tavel to 0,58 kat tn Kuplakn 0,62. Mpénet va
onpelwBel mwg OAeg TG pépeg TIc efSopadag n péon T tou Seltepou Papoug eival
MEYQAUTEPN ATIO TOU TTPWTOU.

Ardypappa 11 TiéG apapéTpou BAPOUG TwWV SU0 CUVICTWOWV ava NHEPA TG EBSOoNAdC
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JTNn OUVEXELN, O XAPTN amewkovilovtal ol TIUEG TOU MPWToU Bdpoug yla OAa ta Tofa tng
TLEPLOXNG MEAETNC.

Ymopvnpa

Bépog 1n¢ TuvioTiaag
0,02-020
021-040
041060
061080

081-1,00

Xaptng 13 Tyég Bdpoug 1™ cuvictwooag

Y& avtiBeon pe TIG TPONYOUUEVEC TTAPAUETPOUC TTIOU avaAlBOnkav To HEIKTO Bapog dev Sivel
onuela n TMeEPLOYEC Ue €VIOVOTEPO TMPOPANUO SLAPKELAG TNG KUKAOGDOPLOKAC cUUPOpnonG.
Onwc daivetal kal amd To MvaKaA HE TA MTOCOOTA SeV UTIAPYXEL KATOLO Kathyopila mou va
OUYKEVIPWVEL TIOAU LeYAAUTEPO TTOCOOTO Ao TIC AAAEC. Omwg emiong oUTE KATOLA TEPLOXN
£XeL peyahn Sladopad armod Tig UTTOAOLITEC.

MNooooto to§wv
Bdpog 1™ suvictwoog
0,02-0,20 22,48%
0,20-0,40 21,35%
0,40-0,60 19,09%
0,60-0,80 25,40%
0,81-1,00 11,69%

Nivakoag 8 Katavopn Tiuwv Bapoug 1™ cuvictoag

Nepioxn Méon tur Bapoug 1™ Suvictwoag
Hamilton 0,44
Durham 0,45
York 0,46
Halton 0,48
Peel 0,44
Toronto 0,48

Nivakag 9 Méon tur Bapoug 1™ katavoprg avé meptoxn

Onwg yivetal avtIAnmto, BewpnTikd, Umopel To BApog va cUVSUATETAL LIE TO XAPAKTNPLOTIKO
™¢ Slapkelag TNG oupdopnaong, otn mPafn Opwe n xprnon tou deiktn Sev punopel va dwoel
TIOAAEG TANpodOpleC ) VO EVTOTILOEL TEPLOYEC [LE €VTOVO TTPOPANUA OUTE VA TTOCOTLKOTIOLOEL
TN oupdOpPNOoN OTIWE ATAV O APXLKOG OTOXOC.

Y10 86eltepo 0TASL0 TNG avaAluong yivetol cuvOUAOUOG TWV HETPWV TIOU UTTOAoYioTNKOV Kalt
TWV TAPAPETPWY TWV KAOUOLOVWY KOTAVOUWY HE TETOLO TPOTO WOTE VA TTOOOTLKOTIoLN Ol
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LE TO KAAUTEPO TPOTO N KukAodoplakn cupdopnaon Kol va YIVEL LEpAPXNON TwV TOLWV TOU
061koU Slktuou pe Baon tn coBapdtnta Tou GaLVOUEVOU.

Erttdoyn MetaBAntwv

Ao Tnv avaluon oto mponyoUpevo otadlo MpogkuPav TMOWKIAG CUUTEPACHATA Yl TN
XPNOoN TWV MAPAUETPWY TWV UEIKTWY MKAOUCLAVWY KATOVOUWV YLa TN TTOCOTLKA LETPNON TNG
KukAodoplakng cupudopnong.

Apxk@, adol efetdoTnkay ol HECEG TIUEG TWV SU0 CUVIOTWOWV EEXWPLOTA TO CUUTEPACTUA
Atav nwg n dtadopd Toucg amodidel KAAUTEpA TNV UNtAPYXoUca Katdotaon. H avaAuon twv
TUTILKWV  amOKAIOEWV OUVTEAECE OTOV EVIOTIOUO TWV OS8IKWV TUNUATWY HE £VIOVO
KukAodoplako mpoBAnua. TEAog, Ta BApn TWV KATAVOUWYV TIOU OXeTI{ovTal e TN SLApKELa
™¢ cupdopnong pavnke mwe Sev pmopolv va xpnotomnotnfolv ano pova toug.

JTOX0G TOU GUYKeKPLEVoU otadiou TG avdluong elvat n Snuloupyia evog deiktn and ta
oamoteAéopata TNG ovAaAuong He TN HEDOSO TwV PEKTWVY MKOOUGLAVWY KATOVOUWY Kol
GAAWV PETPWV TIOU XPNOLLOTIOLOUVTAL YL TO TIPOSSLoPLOUO TG cuUdOpnong omweg o Travel
Time Index.

Ot petaBAntég mou emAéxOnkav sivat:

e O \Oyoc TNG HéoNC TWAC TS ToxuTnTag amd tn 2" cuvioTwoa TIPog T Héon TaxuTnTo
¢ 1™ ouvictwoac. (HetapAntn 1)

e To Bdapog tng 1" cuvioTwoag TG HEIKTAG YKAOUOLAVAG KATOVOUAC. (LETaBANTH 2)

e O MAoyog tng taxuTntag €AéuBepng pong mMpog TN HECN TN TNG TaxUTNTOG TNC
OUVLOTWOAG e TO peyaAUTtepo Bapog. (LetaPAntn 3)

e O Travel Time Index. (uetaBAntn 4)

AOyoL eTUAOYNG TWV HETABANTWV:

MapoTL 0To MPWTO OTASLO TNG AVAAUCNG O CUVOUACUOC TWV HECWV TILWV TWV CUVIOTWOWVY
TWV KATavopwv cuvdudotnkav wg dladopd yla tTnv KaAUTepn anddocn Tou o autod TO
otado emAéxOnke o AGyocC TNE HEONC TWAG TNE TaxvTnTac amd th 2" cuvicTwoa IPog TN
péon taxvtnta te 1™ cuvictwoag. EmhéxBnke o Adyog kaBwe ol petopAntéc mou Ba
ouvBéoouv To Selktn TPEMEL val UNv €xouv povadeg LETpnonc. O Adyog mpooeyyilel
oofapotnta tng oupdopnong onwg kat n dadopd TOug. To TAEOVEKTNUA QUTAG TNG
peTtaPANTAG elval OTL Sev €Xel LOVASEC Kal gival ouykplolun HeTady TwV OSIKWVY TUNUATWY
aveEaptnTa anod Ta YEWUETPLKA XOPAKTNPLOTIKA TOUC.

To Pdapog TNG MPWING KATavoung kaBe Oelypoatog oxetiletalr pe tn SLAPKELA TNG
ocuudoépnong. Qotdéoo cav Seiktng amd povog tou Oev Katddepe va omodwoel TNV
kotdotaon. Opweg n cuppetoxr tou Seiktn propel va cUpPPAAEL BeTikA yia TV KaAUTEPN
ToooTIKOMoOo(NoN TNG oupdopnong. Amotelel PetaBAnth xwpig povadeg mou emiong eival
OUYKplown METALL TwV TOEWV aveEapTnTa TNG Katnyopiag Tou o8kou Siktuou.



H tpitn petapAnti mou emiAéxbnke eival o AOyog TnG TaxuTnTag EAeVOEPNC PONG PO TN
MEON TN TNG TaxUTNTAG TNG CUVLOTWOOC HE TOo peyaAutepo Bapoc. H cuvioTwoda HE TO
peyaAUtepo Bapog eival ekeivn mou kuplapyel. O Adyog mou xpnoldomnoleital delxvel Tnv
avaloyla TNg emikpatoloag TaxUTNTAG TPOG TNV TaxUTNTa €AeVBepPNC porg mou eival n
emBupntr. Eav autdc o Adyog mAnolalel tn povada onpaivel TMwE yla Tn HeyoAUTEPN
SLapKeLa TNG NUEPOC OL TaxUTNTEG Kivnong eival Kovtd otnv eAeUBepn pory 600 TIO ULIKPOG
glval o Aoyog 1600 peyalltepn cupdopnon €xel. Ao to mponyoUpevo otddlo avaluong,
yla TNV nuépa Tetdptn ylwo mopddelypa, to 46,56% Tov TOSwvV £XOUV TO TPWTO PBdapog
peyaAltepo. Emiong, autog o Seiktng elval xwplg Hovadeg Kal OUYKPIOLMOG HETAEU TwV
TOEWv.

H tétaptn petaPfAntn sival o Travel Time Index mou xpnolpomnoleltal Kupiwg amod to Texas
Transportation Institute oto etriolo teuxog Urban Mobility Report. O &giktng ocuykpivel Tnhv
Taxutnta eAevBepnc pong (free-flow speed) pe tn TaxvTnTta cupdopnaong (congested speed).
O beiktng mep\apPavel TaxuTNTEG yla emavalappavopevn kot pn cupdopnaon. O deiktng
Tou elval xwplg povadeg pnopel va xpnotpomnolnBel yia tn cuykplon Tafdlwyv SladopeTikou
MNKOUG KOL VA EKTLUNOEL TOV EMUTAEOV XPOVO TIOU OTIATAAATE AOYW Kivhong.

KaBwg €xel emilexBel va cuvduacTtolv oUTEG OL LETABANTEC YPAUMLKE TIPETTEL VoL alto§oB0oUv
Bdapn ylo T KABe pia. Ito emdpevo otddlo mpemnel va emhexBel o tpomog mou Ba yivel n
gmAoyn Twv Bapwv yla T ovvOeon tou Seiktn.

4.5.4. Avalutikn lepapyikn Aradikacia (Analytical Hierarchy Process)

H Avahutikp M£Bodog lepapxnong (AHP) eival pla eupéwg xpnowlomnololpevn péBodog
ekTipnong PBapwv. MNa tnv ektipnon twv PBopwv mou amodidovtal ota kputpla n AHP
umoAoyilel TI¢ LOLOTIUEG Kal Ta WSloSlaviopaTa evog TETPAYWVLKOU TIivaKa TPOTiHnong mou
TIEPLEXEL TIG TOCOTIKOTIOLNHEVEG TANpodopie¢ mpotiunong ywa oAa ta Suvatda levyn
KpLTnplwv, TTou UIoPoUV VoL GXNUATLOTOUV.

21N ouyKeKpLUEVN TiepinTwon, cUudwva Pe TNV AHP O0Aeg ol petaBAnteg mpémnel va tebouv
oe plo oslpd onuavtkotntag mou Seixvel mooo ocupParel kdBe petopAnth otnv
TIOOOTIKOTOLNGN TNG oUUPOPNONG. AsUTEPOV, AUTEG OL HETAPANTEG ouykplvovtal n pio pe
™V AAAn Katd {evyn o éva mivaka oUyKpLoNnG, oTov OTolo N OXETKN onupacio ekdpaletal
HE aplOuntikéc TEG. Omweg éxel avadepBei oe mponyolpevo keddAato, n KALOKa
KaTATagng mou xpnolomoliOnke ival autr mou npoteivouy ot Saaty kat Vargas. H kAipaka
katataéng Eekva amo to 1, to onoio ekppdalel tnv idla onuacia, £wg to 9 To omnoio ekdpdlst
«akpalo» peyaAUtepn onuacio tng pio LeTtaBAnTic évavit tou GAAou.

3to mpwto otadlo, adoUu £xouv emiheyel ol petaPAntég mou Ba xpnoidomolnbouv,
Snuoupyeital o mivakag katd elyn ouyKpLoEwV.



0O AOyoG TG HEoNG To Bapogtng 1™ 0O AOyog TG ToXUTNTAG
TLUNAG TG TaXUTNTOG CUVLOTWOAC TNG e\elBepng pong mpog tn
and tn 2" MELKTAG MEonN TN TNG TaxUTNTOC
, CUVLOTWOA TIPOG TN YKQOUGLAVAG NG OUVLOTWOOG UE TO
MetaBAntég péon TaxuTNTA TNG KATAVOUNAG. peyaAutepo Bapoc.

1™ Guvictwoog
(netaBAntA 1)

(netaBAnT 2)

(netaBAnT 3)

O Travel Time Index.
(neTtaBAntA 4)

O A6yog NG pEONG TLUAG TNG
tayUtntag  amd 2"
OUVLOTWOO  TIPOG TN HEON
tayUtnta g 1" ocuviotwoog
(netapAntn 1)

1/3

To Bdpog tng 1™ cuviotwoog
NG  MEWKTAG  YKAOUOLAVIG
KATAVOUNG. (HeTtaBAntn 2)

O MNoyog tng TaxutnTog
eA€éUBEpPNG PONG TIPOG TN MEDN
TR ™G TtoxVTNTAG  TNG
OUVLOTWOOG ue T0
peyaAUTEPO Bapoc.
(netapAntn 3)

1/4

1/3

O Travel
(neTtaBAnth 4)

Time  Index.

1/3

1/6

1/2

Nivakag 10 Bapn MetafAntwv katd {eVyn CUYKPLoEWV

KaBe pia amd Tic TIpéEG ou TiepLéxel o mivakag 10 pmopel va BewpnBel 6Tl ekdpalel MOOEG
dOpPEG Elval IO CNUAVTIKI Lo TTOPAUETPOC-KPLTAPLO ATTO TNV AAAN.

H emloyn twv Babuwyv oto mivaka ouykploswv TEPLEXEL UTIOKELUEVIKN Kpion. Ta Tig (Sleg
METABANTEG, GAAN peAéTn Ba pmopouoce va ¢tiagel dladopetikd mivaka clykplong. H
ETUAOYH TWV TEAKWY CUCXETIOEWY CNUAVTLKOTNTOG EYLVE LETA OO SOKLUEC Kal AapBavovtog
UMOPLV TO CUUTIEPAOHATO TOU TIPWTOU €emMMESOU avaAuong Twv Sedopévwy Kal Twv
TIAPAUETPWV.

To endpevo BApa gival 0 UTTOAOYLOUOC TWV LELOSLAVUCHATWY artd Tov Tiivaka Katd {euyn
ouyKploswv mou yivetal pe emavaAnmrikn Stadikacio.

ApXIKA, UPWVETAL O TIVOKAG OTO TETPAYWVO Kal abpoilovtal Ta otolxeio Tou Tivaka Kotd
YPOpA:

MetaBAntn 1 | MetafAnti 2 | MetaBAnt3 | MetaBAnt) 4 | ABpolopa
MetaBAnth 1 4,00 2,50 10,50 16,00 33,00
MetaBAntA 2 8,75 4,00 21,00 27,00 60,75
MetaPfAntn 3 2,17 1,08 4,00 6,75 14,00
MetaBAntn 4 1,29 0,61 2,83 4,00 8,74

Ma kaBe ypapun Tou mivoka, YiveTal poagyyLon Tou BAPOUG TOU aVTIOTOLXOU OTOLXEloU UE
To TnAiko tou &la Tou aBpoiopatog Twv oTolyeiwv OAou Tou Tivaka. AapBdavetal €10l TO
Bdpog tou omolol oL CUVIOTWOEG €ival KavoviKOTIolNUEVEG, dnAadn £xouv dBpolopa Tn
povada:
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Bdpn
MetafAnt) 1 0,27
MetaBAntn 2 0,52
MetaBAnt) 3 0,12
MetafAntn 4 0,07

Mivakag 11 Bapn ava petaBAnth

H Sladikacia emavalapBavetal YéExpL ol TIHEC TwV Papwv va cuykAivouv. Ta teAlkd Bapn

TIOU T(POKUTITOUV WETA TNV emavaAnmrikn Stadikacio kat tn oUykAlon mapouctalovial oTto

Tivaka:
Bdpn
MetaBAnt) 1 0,28
MetaBAntn 2 0,52
MetaBAnt) 3 0,12
MetafAntn 4 0,08

Mivakag 12 Bapn ava petaBAnth

Adou £xouv umtohoylotel Ta Bapn yla kABe PeTaBAnTn yivetal o uTtOAOYLOUOG Tou Seiktn yia
TNV eMiteUén TOU OTOXOU TNG UEAETNG TIOU E€LVOL O EVTOTILOUOC KAl N TTOOOTIKOMOLNoN TNG

cupudopnong otnv e€etalOpevn eployn).

JUpdwva pe ta Bapn mou unoAoylotnkav n e€iowon Tou deiktn cuudopnong (congestion
indicator) mou Ba xpnowuomnolnBel eivadt:

m;
Cl =0.28%—4+0.52*w; +0.12 %
my

+0.08 xTTI

freeflowSpeed
m

‘Omou m ivat n péon Ty TaxUTNTOG TNG CUVLIOTWOOC LE TO PeyaluTtepo Bapog.

O 6eiktng dev €l POVABEC HETPNONG KOL UIMOPEL va xpnotluomolnBel yla va cuykplBouv
00LKA TUNUaTO pe SLAdOPETIKA YEWUETPIKA XAPAKTNPLOTIKA. Emiong, 6ev meplopiletal n
edapuoyr Tou HOVo oTn TIEPLOXH UEAETNG.

21N ouvéxela, yla kabe pépa tng eBSopadag yio oAa ta tofa umoloyiletal o deiktng ue
OKOTIO TN XWPLKA KAl XPOVIKA avdAucn tou.

4.5.5. Xpnon tou &ciktn (Cl)

Mo kaBe pépa tng efdopadag umoloyiotnke n T Tou Seiktn. ITo mivaka mou akoAouBet
umtoAoyiletal n eAAXLOTN, N KEYLOTN, N KECN TLUA TOU KO N TUTIKN armokALon. Omnwg kal oto
npwto emninedo avaluong OAeC ol KaBnuUepPLVEG HEpeg Belxvouv va €xouv Ta (Sla emineda
KUKAodoplakng cupdopnong Ue tn Tetaptn onuelwvel eAadpw auvénuéva. AvtibBeta tn
Kuplakn n péon tun tou deiktn (0.69) sival xapnAotepn YEyovOC TIOU CUVONRKEG LELWUEVOU
doptTou.

Agiktng Zupdopnong
Min Max Mean St. Dev
Agutépa 0.50 1.49 0.77 0.15
Tpitn 0.49 2.23 0.78 0.16
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Acgiktng Zupdopnong

Tetdptn 0.52 2.41 0.80 0.16
Népmntn 0.49 2.45 0.78 0.16
Napaokeun 0.50 1.91 0.78 0.16
Zappato 0.47 2.14 0.73 0.14
Kuplakn 0.49 1.17 0.69 0.12
MNivakag 13 Ztaotiotikd Seiktn cupdopnong ava pépa tng eBSopasdag
H meploxn HeAETNG amoTeAeital amo MOAELS e SLOPOPETIKA XAPAKTNPLOTIKA.
Neploxn Min Max Mean St. Dev Neploxn Min Max Mean St. Dev
Durham 0.50 1.35 0.74 0.14 Durham 0,50 1,16 0,76 0,15
Halton 0.50 1.13 0.75 0.15 Halton 0,50 1,15 0,77 0,15
Hamilton 0.50 1.15 0.73 0.13 Hamilton 0,50 1,33 0,74 0,14
Peel 0.50 1.34 0.77 0.16 Peel 0,50 1,31 0,78 0,16
Toronto 0.50 1.49 0.80 1.16 Toronto 0,51 2,23 0,82 0,17
York 0.50 1.39 0.76 0.15 York 0,49 1,23 0,76 0,15
NMivakag 14 Ztatiotikd Seiktn cupdopnong ava neploxn- Asutépa MNivakag 15 Ztatiotkd deiktn cupddpnong ava neploxn-
Tpitn
Neploxn Min Max Mean St. Dev Neploxn Min Max Mean St. Dev
Durham 0.52 1.28 0.79 0.15 Durham 0,50 1,29 0,76 0,15
Halton 0.53 1.16 0.81 0.14 Halton 0,51 1,15 0,78 0,16
Hamilton 0.52 1.70 0.76 0.15 Hamilton 0,50 1,37 0,74 0,14
Peel 0.53 1.44 0.80 0.16 Peel 0,50 1,40 0,77 0,16
Toronto 0.52 2.41 0.90 0.26 Toronto 0,50 2,45 0,83 0,18
York 0.52 1.21 0.79 0.15 York 0,50 1,24 0,77 0,16
Mivakag 16 Ztatiotika deiktn cupdopnong ava reploxn- Tetaptn Mivakag 17 Ztatiotikd eiktn cupdopnong avd repLoxn-
Néumntn
Neploxn Min Max Mean St. Dev Neploxn Min Max Mean St. Dev
Durham 0,50 1,27 0,77 0,15 Durham 0,50 1,12 0,72 0,14
Halton 0,51 1,21 0,77 0,15 Halton 0,50 1,06 0,72 0,13
Hamilton 0,51 1,26 0,74 0,14 Hamilton 0,50 1,32 0,70 0,13
Peel 0,51 1,29 0,77 0,16 Peel 0,50 1,10 0,74 0,14
Toronto 0,50 1,91 0,82 0,17 Toronto 0,548 2,14 0,75 0,15
York 0,50 1,19 0,76 0,16 York 0,50 1,11 0,74 0,14
Mivakag 18 Ztatiotikd Seiktn cupudopnong avd repLoxn- MNivakag 19 Ztatiotkd deiktn cupdopnong ava nepoxn-
MNapaokeun Zapparo
Neploxn Min Max Mean St.
Dev
Durham 0,50 1,04 0,69 0,13
Halton 0,49 1,00 0,69 0,12
Hamilton 0,50 1,03 0,69 0,12
Peel 0,50 1,05 0,71 0,13
Toronto 0,49 1,18 0,69 0,13
York 0,50 1,03 0,70 0,12

NMivakag 20 Ztatiotikd Seiktn cupdopnong ava neploxi- Kuplakn

ITOUG MOPAMAVW TIVOKEG GalivovTol TA OTATLOTIKA TEPLYPOPLKA XOPAKTNPLOTIKA ava TIOAN
yla KABe pépa. Aev mopatnpoUvTol HEYAAEG LETAPBOAEG OTN HEDN TLUN OVAAOyQ UE TN UEPQL.
QOTO00 UETALY TWV TEPLOXWV YLa TIG KaBnuepwveg Slakpivovtatl dtadopeg. Ma mapadelypa
To Hamilton €ival n meploxn mou yla OAEC TIC NUEPEG TIG BSouadag €xeL TN XapnAotepn
MEon TN pe gVpog 0,69 tn Kuplakn kat 0,76 tn Tetdptn.
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Kottalovtag ta amoteAéopata OAEG Ol EPLOXEC TNV NUEPA TETAPTN €XOUV TN UEYAAUTEPN
Toug Tun. Evw, n cupdopnon to ZapParto petwvetatl. To Durham kal to Halton onuewwvouv
™ peyaAltepn peiwon otn péon tn, ano 0,79 kat 0,81 avtiotowa tnv Tetdptn os 0,72 t0
JaBParo. H Kuplakn elvat n pépa pe ta pikpotepa emnineda cupdopnong.

Y10 Slaypappa mou akoAouBel daivetal n petaBoAn TNg HEoNG TN avA TIEPLOXN KATA TN
Slapkela pla eBdouadag. H mepoxy tou Hamilton Eexwpilel kaBwg onuelwvel Tig
MLKPOTEPEC TIUEG. H TOAN Tou Topovto avtiBeta Slakpilvetal eUKOAA yla TG UEYOAUTEPES
TLUEG TTOU E£XEL

0,9

0,85 e DUrham

/ \ e Halton
0,8

e Hamilton

e Pee|

0,75 -
s TOronto
0,7 e Y Or kK
0,65 T T T T T T \
& . O Q _Q o A
SRR R
W N N OQO A O
&

Adypappa 12 MetaBoAr péong TG deiktn cupdopnong ava eploxn Kot ava pépa tg epdopasdag

MéxpL tTwpa o Seiktng avaluBbnke Xpovikd HeTafl Twv nuepwv tng efdopddag kol To
CUMTEPAOHO NTAV OTL N TETAPTN ATAV N LEPA TIOU Ta Tafidla SlapkoUuoav MEPLOCOTEPO ATIO
KGBe AAAN pépa.

MeyaAn onuacio £xelL n xwplkn dltakupavon tou deiktn. Otav 0bikad To6€a mou yettvialouy
€xouv uPnAecg TEG oto Seiktn n coPfapdtnta tng cupdopnong avdavetal. EKTog anod tig
WPEG OLYUNAC UTIAPXOUV KaL Ta Tagidla aLypng.

To 08KA TUAMATA LA TIEPLOXNG Sev emPapulvovtal HOVO amo T OXAHUATO TWV KATOIKWY
touc. MNa mapadelypa, moAAd kaBnuepva talidla Eekivape anod to Hamilton pe mpooplopo
to TopovTo Kal yivovtal péocw Ttou autoklvntodpouou Queen Elizabeth Way. Alaoyilouv to
XaAtov 6mou mpootifBevrtal Kal Ta oxApata TG dlag tng meploxnc. Kat padl pe ta oxnuata
TWV UTIOAOUTTOV TIEPLOXWV KATOANYOUV KUpPiwG oto Topovto. AUTOC ival Kal £vag AOyog Ttou
OTO GUYKEVTPWTLKA OIOTEAESHATO ava Tteploxr) To Hamilton €xel Ti¢ KAAUTEPEC MECEG TIUEG.

O xaptnc mou akoAouBel £xel OAEC TLG TIUEG TOU SeikTn yia OAOKANPN TNG TIEPLOXNG LEAETNG.

310 XAaptn ot autokvntdédpopol 401 kat QEW Siakpivovtal Kal avikouv otnv Tehsutaia
Katnyopia pe Tég deiktn [1,09-2,41]. To kévtpo Tou TopovTo onUeLwVeL UPNAEC TIUEC.

Agiktng MNocooto
Juudopnong | Tofwv

0,52-0,67 25%
0,68-0,80 25%
0,81-0,92 25%
0,93-1,08 22%
1,09-2,41 3%
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Nivakag 21 Katavopn towv yia to dgiktn cupdopnong

Ymépvnua
Aciktng Tuppopnong
0.52- 067
0,68 - 0.80
081-082
——083-108
—109-241

Xaptng 14 Asiktng Zupdopnong
21tn ouvéxela Ba peAetnOel n nepimtwon tou autoklvntodpopou 401. KabBwg amnotelel éva

SpoOpo TTou ETIAEYETAL QMO TOUG KATOIKOUG yLa Ta TaidLa Toug pog T OAN Tou Topovio
KoL évay amd autolG e Tn PeyaAlTtepn oupdopnon oto Kavada.

Yropvnpa
(=]

052087

0.8 -080

\ 081-082

g ——o0s3-108

A [ — 09241
imd 79 18200 1] 0400

15 Twuég deiktn cupdopnong avtokivntédpopou 401- Autikr KatebBuvon

Xaptng 16 Tiuég deiktn cupddpnong autokvntodpopou 401- AvatoAkn KatebBuvon
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JTOUC TapamAvw XAPTeG dalveTal n T Tou Oeiktn yla Tov autokwntodpouo 401 pe
kateBuvon SUTIKA Kal avoatoAlkn avtiotolya. Alakpivetal n e€€AEN tng cupdopnong mpwv
TO KEVTPO TOU TOPOVTO Kol N KopUdwWon TG oTo KEVTPO Tou. Emiong afloonpeiwto sival mwg
otnv neployn Peel umdpyel £va 081KO TN A TTIOU OVAKEL OTNV Katnyopia pe Tipég [0,93-1,08]
Kal yla Tig duo kateuBuvoelg. Méow autng TnG availuong evtomilovtal akplBwg ta onueia
pe peyaAltepo MPOoPANUa otov KukAodoplakd ¢opto. Afloonueiwto eival OTL umdpyxouv
Sladoyika tofa mou n T tou Oeiktn pmopel va €xel Stadopd 2 f kat 3 tAaelg. Auto
ONUALVEL WG T WPEG ALXUNG N HeTaBOAR OTIG TaxUTNTeg Kivnong eival évtovn wote n
ooBapotnTa TNG KOTAOTAONG VO LEYOAWVEL.

2T OUVEXELA XPNOLUOTOOUE TNV avdAuon hot spot woTe va eviOMOTOUV TOU UTIAPXOUV
OTATLOTIKA ONUAVTIKEG cuoTolyieq 08IKWV TUNUATWY pe PnAEg TipEG (hot spots) Tou Seiktn
KOlL Ttou HE xaunAég (cold spots).

210 XApTN UYPNAEG TUUEG CUYKEVIPWVOVTAL KUPLWG OTO UEYaAUTEPO PEPOG TNC TIOANG TOU
Topovto. Eniong oto votio tuAua twv meploxwv Halton kot Peel undpyxouv 800 yelTOVIEG
08LKWV TUNUATWY e VPNAEC TIHEG oL omoleg mepAapBAvouV TIC HEYAAEG OBLKEC apTnpieg
Tou €xouv efetaotel YWPLOTA Ot TPONYoUUEVO OTAdLlo OMWE €lval oL autokwvntodpopol
QEW ko 401.

uuuuuu
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Xaptng 17 Hot-Spot avaAuon 8&iktn cupudopnong

4.5.6. lepapxnon o8kov Siktuou

210 televtaio otadlo TNG avAAuong e Tn Xpnon Tou O&eiktn TOU £XeL UTIOAOYLOTEL
LEpOPXOUVTAL TA TOEA TTOU ATtOTEAOUV TO 081KO SIKTUO TNG TEPLOXNG UEAETNG.

H Sladwaoia tepdpxnong €xet moAl HeyaAn onuooia yia tnv uloBEtnon tTwv KataAnAwy
METPWV YLl TNV AVTLUETWIILON TOU TPOPBANUATOG TNG cUpdOopnong. OAeg oL MapAPETpOL TTOU
oxetilovtal pYe tn coBapotnta, tn SLApKELX Kal TNV MBavoTtnTa HETOBOANC TWV cuVONKWY
TWV KukAodoplakwv cuvOnkwv repthappavovtal otn Stadkacia Lepdpynong.
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MNna kabe pépa tng efdopadag ta tofa tou 08kou Siktuou €xouv dladopetik TIUR. Qotoco,
yla TNV LEpAPXNONn Tou¢ eTAéyetal n pépa tng €Bdouadag mou €xel To PeyalUTEpO
MPOPANUA. Ao tnv avaAlucn ota ponyoUleva oTadla TPOKUTITEL TwG N cupdopnon otn
TiepLOXN MEAETNG TNV NUEPA TETAPTN lval XELPOTEPN Ao KABE GAAN pépa.

JT0 mMopaKATw Tivoka 22 mapouctdlovtol To top-20 TwV O8IKWV TUNUATWY HE TIC
vPnAotepec TIUEC oTo Seiktn cupdopnonc.

Katataén Kwdikog | Ovopa 0dkou Siktuou | MNeploxn Mnkog | Méon i | Méon tur | Asiktng
(miles) | 1 (mph) 2 (mph) Jupdopnong

1 4939 ON-401- Southbound Toronto 0.28 9.23 52.46 2.96

2 7763 ON-401- Collector Toronto 0.42 17.9 52.85 1.83

3 7732 ON-401- Collector- Toronto 0.15 9.63 44.05 1.71
Eastbound

4 6530 Don Valley Pky- Toronto 0.40 17.05 48.15 1.67
Northbound

5 7820 ON-401- Collector Toronto 0.23 19.38 47.08 1.67

6 7765 ON-401- Collector Toronto 0.26 11.79 29.06 1.64
Westbound

7 7740 Bathurst-Exit 366 Toronto 0.15 9.69 40.59 1.58

8 7805 Don Valley Pky- Toronto 0.24 11.01 33.95 1.47
Southbound

9 2474 ON-401- Southbound Toronto 0.41 25.89 59.36 1.46

10 6476 ON-409 - Northbound Toronto 0.63 14.85 59.08 1.46

11 7784 Vicotria Park Av.-Exit Toronto 0.40 13.08 43.21 1.42
375 - Northbound

12 2597 Evans Av — Exit 138 - Peel 0.18 15.78 59.24 141
Southbound

13 6518 Mississauga Rd-Exit Peel 0.85 32.31 62.75 1.41
336 - Eastbound

14 236 Eglinton Avenue- Toronto 1.50 21.17 50.51 1.39
Northbound

15 7789 Don Valley Pky- Toronto 1.16 21.57 46.80 1.38
Southbound

16 7799 22.18 47.15 1.37

17 7825 ON-401- Collector Toronto 0.34 26.24 48.15 1.36

18 5008 ON-401- Collector Toronto 0.56 26.54 50.36 1.36
Westbound

19 2539 Weston Rd- Exit 357 - Toronto 0.42 19.33 36.77 1.36
Westbound

20 4940 Sheppard Av — Toronto 0.38 32.89 62.26 1.33
Southbound

MNivakag 22 lepapxnon o8kou Siktuou

MoAU peydAn onuacio 6ev €xel povo n amin mapdBeon tov 10 08IKWV TUNUATWY PE TIG
vPnAotepec TWEC Tou Selktn oupdopnong dAAA Kal N LEAETN TWV XOPAKTNPLOTIKWY QUTWV
TWV TUNUATWY. H ponyolpevn avaAuon €6etfe mwe n mepLoxr) Tou TOPOVTIO AVTLUETWTTI(EL
0 peyaAltepo mMpoPAnpa. Me Bdon autd Atav avapevopevo to top-20 va amoptiletot
KUPLWG amod to€a otn neploxr tou Topdvto pe e€aipeon SUo tota otnv neployn Peel.

JTN OUVEXELX Ttapouclalovtol OVOAUTIKA Ta &€ka amd Ta €ikool OO6LKA TUAMOTA TOU
TAPATAVW TiVoKa. IKOTOC TNG MAPABEoNC TWV XAPAKTNPLOTIKWY KOl TNG TOPELOC TOU WG
6w elval va SlepeuvnBolv Ta MAEOVEKTAUOTO KoL OL aSUVOUIEC TNG TPOTEWVOUEVNC
pebodoroyiag.



To€o pe Kwdko 4939:

To 160 pe kwdKO 4939 PBploketal Bopela otn mepLo)n tou Topdvto OmMwe daivetal oto
TIOPOKATW XAPTN UE VOTLA KaTewBuvon. ZUpudwva pe tn pebodoloyia Bpioketal otn mpwtn
B£on twv to€wv ou avtipeTwilouv To peyaAltepo pdPAnua cupudopnong.

Xaptng 18 Andonaocua Xaptn- I1D:4939

OL taxltnteg kivnong amo tn Pacn Sedopévwyv MOU XPNOLUOTIOWBNKE ylo TV NUEpPA
Tetaptn daivovtal oto mapakATw Oldypoppo. ITo TPWTo otadlo TNG avaAuong
SnuoupynBnke to i6lo Sldypappa porg aAAd XpNOLLOTIOLWVTAG TIC LECEG TIUEC VLo OAa Tal
OO UE OKOTO VA avayvwpLlotouv oL wpeg oxung. H Sdwadopd oe ekeivo kal autd to
Slaypappa glval otL n meplodog ayUng €xel TMOAU peyoAUtepn SLAPKeLA yla TApASElyUa
nepinou 7,5 wpeg to mpwl and tig 6.00mu péxpt tig 1.30up Kabwg emiong KAl n mTwaon Tng
ToxuTnTag eAeVBPNG PONG KATA TN SLAPKELA TNG VUXTAG OTNV TaXUTNTA KIvnong o0& OUVORKEG
KukAodoplakng cupdopnong. Evlladépov mapouoialel to yeyovog OTL MOpPA T HEYAAn
TITWOonN otn Taxutnta Kivnong, yla dUo Tepimou wpeg amo TG 2 £wg TIC 3 TO UECNUEPL N
toyutTnta avdvetal ota eninedo tng eAeBepng ponc.
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Awaypappa 13 Tayxotnta Kivnong katd tn Siapkela tng npuépag- 1D:4939

Katd tn Sldpkela TnG nuépag yla 645 Aemtd n tayxutnta kivnong elval ULKpOTepn amod To
MLoO TN Taxutntag eAelBepng pong. O Travel Time Index eival 3,23 evw to TopoOvTo €Xel
péon TN tou Seiktn 1,19.

A6 TNV edoppoyr TOU HOVIEAOU TWV UEIKTWVY YKOOUOCLOVWY KATAVOUWV TPOEKUYE N
KOUTIUAN TOPOKATW Kol ol mapdpetpol tng. H Sladopd ot péoeg TweEg twv Svo
ouviotwowv eival 43,23mph, evw ta Papn mou oxetilovtal pe tn Sldpkela Sev €xouv
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peyain OSiadopd pe Kkuplapxn TN TPWTN KATAVOWUN TIOU OXETI(ETAL HE OUVONKEG
KukAodoplakng cupdopnonc. H katavoun eivat Sikopudn dpo to TOEO £€xeL €viova
petaBarlopeveg KukAodoplakeg ocuvOnkeg. H Tipn tou deiktn cupdopnonc yla to togo ivat
2,96.

006 : r : T : ‘
; ; ; Mean 923 52 46
; ; ——sSid 438 1167
005} N . E— w059 041 {

Probability Density

0 10 20 30 40 50 60 70
Speed (mph)

Awdypappa 14 Mewkth Nkaovotavi Katavopn- 1D:4939

To€o pe KwOLKO 7763:

To7763 160 €xeL votio KateLOUVON KoL CUVOEETAL PE TOV auTtoklvntodpouo 401 omou
propel va 0dnynoeL Tdoo avatoALlkd 660 Kal SUTLKA.

'X \."‘-‘ ‘\\ 1 S M e
\ Nork T
X

N

Toronts,

-

Xaptng 19 Andéonacua Xaptn- ID:7763

3TO TOpOKATW OSlaypappa daivetal n xpovikn €€EAEN Tng Ttaxvutntag kivnong oto
OUYKEKPLUEVO 08IKO TUAUA. ATt TIG BTTL LEXPL KOl TIG 8 n Taxvtnta kivnong sivat and 10
€w¢ 35 mph evw n Taxutnta eAelBepng pong eivat 57mph. e auto to Xpovikd dlaotnua dev
UTIAPXEL Kamola Tepiodog mou va aufavovtal aodntd ta emimeda Tng TaxUTNTAG. €
oUYKpLoN Ue To Tiponyolevo To€o o Travel Time Index gival pikpotepog, 2,9, evw To AEMTA
TOU N Taxutnta elval UKPOTEPN amod TO HAHLOU TNG TaxuTntag eAeuBepng pong eival
TEPLOCOTEPQ, 735 AeTtTa.
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Awaypappa 15 Taxotnta Kivnong katd tn Siapkela g npuépag- 1D:7763

A6 TNV edoppoyn TOU HOVIEAOU TWV UEIKTWVY YKOOUOCLOVWY KATAVOUWV TPOEKUPE
TIAPOAKATW KAUTUAN KOl oL TapAUeTpol TnG. Onwg €xel avadepBel to BAapog tng MPwWINg
OUVLOTWOAG TNG KOTOVOUNG OXeTIleTal Le TN SLApKela TG oupdOpNnoNG. ZTO CUYKEKPLUEVO
TO£0 TO MPWTO BApo¢ eival TpUTAGaoto and to deUtepo. H Tiun Tou Seiktn cupdopnong yLa to
100 eival 1.83. H katavopn sivat sikopudn.
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Awdypappa 16 Antdontacpa Xaptn- 1D:4939

To¢o pe Kwdko 7732:

To 0b8lkd 100 He KwdKO 7732 mou Pploketal otnv Té€taptn B€on elval &va TUAUA
avioonedou kOpPou mou odnyel ta oxrpata amnod tnv Allen Rd. otov autokivntodpopo 401
LE avaTOALKN KatevBuvaon.
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Xaptng 20 Andonacpua Xaptn- ID:7732

Onwc daivetal oto Sldypappo mOU aKOAOUBEl ylo TO OCUYKEKPLUEVO TOEO Sev UTIAPXEL
éviova n mpwivr mepiodog awung oe avtiBeon pe tnv amoyeupatv. H mtwon tng
ToXUTNTOC Ao TIG 12pup péXPL TI¢ 3Up eival paydaia katd 25mph mepimou. Itn cuvéxela
0KoAoUBEl To Xpovikd Stdotnua 3pp-7.30up pe epdavi Evtovn kukAodoplakr cupddpnon
KaBw¢ oL taxutnTeg Kivnong gival mepimouv 10mph svw yla to s€etalopevo td€o n taxvtnTa
eAelBepnc pong eival 53,34.
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Awdypappa 17 Tayxotnta kivnong katd tn Siapkeia tng nuépag- 1D:7732

Ano tnv edappoyrn TOU HOVIEAOU TWV HEKTWV YKOOUGCLOVWY KATAVOUWV TIPOEKUPE N
TIOPOKATW KAUTTUAN Kol oL TapAUeTpol tnG. Xe avtiBeon pe ta mponyolpeva toa, TO
OUYKEKPLUEVO €Xel peyaAltepo Papog (75%) otn Seltepn ouvictwod. QoToco N
pebBoboloyia mou akolouBrnBnke to katétafe otnv Tétaptn Bfon pe twn deiktn 1,71.
Mropel va unv €xel uPnAo To MPWTO BAPOG OUWC, TO YEYOVOC TNV LeYAANG Stadopadg (34,42
mph) twv péowv Tpwy oxetiletal pe kukAodoplakn cupdodpnon.
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Awaypoppa 18 Mewktr Nkaouvolaviy Katavoun- 1D:7732

To€o pe Kwdko 6530:

Ta oxuota oto to¢o 6530 kateuBUvovtal Bopela MPog Tov auTtoKvNTodpouo 401. To HAKOG
Tou T6fou eival 640 pétpa Kal meplhappavel tn Slactavpwon He Tnv Aswdopo Eglinton.
BplokeTal Kevtplka oTn MEPLOXT Tou TopovTo.
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]

Toronto.
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I Thisters
6250 12500 25000 37 500 50000

Xaptng 21 Andonacpa Xaptn- 1D:4939

To S1aypappa mou TapaTiBevTal TEPLEXEL TIC TAXUTNTEG Kivnong €va LECO ELKOOCLTETPAWPO
™V nuépa Tetdptn. To 6o akoAouBel Tn pEan TAON TNG MEPLOXNG YL TNV Mpwivn eplodo
oxune (6r — 9mp). AvtiBeta, amd tig 12 1o peonuépt n taxvtnTa Kivnon PELWVETOL Ao Ta
60mph ota 10mph omou kat mapapével otabepr) péxpt tg 7un. H ocuvumepipopd tou
OUYKEKPLUEVOU TOEOUL elval £va XOPAKTNPLOTIKO TapAdelypa Omou €xouv Koataypodel
TOXUTNTEG LEYOAUTEPEG QMO TV TAXUTNTA EAeUBOEPNC PONG KABWG UTIAPXOUV UETOMTWOELG
otnv taxVTNTa Kotd Tn Sldpkela TnG vuxtag. H taxutnta eAevBepng pong ivat 53,14mph
eVW Onwg daivetal £xouv kataypadei TaxuTnTEC KOVta ota 60mph.
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Awdypappa 19 Tayxotnta kivnong katd tn Siapkeia tng nuépag- 1D:4939

Ano tnv edappoyrn TOU HOVIEAOU TWV HEKTWY YKOOUGCLOVWY KATAVOUWV TIPOEKUPE N
TIOPOKATW KAUTTUAN Kol oL tapdpetpot TnG. OL Vo cuvioTwoeg eival oxebov LooPapeic pe
Sladopad oTig pEoeg TYpéG 31,10mph.
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Awaypappa 20 Mewktr Nkaouvolavy Katavoun- 1D:4939

To6¢o pe kKwbko 7820:

To t6€0 €lval n vOTLA TTPOEKTAON TOU TOEoU pe Kwdiko 4939 - tou PBploketal otn mpwtn B6€on
™¢ katataéng- pe tnv dla katevBuvon mpPog to Kévtpo tou Topovto. Eival cadég mwg
YELTOVIKA TOEa Sev Ba urmopoloav HECA ATIO TNV AVAAUGH VO €X0UV EVIEAWSG SLOPOPETLKN
cuumneplpopd. H ocupdopnon petadepetal amd 0o oe t0€o SnAadn YwWPWKA al\d Ko
XPOVLKA KOTA TN SLAPKELD TNG NUEPAG.
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Xdaptng 22 Andonaocpa Xaptn- ID:7820

H petoBoAn tng taxvTnta Kivnong katd tn Stdpkela tng nUEPAG SelXVEL WG TO 08IKO TUNUOL
EXEL TIG (6leC WPEC ALYUNG HE TO HECO Opo akoAouBel SnAadn tn yevikn tdon. Qotoco, n
ToxVTNTA Kivnong To XPoviko dtdotnua Petafl Twyv SUo eplddwyv XU mapapével e€ioou
XaunAn pe evpog 20-40mph, yeyovog mou kavel to oo va Sladopormolsital and 1o HEco
0po Kal va Katatdoostal os uPnAn B€on. O Travel Time Index eival 3,15.
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Awdypappa 21 Tayxotnta Kivnong katd tn Siapkela g nuépag- 1D:7820

A6 TNV edoppoyn TOU HOVIEAOU TWV UEIKTWVY YKOOUGCLOVWY KATAVOUWV TPOEKUYE
TIAPAKATW KAUTTUAN Kol oL Tapdpetpol tnG. H dtadopd twv péowv Tpwy gival 27,70mph
£VW To Kuplapyo Bapog eival To mpwto pe 69%.
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Awdypappa 22 Mewkth Nkaovotavi Katavopn- 1D:4939
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ToEo pe KwOLKO 7765:
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gt B
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8250 12500 25000 37.500 50,000

Xaptng 23 Andonacpa Xaptn- ID:7765
To 061k0 T6€0 pe KwdLKO 7765 eilval £va Tunpa pnkoug 0,26 aviconedou kKOUBou mou odnyset

to oxnuota omd Tov autoklvntodpopo 400 otov outokvntddpopo 401 pe Sutiki
KatevBuvon.

Onwc daivetol oto SLAypoppa To XPOVIKO dtdotnua ard TG 11y HéXpL TIc 6y n taxvtnTa
Kivnong éxet pikpég petaPolrég oto Sidotnua and 25mph péxpt 35mph. Tig utdAoumeg WPEeS
™G NUEPOC OL HETOPOAEG glval emiong PUIKPEG OAAA HeTaU 8 kal 20mph. Asv onuewwvovtat
600 Slakplteg mepiodol atypung aAlG pia eviaia arnd tig 6.30mu HEXPL TIC .
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Awdypappa 23 Tayxotnta Kivnong katd tn Siapkela tng nuépag- 1D:7765

A6 TNV edoppoyn TOU HOVIEAOU TWV UEIKTWVY YKOOUGCLOVWY KATAVOUWV TPOEKUYE N
TAPAKATW KOUMUAN Kal ol mapdpetpol tng. H péon TR tng Oe0TEPNG KOATOVOUNG
(29,06mph) eival kovta otn taxutnta €AevBepng pong (33.31mph) evw n toxvTnTa TNG
MPWING Katavoung (11,79mph) sivat kata 17,30mph UikpOTeEpPN Kol Pe peyaAUTtepo BApog
(76%). H katavoun eivat dikdpuodn.
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Awdypappa 24 Mewkth Nkaovotavi Katavopn- ID:7765

To¢o pe kwbdko 7740:

To 160 pe kwbLko 7740 eival n mpoéktacn tou 7732 nou Bpioketal otn Béon tpltn B€on tng
katataéng. H ouvumepipopd tou 7740 eival mapdpola pe auty tou 7732. Onwg €xet
ovadepBei n  kukhodoplaky ocupdopnon HETADEPETE XPOVIKA OAAQ Kol YWPLKA.
Kataypadetal Betikd cupmépaocpa tng pebodoloyiag OtL yeltovika tofa £xouv tnv idla
ouuneplpopa.
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Xaptng 24 Andonaocpa Xaptn- ID:7740
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Awdypappa 25 Tayxotnta Kivnong katd tn Siapkeia g nuépag- 1D:7740
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Ano tnv edappoyrn TOU HOVIEAOU TWV HEKTWV YKOOUGCLOVWY KATAVOUWV TIPOEKUPE N
TIAPOAKATW KAUTIUAN Kol oL tapdpetpol tnG. MoAU HKPEG eival Kal ol SLadopEG OTIC TIUEG
TWV MOPAUETPWY TWV KATAVOUWV TWV ToEwv 7740 kat 7732 onwg daivetal Kal oTo mivaka.

Napdapetpot Togo 7740 Togo 7732
Méan tun 9,69 | 40,59 | 9,63 | 44,05

Tumikn anokAwon | 4,44 | 6,24 2,73 | 8,16

Bapog 0,23 | 0,77 0,25 | 0,75
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Awdypappa 26 Mewktr Nkaouvolavy Katavoun- 1D:7740

To€o pe Kwdko 7805:

To 08IkO TUNUA pe KwOLKO 7805 eival £€€060¢ amod tov autoklvntodpopo 401 pe Sutikn
kateVBuvon oto 6popo Don Valley pe votia katelBuvorn. Bploketal BopeloavatoAkd Tou
KEVTpou tou Topovro.
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Xaptng 25 Andonaoua Xaptn- ID:7805

To Slaypappa mou avamoplotd thy €EEAEN TG TaxlTNTAG Kivnong Katd th SLApKELD TNG
nuépag Seiyvel mwg umapyxouv Suo mepiodol atyung. Tig meplddouc aung n TaxuTnTa ano
50mph mou eivatl katd tn SldpKela tng vuxTag Pewwvetal ota 10 pe 20mph. H tun tou
Seiktn Travel Time Index givat 2,58 mou eivat 2,2 popeg peyaAltepog anod Tn PEon TLUA Tou
Seiktn Tng meploxng Topovto movu eivar 1,19.
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Awaypappa 27 Tayxotnta Kivnong katd tn Siapkela tng npuépag- 1D:7805

A6 TNV edopUoyr TOU HOVIEAOU TWV HEIKTWVY YKOOUGCLOVWY KATAVOUWV TPOEKUYE N
TOPOKATW KAUTIUAN Kal ol mapdpetpol t¢. Ou dUo ocuvicTwaoeg €xouv oxedov tnv dla
OUMBOAN OTn Hewkth katavoun. H Sladopd Twv HECWV TIHWV Twv SU0 CUVICTWOWV ival
opketad vPnAn, 22,94mph. Qotdoo, emiong onuadt évtovou alvopeévou KUKAOGOPLAKAG
oupuddépnong sivatl n peydln dtadopd tn taxvtntag eAeUBepng POAC HE TNV HEoN TLUA TG
Seutepnc ouviotwoag (14,12mph).
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Awdypappa 28 Mewkth Nkaovotavi Katavopn- ID:7805

To€o pe KwOLKO 2474:

To 16€0 pe KwOKO 2474 eival yeltovikd Twv 7740 kot 7732. Ito 16€0 KatsuBuvovral
oxnuata mpog Ttov autoklvntodpopo 401. Qotoco n ouumepldopd Tou TOEOU Eival
Sladopetikn amno to 7740 kot 7732.
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Xaptng 26 Andonaocua Xaptn- 1D:2474

Ye avtiBeon pe ta tofa 7740 kol 7732 mou €Xouv KUPLwG amoyeupativh mepiodo atyung, to
OUYKEKPLUEVO TOEO akoAouBel tn péon ocupmepidopd TG epLloyng os OtL adopd Ta XPOVIKA
SlootApoTa aung He €vtovn kukAodoploky cupdodpnon. H tun tou Travel Time Index

givat 2,25.
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Awdypappa 29 Tayxotnta Kivnong katd tn Slapkeia tng nuépag- 1D:2474

Ao v edapuoyry TOU MOVIEAOU TWV UELKTWV YKAOUCLAVWY KATOVOUWY TPoéKUE n
TOPOKATW KAUMUAN Kol oL TMopAueTpol tng. To BAPOG TNG MPWING CUVIOTWOOS TNG
KOTAVOUNG oxetiletal pe tn Stdpkela tne ocuudodpnong sival peyalitepo 0,66. H tipA tou

Selktn oupdopnoncg eival 1,46.
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Awaypappa 30 Mewktn Nkaouvowaviy Katavoun- 1D:2474
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To€o pe KwOLKO 6476:

To 081k6 T0€0 otnv 10N B€on pe KWOIKO 6476 £XEL LOLALTEPOTNTA WC TIPOG TN Tomobeoia os
oUYKPLON LLE TO TPonyoUpeva. Bpioketal akplBwe ota oclvopa tng reploxng Topovto e TV
nieploxny Peel. O 8pduog £xel votla katelBuvon kot Onwg daivetal and to amoonacua
xaptn Bploketal o avicomnedo kOUPo.
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Xaptng 27 Andonaopa Xaptn- ID:6476

To Siaypappa mou akoAouBel Seixvel tnv mopela g TAXVUTNTAS Kivnong oto to¢o. Eival
davepd nwg To 6o avtipeTwilel mPoBAnua cupudopnong LOVO TO XPOVIKO SLAoTnO amd
TG 12U PEXPL TIC 7. H TITWOon Tou eMUMESOU TWV TLUWV TWV TOXUTATWY elval paydaia and
TG 12 Ko TG TAENG Twv 50mph. OAn TNV UMOAOLTN UEPO EKTOG OO AUTO TO SlAoTnua
QLYUNG N TaxVTNTA Kivnong elvat Kovtd otnv toxutnta eAeVBepng pong (57,97 mph).
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Awaypappa 31 Tayotnta Kivnong katd tn Siapkeia tng nuépag- 1D:6476

Ano tnv edappoyrn TOU HOVIEAOU TWV HEKTWV YKOOUGCLOVWY KATAVOUWV TIPOEKUPE N
TIAPAKATW KOUTTUAN Kal ol tapdpetpol tng. To Bapog tng SeUTepnG cuvioTwoag elval TTOAU
peyaAltepo, 0,80, and auto tng Mpwtng. Emiong yia to to€o n twun tou Travel Time Index
givat 1,49 kat eival Siképudn.
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Awdypappa 32 Mewkth Nkaovotavi Katavopn- ID:6476

4.6. Iupnepdopara Epappoyrig

To teAkd oTadLo, OAOKANPWVOVTAC TN TPOTELWVOUEVN peBodoloyia, amotelel n kataypadn
TWV CUUTEPACUATWY Yyla TN TEPLOXN UEAETNG. ITOXOG TNG €pyooiag Atav n UEAETN Kal
ToooTIKomoinon tng KukAodoplakng cupdodpnong otn meploxr “Greater Toronto and
Hamilton Area”.

Onwc €xeL N6n avadepBel n kukAodoplakr cupudOpnon EXEL XPOVLKI KOl XWPLKA HLETABOAN.
3TN OUYKEKPLUEVN epyaocia n Xpovik HetaBoAn s€etdotnke oe SUo emineda, KAtd TN
SlapKela TNG NUEPAG KOl METAEU TwV NUepwV TNG gBdopddag. H xwpkn petafoln tng
£vtaong, TG SLAPKELOC KOL TWV UTIOAOLTTWY XOPAKTNPLOTIKWY TNG oUUPOpnong £Yve HeTal
Twv Teploxwv —Toronto, Hamilton, Peel, Durham, York, Halton— mou ocuvBétouv tnv
e€etaloOpevn meploxn HEAETNG.

To mpoPAnua tNG KUKAOPOPLAKNG cUUPOPNONG OTN TEPLOXN MEAETNG EXEL AMOOXOAROEL Kol
omacXoAel MOAMEC peAétec. Ta amoteAéopato tnG HEALTNG, apPXLKA, emiPePfalwvouv tnv
unapén coBapol mpoPAnuatog kukAodoplakng cupudopnong.

Y10 mpwto otddlo tne pebodoloyiag ATav amapaitnTtog 0 MPOCSIOPIOUOS TWV XPOVIKWV
TMEPLOSWV ALYUNG TO ELKOCLTETPAWPO YLla OAd Ta OSIKA TOEQ. ZUMMEPAOHUATIKA, KABe TOEO
£xeL Stadopetikn mepiodo ayyung. Ta Tofa e TO CNUAVTLKOTEPO TIPOBANUA UopEl va £xouv
600 SloKpLTEG TepLOdouC aLXUNAG, Hia eviaia Tpwi-amoysupa 1 Kot pio povo mpwi n
amoyeupa. H OldpKkela tng MeEPLOSOU ALUMNG €lval ONUAVIIKOC TOPAYOVTOC Ylo TN
TOCOTIKOTO(NON TNG SUUPOPNoNG ebpocov cuvduadleTal e Th 6OBAPOTNTA AUTAG.

MeTtafl Twv nuepwv NG eBdopadac n Tetaptn exwpilel oe OAa ta otadla tng avaAuong. X
OAa ta HETPA TG oupdOPNOoNG N TETAPTN ONUELWVEL TIC UPNAOTEPEC TIUEC. o mapAadeLyua,
TO MECO BAPOG TNG TPWING OUVIOTWOOC TWV HEWKTWY YKOOUGCLOVWY KATAVOUWY TIOU
ouVOEeTal pe peyaAUTtepn SLapKelo ot ouvOnkeg ocupdopnong n Tetaptn AapBdvel tn
peyaAutepn T, 46%. To ZafPBatokUpLOKO €Xel UELWMUEVO TPOPANUA. QOTOCO UTAPXEL
gvtovn Sladopa petafd TaBpatou kat Kuplakng. H Kuplakn €xel to HikpOTEPO TTPOPANUA
ouudopnong. H Sadopd twv SUo dkpwv, Tetdptng kot Kuplakng sivat spdavng. MNa



napadelypa, o deiktng cuudopnong mou SnUoupynBNKe yla TIG AVAYKEG TOU TEAEUTAioU
otadiou tng pebodoroyiag eivat 0,80 kat 0,69 yia tnv Tetdptn Kal tnv Kuplakn avtiotolya.

H meploxn tou Topovio XpnolUoToLE(Tal Kupilwg yla gpyacio. AvtiBeta, oL TEPLOXEG TIOU
niepBaAlouv To TopoOVTo €xoUV Kupiapxn Xpron yng t katoikia. H peBodoloyia £6e1€e mwg
n cupdopnon sival GatvopeEVO TIPOCAVATOALGUEVO OTO KEVTPO TOU TOpOVTOo. XapaKTNPLOTIKO
MapAdeLlyla elval N HEAETN €VOC TUNUATOC TOU autokvntodpopou 401 mou €6el€e mwe N
avatoAlkn Kat n SuTikh katevBuveon €xouv MPOPANUA cupdopnong os SLadOoPETIKA KUPLwG
Xpovika Staotnuorta. Emiong, oto teAeutaio otddlo, pe TNV Lepdpxnon tou odtkol Siktlou
pe TIG uPnAdtepeg TIHEG Tou beiktn ocupdopnong ta 20 MPWTA OSIKA TUAHATA £lval
T(POCOVATOALOMEVA OTO KEVIPO Tou Topdvto. Oca Sev €xouv avtiBetn koatelBuvon
ONUELWVOUV TIEPLOSO ALXUNG TLC ATIOYEULATIVEG WPEG.

JUpdwva pe TNV avaiuon, to PeyoAUteEpo TPOPANUO cupdopnong OVTLUETWITEL TO
Topovto kal akohouBel n meploxn Peel. AvtiBeta, n meploxn Tou Hamilton £€xeL To HIKPOTEPO
npoBAnua. Na napadsiyua, o Travel Time Index yia to Topovto kat to Hamilton sival 1,19
kat 1,05 avtiotolya.

Télog, to dawvduevo tng KukAodoplokng cupdopnong eivol eVTovoTEPO OTO KEVIPO TOU
TopOVTOo Kol OTLG LEYAAEG OOIKEC apTnpleg. Ta KEVIPA TWV TEPLOXWV EKTOC Tou Topovto ev
avTtileTwnilouv Wolaitepo mMpoBAnuUa.



5. Zupnepaopata

5.1. A&loAdynon tng peBodoloyikng mpooyyLlong Tou O€patog

H mopouca OSMAwWUATIKA epyacia mpooeyyilel To BEua TNG avayvwplong Kal Tng
TIOOOTIKOTOINGNG TNG KUKAOGDOPLOKAG CUPDOPNONG LECW TWV KATAVOUWY TWV TOXUTHTWVY
kivnong. E8koTtepa, €PpapUOOTNKE TO HOVIEAO TWV UEKTWY YKOOUGLOVWY KATAVOUWY UE
600 OUVIOTWOEG Yyl VA TIOOOTIKOTIOINOOUV Ta YOPAKTNPLOTIKA TNG KUKAODOPLAKNAG
oupudopnonc. Kupilwg otdxog Nrav n aflonoinon dedopévwy TaxutnTag Kivnong Ke TpOmo
WOTE T OMOTEAECUATO VO aQvTamokpivovtal, 000 TO Suvatov TEPLOCOTEPO, OTN
TPAYUATIKOTNTO.

Méoa amo to mpotevopevo pebBodoloyikod mAaiolo eival epdaveS WG N XPNonN TWV UELKTWY
YKOOUOLOVWY KOTAVOUWV amoTeAel €va xprnoluo epyaleio yla tnv mepypadn 1ng
ouUPOPNONC LECW TWV EKTILWHEVWV TIAPAUETPWY, HECH TLUH, TUTILKA amokAlon kat Bapog.
H mepypadrn £ywve HEOW TNG CUCKETIONG TWV TAPAUETPWY HE TA XAPOKINPLOTIKA TNG
ocuudopnong, Stapkela, coBapotnta kat aflomiotia. Eival emwdeAng n aflomoinon kot n
KOTAVONGON TWV SLOXPOVIKWY TACEWV TWV TOXUTATWY KAl TWV XAPAKTNPLOTIKWY TNG
oupdopnong kabwg n ocuuddpnon oxetiletar pe TMEPBAANOVTIKEG KOL OLKOVOMLKES
ETUTTWOELG KOlL EMUTTWOELG OTNV UYEia.

Avadoplkd pe tnv pebodoloyikr mpoacgyyLon mou akoAouBOnOnKe yla TNV AVTLUETWITILON TOU
B£parog, eival cadéc mwg KatopbBwoes va cuvdudosL Ula oslpd amo pebodoug wote va
Slaxelplotel pla peydAn Paon SeSopévwv. Ztn PipAoypadio mou peletriBnke bev eixe
edappootel katL mapeudepéc oe dedopéva TETolou Oykou. H kKukhodoplakn cupdopnon
EMNPEALETOL A0 XWPLKOUG TOPAYOVTEG OTIWG T XAPAKTNPLOTIKA TOu 061koU SLKTUOU Kot
XPOVLKOUG OTwG oL HEPEC TIG efSopadag. H peBodoloyia Eemépaoce autd to MPOBANUA Kot
unopeos vo Slaxelplotel oAokAnpn tn PBdaon Sedopévwv xwpic va aAlowBolv Ta
QIMOTEAEGLATAL.

H olvBetn ¢lvon tng kukAodoplakng cupdopnong, ot ToAAol TapAyovteg ToU ThV
ennpealouv, ol TIOAAEG alTieg TIOU TNV TPOKOAOUV KOl ETUTTWOELS TNG O£ TIOAAQ eTtinmeda
kaBlotd tn afloAoynor Tng Kol TNV moootikomoinon tng mepimAokn. Qotdco, 10 BACIKO
TIAEOVEKTNUA TNG TPOTELWVOUEVNC HeBOSONOYIKAC Tipooyylong eival OtL kotddepe va
nmpooeyyloel to BEua TnNg MOCOTIKOMOINoNG HOvo e T Xpnon 6edopévwv taxlTNTOC
Kivnong. Zuvbuadel YUe APTIO TPOTO TN HABNUOTIKN TPOooEyylon Ue BepeAlwdn péTpa TG
oupdopnong.

H peBodoloyia amotelel éva xproLluo epyadelo ylo Th €AoYy TwV KATAAANAWVY PETPWV yLO
TNV OVTIUETWTILON Tou TmpPoBARuoTo¢ TG oupdopnonc. H avaluon tng UMAPXOUOCOS
Kataotaong mponyeitat tng AnPng anodacswv. H otopikr e€EALEN Tou dawvopévou sivat
Baolwkn wote vo oXeSLOOTEL N OTPATNYLKA QAVIILETWILONG. Emiong, pHEow TNG AUTOMOTNG
Stadkaoiac Lepapxnong tou odikol SLkTUoU, oL APPOSLEG APXEG UIMOPOUV VA EVIOTIIOOUV Ta
TOE0 ToU 061KOU SIKTUOU TIOU OVTLUETWITI{OUV TO HEYAAUTEPO TPOBANUA KAl VO €E0TLACOUV
opxXlka og autad. To i6lo pmopel va cupPel kat tic nuépeg tng efSopadag. Kamoleg HEPES
QVTLUETWTTI{OUV peyaAlTepo MPOPANUA e amoTEAEoUA va BEAOUV BLaiTepN OVTLLETWTTLON.



To amnotéleopa tng pueBodoloyiag slval n moootikomoinon tng cuudopnong Péow piag
TLUAG evOg Seiktn. H avtloTtoixlon (oG TUAG TTou TiepLlypAdeL T BACIKA XOPOKTNPLOTIKA TNG
oupdopnong pe kaBe too Tou 0dkoL SlkTUoU amoteAel xpriolo epyaleio. Baoikn xprion
€vOG Té€tolou Seiktn Ba pmopoucoe va eival oe cuoThuata TAONYnong, Ta omola ywa TtV
gupeon g BEATLoTNG Stadpoung Ba cuvumoloyilouv To delktn avaAoya PE TNV NUEPA TNG
eBbouadag. Me autd to TPOMO oL peTakvoluevn Ba odnyouvtal amd obdlkd Tofa pe
XOUNAOTEPEC TIUEG TOU SelkTn WOTE 0 XPOVOC UETAKIVNONG VA EAATTWVETAL OmtopeVyOVTaG
ormou elvat duvatdv tn cupddpnon.

Qotooo, kplvetal anapaitnto va onpelwdel pio aduvauio tng npooéyylong. H pebodoloyia
Baoiletal otnv umoBeon yla SUO OCUVIOTWOEG OTI MELKTEG YKOOUGOLOVEG KATOVOMEG. H
umoBeon autn Baciotnke OTL pia TaxVTNTA Kivnong WITOPEL VO QVTLOTOLXEL 08 ouVONKWV
KukAodoplakng ocupdopnong r oe ocuvlrkeg eAelBepng pong. QoTtodoo, o€ KATOL TOEA TOU
o6kol Slktiou oL cuvBnKkeg Kivnong va sival TEPLOCOTEPEC Kal Ot KAmola GAAN va
avTLotoLyileTal peydlo PEPOG TWV TOXUTATWY Kivnong.

5.2. MPoOMTUKEG yLa TEPATEPW EPEUVA TNG TMOCOTLKOMOINONG TNG
KukAodoprLakng cupdpopnong

Onwc €xel avacdepbel n pebodoloyio mou akoAouBnbnke, ylo va €VIOMIOTEL Kol va
noootikomnolnBel n kukAodoplakn cupudOpnon Kal TO XOPAKTNPLOTIKA TNG, ATOV OIMOSOTIKN
Kot Ba pmopoloe 1000 va PBeAtwBel 000 Kal va amoteAécel Tn BAon yla TEPALTEPW
avaiuon.

‘Eva amo ta mAsovekthpata thg pebBodoroyia mou £xel avadepBel eival n xprion evog poévo
METPOU OQUTOU TNG Ttaxutntac. Mio AAAn pelétn Ba pmopolUos va €EeTAOEL TNV
amodotikotnTa tne peBodoloyiag e tn xprnon GAAWV PHETPpWY OMwE eival o KUKAOGOPLOKOG
doptoc. O kukAodoplakog doptog eival Bepediwdeg péyeboc TNG KUKAODOPLAKNAG
oupdopnong kat Ba prmopouos va SWOEL XPHOLUA KAl OUCLAOTIKA CUUITEPACHATA YLo TN
ouuneplpopd tne. Emiong, n oclykplon Twv amoteAecuatwy tng idlag peBodoloyiag yla ta
600 pey€Bn —taxuTnTa Kivnong kat KukAodoplakog ¢poptoc- mapouolalel evoladEpov wote
va Sleukplviotel molo amo to SUo pmopel va meplypdPel KAAUTEPA TOL XAPOKTNPLOTKA TNG
ouudOPNONG KAl VA TAL TTOCOTIKOTIOL OEL

Onwc avadépbnke otn mponyoupevn mapaypado, n apxtkn unobeon yla tTnv umapén dvo
CUVLOTWOWV TWV HELKTWY YKOOUCLAVWY KATAVOUWV amoteAel aduvapia tng pebodoloylac.
Mpoteivetal Aoutov Tepaltépw HEAETN Yl TNV AVAAUCN UE TIEPLOCOTEPEG OUVIOTWOEG.
EdbOoov €xel pehetnBel OTL TO MOVIEAO TWV MELKTWV YKAOUOLOVWYV KOTOVOUWV He SUo
KOTAVOUEG (n=2) elval epapUoOcLUo, UMopel eUKOAQ va eTtekTOOel 0€ LOVTEAO K-OUVLOTWOWV.
Emiong, evbladépov Ba eixe n HeA€Tn yla tnv KOTAAANAN emiloyr Tou TANRBoug Twv
CUVLOTWOWV aVAAOYA HE TO YEWMETPLKA XOPOKTNPLOTIKA TWV 08IKWV TOEwV OAAA Kal TNV
armAn Katavoun Twv SeSopévwvy.

To anoteAéopata TNG MPOTEWOUEVNG TIPosEyylong Ba pmopouoav va ¢avouv XpHoLa Kot
VO CUGYETLOTOUV UE TOU KukAodoplakoU pumout. Méoa amd thv avaAucn eVTOmioTnKaAV Kal



LepapxnObnkav ta odika TO&a MoU AVTIHETWII{OUV TO PEYAAUTEPO TIPORBANUO. Ol EKTTOUTIEG
TWV PpUTIWV €XOUV XWPLKA KAl XPOVIKA SlaKUpavon OMwe akplpw Kal n KukAodoplokn
ouudopnon. O umoloylopog tou Seiktn cupdopnong péow amod tn pebodoloyia pnopel va
OUOXETLOTEL e TOUG PUTIOUCG.

Mo tov umoAoylopo tou Seiktn cupdopnong emAéxdnkav ta KatdAAnAa pétpo mou va
cuvuTtoAoyilouv OAa Ta XOPOKTNPLOTIKA TNG CUUPOPNONG OTIWG N SLapKela Kal armodobnkav
Bdapn oe autd. O UMOAOYLOMOG TwV Bapwv Eylve PE TN XPNON TNG AVaAUTIKA lepapXLkng
Aladikaolag TToU TIEPLEXEL TO UTIOKELUEVIKO OTOLXElD. Mo TO KAAUTEPO UTIOAOYLOUO TWV
Bapwv mpoteivetal n xprion aAAng SLadikooiag e aVIIKELUEVIKA KpLTHpLaL.

I1n mponyoUuevn Tapdypado mpotabnke n xprion tou deiktn cuuddpnong o cuoTAATA
mAonynong yw tv eglpeon t¢ KaAltepng dadpoung. e pia BeAtiwpévn €kdoon Tng
peBoboloylkng mpocgyylong Ba pmopovoe n T tou Seiktn kKdBe TOfou va AapBavel
UMoOYLV TNV Wpa TNG NUEPACG €KTOC amMo Tn HEpa NG efSopddag. Me autd to TPOMO oL
METAKLWVOUEVOL Ba £XOUV EKTLNGN TWV KUKAOGDOPLOKWY CUVONKWV.

JUUMEPACHOTIKA, To O€ua TG KukAodoplakng cupudopnong ennpedlsl Gueca Kol EUUECA
™V KoOnuepvOTNTA OXL UOVO TWV UETAKWVOUHUEVWY OAAG OAwvV Twv Katolkwv. Eva tdoo
ONUAVTLIKO {ATNUa XpeldleTal Aemtopepng avaiuon wote va AndBolv ta katdAAnAa pETpa
ylO TNV QVTLUETWITLON TOU.
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