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Abstract

The arrangement of urban corridor approach with transit-oriented
development leverages the benefits of both approaches to succeed sustainable
urban planning for cities with sustainable transit axes. Which can be
accomplished by shaping areas near transit axes, and localizing development
projects and urban functions around them. To promote the use of walking and
public transport around transit axes and reduce the reliance on private cars, and

thus, achieve the sustainable approach of Transit-Oriented Corridors (TOC).

For successful implementation and to maximise the benefits of TOC,
several conditions must be met. This research aims to explore the feasibility of
transitioning from a transit line to a transit-oriented corridor through the
Constantine-Ali Mendjeli tramway by conducting theoretical, field, survey, and
empirical studies. To identify the necessary conditions along the tramway
corridor and gather various variables related to the study area. Using SPSS
software to process 377 questionnaires directed at tramway users to assess its
role in the urban transport system, and QGIS software to conduct a geoanalysis
of transportation, mobility, and place variables, to calculate the TOC index
across 21 stations and their surrounding areas within a 400-meter walking

buffer.

The field study indicated a weak integration between the Constantine
tramway line and other elements of the urban transport system, particularly
taxis, which account for only 3.4% of all different trips to the tramway.
However, the field survey confirmed the sustainability of tramway access, with
over 60% of its commuters reaching it on foot. The empirical analysis
demonstrated the feasibility of implementing the TOC approach on the
Constantine-Ali Mendjeli tramway line. The Ali Mendjeli corridor showed a
greater potential for TOC implementation than the Constantine line, with 50%
of its stations recording a high TOC index compared to only two stations on the
Constantine line, representing just 18.2% of its stations. The study identified
the strengths and weaknesses of each station, thereby guiding the necessary
interventions to achieve this approach and ensure the integration of place
characteristics with transit nodes along the Constantine-Ali Mendjeli corridor.

Key words: Urban corridors; Transit-oriented development; Transit-oriented
corridors; tramway; Constantine; Ali Mendjeli; TOC index.



Resumé

L'intégration des principes des corridors urbains avec I’aménagement axé
sur les transports (TOD) permet de bénéficier des avantages combinés des deux
approches. Afin d'atteindre une planification urbaine durable pour les villes
dotées d'axes de transport durables tels que les lignes de tramway. Cela se fait
en organisant les zones proches des axes de transport, en particulier les zones
des stations, et en localisant les projets de développement et les fonctions
urbaines a proximité. Cette démarche favorise I'utilisation de la marche et des
transports publics pour la mobilité dans les ensembles urbains voisins,
réduisant ainsi la dépendance aux voitures particuliéres, et formant des

corridors axés sur les transports (Transit-Oriented Corridors: TOC).

Pour réussir la mise en ceuvre et maximiser les avantages de cette
approche, plusieurs conditions doivent étre remplies. Cette recherche vise a
explorer la faisabilité de la transition d'une ligne de transport a un corridor
orienté vers le transport a travers la ligne de tramway Constantine-Ali Mendjeli,
en menant des études théoriques, de terrain, d'enquéte et empiriques. Ces études
visent a identifier les conditions nécessaires le long du corridor de tramway et
a recueillir diverses variables liees a la zone d'étude. En utilisant le logiciel
SPSS pour traiter 377 questionnaires adresses aux usagers du tramway, afin
d'évaluer son réle dans le systeme de transport urbain, et le logiciel QGIS pour
effectuer une analyse géographique des variables de transport et de mobilite,
les reliant aux variables spatiales afin de calculer I'indice TOC a travers les

stations et leurs aires d’influence dans un périmétre de marche de 400 metres.

L'étude de terrain a révélé une faible intégration entre la ligne de tramway
de Constantine-Ali Mendjeli et les autres éléments du systeme de transport
urbain, notamment les taxis, qui ne représentent que 3,4 % de tous les
déplacements vers le tramway. Cependant, I'enquéte de terrain a confirmé la
durabilité de I'acces au tramway, avec plus de 60 % des voyageurs atteignant
les stations a pied. L'analyse empirique a démontré la faisabilité de la mise en
ceuvre de 'approche TOC sur la ligne de tramway Constantine-Ali Mendjeli.
Le corridor de la ville d'Ali Mendjeli a montré une plus grande potentialité pour
I'implantation du TOC que le corridor de Constantine, avec 50 % de ses stations
enregistrant un indice TOC élevé, contre seulement 18,2 % de ses stations sur
le corridor de Constantine. L'étude a identifié les points forts et les points
faibles de chaque station, orientant ainsi les interventions nécessaires pour
atteindre cette approche et garantir I'intégration des caractéristiques des lieux
avec les stations de transport le long du corridor Constantine-Ali Mendjeli.

Mots clés: Corridors urbains; L’amenagement axé sur les transports; Corridors
axés sur les transports; tramway; Constantine; Ali Mendjeli; I'indice TOC.
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ANESRIF : Agence Nationale d'Etudes et de Suivi de la Réalisation des Investissements
Ferroviaires

DANE : Département Administratif National des Statistiques, Colombia
DSPC : Direction de la Santé et de la Population de Constantine

EMA : Entreprise Métro d'Alger

GSH : Google Satellite Hybrid

ICLEI : International Council for Local Environmental Initiatives

I1HS : Indian Institute for Human Settlements

ITDP : Institute for Transportation and Development Policy

MTPIB : Ministére des Travaux Publics et des Infrastructures de Base

ONS : Office National des Statistiques

OSMF : Open-Street Map Foundation

OUP : Oxford University Press

SETRAM : Société d'Exploitation des Tramways

SNTF : Société Nationale des Transports Ferroviaires

TOC : Transit-Oriented Corridors

TOD : Transit-Oriented Development

UNESCO : The United Nations Educational, Scientific and Cultural Organization
UN-HABITAT’s : United Nations Human Settlements Programme
URBACO : Centre d'Etudes et de Réalisations en Urbanisme de Constantine

U.S.D.T : United States-Department of Transportation
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A yenall dashiiall dailly Akl A3lKe iaay cdithaie JS i) (ggienal ) ALYl Ll
b siceally JISEY) Calida g (gpatill Jaatll 138 aladics) 38l55 oS5 Le cduals Jall doghiiag dale
Al diaally 5oLl lle o laad) Jail Jalail (S5 dyanl)
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il e 555500l gl iligioseg g lai cgsolia 2 Jpandl

mixed use _ Lbisa aladsiul

transit oriented _aldl Jall e slaed)

Non-motorised transport_ S sa (s Jaill

walkable _slidll ac s

diverse _ &gl

Densify _cad<l)

Compact development _da)yiall dpanil)

_dagendl Y aladia) aed
The public domains are more usable

tgalual)

(Calthorpe, 1993, p. 53;
ITDP, 2017, pp. 18-19)

Regional center _ <8l 3S)e

Urban center _gpas X

Sl

Suburban center_duslaa Ky

_ s dde X
Transit Town center

Urban _ sy N
Neighborhood

Transit _ jse N

Neighborhoéd Ry

_o=aldd) aladnudl > S dae >
Special Use/ Employment
District

Mixed-Use Corridor _ alaasuy) ddabise < yaall

(America, 2008, pp. 4-7)

region_a.ay!

corridor__yeall

station_Jaill ddass

parcel of land_d.z )i daks

S EPL N
(Thorne-Lyman &
Wampler, 2013, p. 3)

2019 gl cJoaall 8 5)6Saal paball o lalaiel Ealdl dlac] ¢t jiad)
Ljlie e Lghadads (K ) Aol Cileanll glgily iligiase (12 UL eda WS
Lo Acabdiial) 286N ) Audlad) A8USH il plalidl e ey J<a0 Lauls oK 3 «TOD
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-
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Grax S a LEJ;A= >

\
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255 A S e TECAL JLJLS-;‘Q @ clalliay) antie jas
ua

sy cilaladig) ddls

. d:ﬁ_a'ué_n. QJHJJJL&
“m Jea 14 %hEY el O Lo w5 Rt e
Amidse e 1/2 Y Ciat ()| e b JET

2019 ewns «(America, 2008, pp. 4-7) e lolae) Lalll daayi (e 1 jdadll
Ayl duisall TOD dihies Galdl) hdll Caas *
e 1610 = Jua 1 **

Jal) Ao BiSijal) dipgill dyjlia aifgh v
o Aplaal) oda alan WS ¢ paxilly Jail) Jabads grady peand il o2a of Lls el
hlie o Ly cileadll (i ) gl (e palis 3 " (13 USa) dalaiad) o
Lo bl cdlanl dals dpdal) el Js LS duadl G oledl sasia) dhailly o<l
ehums @l olis) Al dale cilaliey Aol g ol 340 aadug A8 oDlgin) Galy
e llae cign ¥ Jo . (Ollivier et al., 2021, p. 198) " cpeaiiival) pread dial cilaliug
(Srmall IV (pa 2all Bacly 80" g leai i Balels Asal) sbia) Bale] ) Lalaws s el
Jal sie Joag Jals skl Balely masill Buns aflse waat (ge oSSy chball e slaeYly
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iala 0539 Brerall Bhliall aulan salely’ dyjpdas) dpanll dady Jal) Gl o ebliag
DAl DA e (314 daba 2020 Eild (630 5 daae ) "Buas ol Dl
& Gladinal G Ll cOlelall et oo clal Al sale)y Sl madll e 523000

«(Cervero et al., 2017, p. 110) "dsleaall 3Shally duasenll Claluall & TOD Gahalic
St ddibiae dllae Clsie e TOD Guls aulsa) @l Lo 5y elaall Jaill Jilugy
ailly (panll sgiad) e ¢S e desena m (Feudo, 2014, p. 119) " alfY) (ssicsal
«(parcel) uial dakd 5 ¢ lsall cela¥) (siuse o in ol lapglig & peaal) CilaaaillS (guma

-(Mobility, 2010, p. 27) "aycasll Llady) Cabisal doclic dy)lia g8

TOD il e 555all digill 28 13 S/

Allae Gl glesa Baad pllia | ( Aalaiu) JiSy |
sballg g sdlle A58 8l 9 B luall aladind Laulite
Agilsud) claaailie JE aladia g diall gadie
LS Gl e
-ﬁﬁ?" oAl Juldte
_‘é}'aﬂ\ aaail) (3% dalle ]
"~\ P " '-\\
Sl ki ey | [ Abysall plia s )
oa ) Glaladiul g Al gguallly s
QA ke Jea yaandl) S ye A pdaal) Gl gl a3 65 Bals e
hiiaall g Aad) jraril) Loy e Lailaadl) g
LS taal) JaI) Jailua sy Agilaiy 34l e
A Gl aiin) made Apdad) coe ) 3aje |

2019 yucises cialdl ae) o 1 el
Laalil) Joall B Ja) o BiSisall Alighl) dulia dueal cibiaat 2.4.2
Jolaies a4l Joally cllly Lad "sysbiiall Glaldl (3 Lasd Ljlaall 038 dsesa 2ey
L jealiall 8 bl 638 pal el
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dbagial) dihialy ald TOD aggha yaal <

Ghaaaal s Jall o 58550 Agil) dlie agds 258 Jslad A @il lall Cabas
3 o) paes aul TOD J saaly daniliiad aagi V' cAadlyra dihaie (<0 dalaial) clyrially
Lylaall 028 il alies pend oS3 ((Joshi et al., 2017, p. 3) "lginaday dine IS i
dgn e JE padnu) aedl (Jaill cllaae o Ul dpuaall dnesll S dlee L@l e
(Curtis et al., 2009, p. "6Al dga o Lbically Zlal) & juaal) Loatil) Javyd Jaill gkt
Oudhrall (s (g 3 Jailly aal) daliind e Alaall s of o gaeal) i Y (Sl (3)
el b skl K5 e (el JSUie (e a8 4l (gpemal) CaESH LAl puaalial)
S e <l ((Maignant, 2005, p. 16) "daliall e ool b leie i el dualjial)
JSlad) ccliylall BUSS) colyiadll Cilaloall 26 ¢ Gugaill ai€" (gumall Cagall JSlie
.(Fouchier, 1995, p. 108) "... (dclaay!

Cpen ey (M 8yg palls (5350 Y Cllasall o il CBESY a8y o) (el S LS
Alaal) 038 tgalaa pal 2l a9 cdayianll 3llial & (Olaruetal., 2019, p. 477) "Ja mils
"Jadlly LBy daSoall ¢ ppaxill adyally adlsll Gl o s cilbaas ) alayl
Jon Sall sale) 8 dualad 8o Lg3sS ddda aia Y 13 o<1 ((Baillargeon, 2015, p. 29)
(Dittmar & Ohland, ' L) s daliyl clubudl agy  (lacnall ol 448
Jadiy 3] elgd dadladnl 8 aas Jgf A)laall 03g] agiine asgie w3 ey auleg <2004, p. 19)
asgie aat o) LS Auailad (S pang A Lghulai dall Alaal) Geivally GlSal) Gy
) TOD - ddlaiall G jaal) ilaiiall Calideg dofine gabe cdpale 820l ) zlisy TOD
03¢y ADle Al o Sy ¢(-- e pibalsall ey (pyshaall ¢ alaal (el 83E) cpleldl) JSI oK
pedy Lawail daSadll bl aca gl duggdailly doplaill Lgolidara (e (Ui g L) g9 1) 40)laall
.(Ollivier et al., 2021, p. 8) "gilulug Lglula) claden )

& lshall aal e pleld) (S TOD g dagite Aiulais Ak aalye 586 ey ol
AR UaY) Jasd ey V) layds oS Vs cAiagiosall Lpuanll Cleaatl b djlaall 038 7 La)

el IV anill iy 3" Lz 3lall ISy bgiaall US ue doyladll gl alaiall Sleseally
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TOD pey aaly Slawsa Jlen ook ae dadly dagSa dubaw 53 5 TOD 4yl
O g eV maen b Gadaill SUB 05 o lessssal) il 3 o celld e pa¥lg
(Hale & "TOD (e zisas s dahie JS Clibiia cavs urilly CaSall Wy by 05
b aine Gy 5 lansal Sleal) 13 52U ales puation Cuss (Charles, 2007, p. 5)
Calaally (g5l iy Gawiill 8y pm Liu Y 13 oK1 (Cervero, 2004, p. 40) "Jaill ¢ Uas
oe W) S
JA) Ao 5isall Al dylia Gadiil (aal) Al (b <

LU Ay ayliall dansis e’ TOD pe &pumal) Cilranall GalilS dapy (ks
sed claanil) Jals dulial) o3a pa Ll Y (3hlial) st e oS2 LS (TOD Gaaiat!
Dl gl G Cpiiall g A panl) Cilaaatl d Alaal 03 datd Ll sy
G i A bl dls e sald’ WS ((Boulbazine & Kebiche, 2022, p. 339) "l
Adhral) (Al Jalsal) (e AalSic degane Jilad e ol TOD glaaia Al Ljals
Gy qubiall Al Gublall paad ae cdolewgally dpasl) (daalaidl] (L) el
22l Jalgall slaicls cdauacag sy duadly TOD ddad dlacy SLYI (i Ao cdlial)
slaY clilad) iy (Glals Aalial) 480 cpaml) o(Agilal) adaisl) Uy Aulal) dubod)
Gy Javcay dlsyall 038 xauzi o(Ollivier et al., 2021, p. 27) "gie dhaie cluhs
oksd) e se bl WS L lghiasg dakie JITOD (dagi 8 8i5all il paiially 8855l cibidanally
Aaliall adlsal) a3 5 Wllag' 5l dayng AASH dad Cum (e Lgiadagil Duglg¥) cld Talal
(Hale & Charles, 2007, p. 7) "lgw dlaie ciliias chay saelsll adlsall Cilagivl mruay
TOD - dhagyall clyiall 3 dRans dusly]
JE Ao 53T 5al) Alagill ddadadl) 7z dladl) Jasia <

dase e TOD 5 plall Jaill cillane cleliadl 2 390 £y () Aualill Gl 8 cpadll - iy
o &l «(Suzuki et al., 2013, p. 19) ".\¢l dssag il ey Gaall Landly oy
eV ¢lgd Lgdas 2yall didaially ald aranalg daa alag) 58 dyylaall o3a gl S (gaa)
:(Curtis et al., 2009, pp. 13-21) awa 2ol 4 Lo dalanladn Glbaglial e
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(g Basagall laladialg AESH daat aat pe 5Shall CadY) cplagill 1 dY) Bl -
1A Al S Las <0 QeI e dasye Ji aedgty S)hall o Loy 1400 Basldl) -
cz\.‘x_..\.\]\ :QLQAJ Jladll “"_é)j\ = 45‘9):.'\3\

Gaaill Glacal cdlgall dag€ag dalaall ddaladl cp Jahdsll 8 AS),G cARIAY Bas Y -
aadls) A lly Mol
Shall eling Jaill alie Slady Galddly alall cpeladll (g @l jide digad day)l) BBl -

A0l Lagaad Jagedis anaas

g DA e TOD (e dnali ziles slas) oSaall lhadall cibal i) o2 JiSs

e Allaall (ailiad s 2 sanlly At panl) (ailad IS Aargicsall Aikaiall & dalall il sladl)
¢ Usil Zukapladill zealyl) Jasmg Abiall cilyghill aaad e Slmb cdllaily Jaall daaill
feasl) (et e Alay ¢ Ji) il gyslaall (slaliall Lals dueal elac] aa Jailly el
panil ananail) dlaje 6 2L ST Dllae Glgiae o digatil) Taladlly laiy Diiss )
Toma el wll Allad sk ety oo el aginal cilaladl opolgdll Alaadl LS
s2a & .(Hale & Charles, 2007, pp. 9-11) "laally daSall Gilghal) ol daa ) dalisdl
(S paine o Oaeldl) Claliy (oS dugpall (SLOU Ldad) ailadll cilopaal]

.(';A‘)_.}f—j Chﬂj\ﬁ

cllislly claadiund) g el (OSadly Jand) (JRY Gom lilhia Caydins WS
el U las) b sy ((America, 2008, p. 16) "alaaial (ST diglaall 53Y 1y adY)
dalped’ Cargidl TOD (bt <Dl cabian LS cdallaall cliginad) S e Ly Guinall
aeasal ol Ji ddasal of (gpmn yadd TOD dhad dalye e 2bias 4uad TOD dbad dlac)
o Gl Clyaall TOD z3say Allsyll 038 233 . (Ollivier et al., 2021, p. 221) " il
.'(Transit Oriented Corridors) TOC Jalls dgasall cilpeall’ 1o Cigey L
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Al el ) AL agSal) Jagall) :TOD guliia dagal Joes i <
asSal) Jugatl) v

Cosllaall Jaall (sginaall o) aiiall z35aill Calid) Lega TOD ajliie Jagas sl sl
ALY TOD digai jolias plaal Jolall e el 253 Cus cleluadis Lgaahs Jslaie @l
Qisa 1l Baseia Jilusg aladialy cdadial) aojliall osad 4 dagSall of duald) aca o
Gl g Jall Bl e cibually agal) ASll Gag ) bl dagaill cdpaal) sl
Jsall b dals Allall slalie caline e (3 Jsaall) b dng piall el e Lapes (il
o o2 Jailly GV oY) da Sla Bl Dl . el sl lasbuaidl auds A dsald)
e Al dad la a5 TOD Ay Linal) dilaiall 8 huas g 401<a) pe el
"@hsice Ciite TOD shlie diga JS&e Aalleal dajitally decdicall caudl) 55
.(Suzuki et al., 2015, pp. 3-4; Smolka, 2013, p. 3)

el el gy AL v
3l ol dad e Jgaall Capa Ll (Land value capture) al¥) dad sls
Aadies ol agd 23 ) land gy AU Ahecs Al oda 2l o alY) dadd AL
«(Lincoln Institute of Land Policy, 2019) " jée (ol (Al dia cilagSall alaiad
esand) L) e Aaill) ol V) dad il leiad Balely Balaind (e Cladinall &
dadia Mgy o g alad) Janll (F 8558 o )Y dad AS)Lke Ao a5 - dasSal) ehaly
JSE 38 ¢(gpumal) Lasladilly adl) oSa) toalae e galatind die calh duald dadia (uly dale
aflly e Laia¥ly Adlall mitil) 505 e cilasSal) saclusd AlelSia 8laf )Y dad 4S)Lis
Pl s Anail) Al Head capall jumaill clasd ae bl ge dald claldl dglay)
(e Auplanl) ol Aad b 5uS (S8 alad) g il aaled 3 (Suzuki et al., 2015, p. 2)
& L fiad pamd (53] Laa ganl) DAy 3laliall i ol st dsa ganll JladY) aolie Dla
Aalall dasdl 8 Lo latias) Balely (Y1 o3g] AaniiSal) Al cilaainall Sl sindd ol V1 laadd
(Lincoln Institute of "... dLalady) duaiilly dalSall yediall GIKaY g cdaal) L) Jia

.Land Policy, 2019)
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TOD polidal (salilly asoall figaill gl 3 Jpandl
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KyaY) saatall bl

o8 Aliieal) CulSall olasin digh &ty pdal) Bl Jasal
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Al a)ldie digail bl e 8pala (gad )3l sdaaly laia
s Ll o) 6l cdabad) dalll clexdlly Lycaall dgal)
bl Slaty i J<8 A sV

sl hagph alBY) duscige 20a3 tdilusndally 4l Glag Y
Labd) allal) axgal dullal) (ganlly g pdiall Hlalie sl o 2Ly
oasdll

sasiall ASLally 5y5aliies

e s asw) o) Cigly aguny ala¥) Bl o)
«Gyhally aladl Jaall Jie cdganl) duilly daledl (sdyell  eodiie
Dl 4SS g lasin) (A dasiady @bluadl Cagiy 38hay jgun)

gl o) il

(Olawgall o GlSAN § LSl clylaY) lgedts s zgial)
okl Sl 3 o A8 o dadel desnsge o 2 e LS
A getil

J<8 8 Gaalial) s3a Jlgal Jaant iy 1 galdd) Jugalll (Gaslia
Slo g dnasall Gl ey ool a o bl aga
skl Gaadty . cdaddll Gl shd ff (gpaall Jul

. Jal

Bhlia (e 236 (b 2335
Jgall alla)
.5)glaiall

dala

Cilalaiall of AN Y]y sl peat 1 laad) Jugal
18 ek il sae e cchldind ol cleyn JSE 8 98]
Alad Bl Aag¥) Qliel & Sl () s e aaall IS

.2008

2022 «(Ollivier et al., 2021, pp. 453-458) Ae lalaicl &aldl slac] (e 1 jradll
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Clolaal) el i 4yl 038 Gaes 2ve eilaad) (b e Sadl) a8 A5 gy g ) Agal)
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G abd) aaludll g (Sl 8o e 8] Ghalse (Y G Y 4l a3 %400 (e
aall o daltis 7 L)) 3aad & laal) 230 e cllng . (Smolka, 2013, pp. 2-6) "lgasias
g AeSae lubis i L 13 (TOD (3hliey Jaill cilane (o &yl glaliall 3 skl
.(Kapoor & Brar, 2022, pp. 2-3) "chlaal (g cilllaiag 3855 ol V1 alasiady Jadl
Al glf 5 al¥) A Ll el dale g Agall A e Jand Aulial) 3a o) Joill Sk
& On dle U Opuiien di el B aa)laind (53 pgaall Jland g Ul (e lageeaS)
G by sl gy asti () Sheadl panilly agil) ajlie (e g WY 2y aguial)] Aok
128 e Lol dalall ssiinny of asiby (a1 Sl g lE)) e 2 WY ans g lajiad dsall

A b Dlall Jaa Yy Gala) 8 dlgall clabadag alall o Uil ajliie e g3l 43 ¢ i)

el el oy A Lo (Bl ] v

Ol e 8 Alna ) JIE) e IS iy ()] dad iy e Jseanll ol Calias
K ainag e (30 jdeasy cabaldl A0l Aol Guld) jas cilea) sda (S8 G
LoaliY g Llaal) SlagSall dnaniind Lo 1Y) skl gaall e gaall Zualad) cleadll jig o
il ilans dgalsal Glbaldl cilals Cabide deg Al A (Ja A linaY) s b
-(Lincoln Institute of Land Policy, 2019) "a )

b dad 8 )l e e Joeanll cilgal lalill alaae b diliadl) callalodl <!

) Lladl) £t Ao fgadl  Aae ashiliy el w38 Lo Qe (S0 cdagSall el (e daslil
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Ghlie elis) acal Al ljlaall 38 35 acy Lo Jailly (paally Adadiye cililay 52e 8 il

cahliad) Bl (s0 Jadb lgie aies Al shliad) Lle dgane By leda of dals (TOC

caselly cihyall o sadinall il ¥) A g Lo sias) oY palsl) aladia¥) pe a2 I e
plasin) e WIS Jlga¥) sadly Cijn Vg cilpdlly AU o amly Byl ) as el V)
daslie Mgy 130 . lgd oty A Aalad) 523l g3 o loa¥) (3 wises IS 13 Lo gl agile i
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&= s (Charges for building rights) st @sis e asm,
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Measuring transit-oriented development in Algerian light rail transit lines &

by using hybrid multi-criteria decision making and open data sources
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ARTICLEINFO ABSTRACT

Keywords: Selecting transit-oriented development (TOD) sites along light rail transit lines (LRTLs) is difficult for city
""’2"5'"0”2"[5" development planners and decision makers. Selecting the actors and the charges involved in the prioritising process, partic-
MCDM

ularly, when selecting between regions with criteria, is critical. Therefore, this study provided a measuring tool
to identify TOD opportunities between regions, and outlined its defining criteria through an easy, rapid, and cost-
effective method. In this measuring tool, a multi-criteria decision making approach with a hybrid weighting
technigque was used for ranking eight criteria representing five principles of TOD. Subsequently, simple additive
weighting and technique for order of preference by similarity to ideal solution methods were used to rank LRTLs.
Furthermore, open data sources were used for data acquisition, and QGIS software was used for data analysis.
The application of this method on six LRTLs of Algeria revealed that three tramlines are highly appropriate for
TOD implementation, and the rest of the three LRTLs require interventions to some TOD requirements. The
density criterion was confirmed as the critical parameter of TOD measurements around tramlines in Algeria
followed by exchange poles and transit ridership. The station number and ticket price were the least critical
criteria. The results revealed that integrated weighting is critical for investigating TOD as a new planning
approach. This result promoted the assignment of accurate weights, which can be useful for decision makers
when working in unexplored fields or during indecisive situations. Weighting criteria can be used as guidelines
for the major requirements for locations suitable for TOD. Eventually, these results are valuable for future in-
vestments of TOD projects along LRTLs or other transit modes.

Integrated welghting
Light Rail Transit Lines
Open data sources
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Abstract:

Planning and assessing methods of transit-oriented
development are computationally demanding and time-
consuming. Particularly when selecting between criteria
with indicators is critical. This study aims to solve this

* Corresponding author
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question and detect the gaps in transit-oriented
development planning/assessing Methodology by
conducting a systematic review that seeks to understand
the criteria for its planning and the methods used for its
measurement in six topics: methodology, principles,
scale, location, criteria and indicators. For this purpose,
we employed the Publish or Perish software to collect a
bibliographic database from Scopus documentation to
identify the literature stating transit-oriented
development worldwide from its emergence in 1993
until 2021. After a meticulous reading of 726 papers
already found, only 34 articles were pertinent. The data
systematization of the articles was then performed in the
QDA Miner-Lite to convert textual data into
quantitative relative data by dividing each literature into
six issues: Methodology, principles, scale, location,
criteria and indicators. The findings revealed evidence
for a significant presence of research over corridors and
regional contexts, besides the inexistence of studies
directed to African and Latin American urban centres.
While existing studies provide a groundwork for
assessing TOD potential, there remain significant gaps
in the criteria employed. Notably, economic feasibility,
human-centric considerations, environmental impacts,
and the local neighbourhood dimension are often
overlooked in the current TOD literature. Analyses by
continent unveiled a variety of planning/assessing
methodologies in East Asia and Europe. While,
Southeast Asia, North America and Asia/Australia rely
on assessment studies. This study provides
researchers/planers with an inventory of TOD
planning/assessing tools, a perception of prospects for
future research, and the flaws that must be addressed.
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Therefore, future research shall expand urban
morphology and transit aspects to include economic
concentration, social aspects and environmental
impacts. Moreover, maintaining an equal number of
indicators for each criterion can provide consistency,
while alternative approaches like differential weighting
may be necessary if certain criteria possess greater
influence or require more nuanced calculation. Besides
that, every criterion must have representative indicators
tailored to the unique circumstances of each city.

Keywords: Transit-oriented development;
planning/assessing methodology; criteria; indicators.
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1. Introduction

Transit Oriented Development (TOD) has received
much attention over the last two decades (Jamme et al.,
2019), as a sustainable urban planning approach (Pan et
al., 2017) that aims to conjugate aspects of the built
environment around a transit station, which would be
performed in a compact, mixed, connected, and active
mode-guided space (Calthorpe, 1993; Singh et al.,
2014).

Many studies are dedicated to expanding experiences
and quantitative evaluation methods of TOD all over the
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world (Kamruzzaman et al., 2014), while others
emphasise more theoretical discussions about general
challenges concerning the concept (Abdi & Lamiquiz-
Daudén, 2022). Nonetheless, the planning and
assessment of TOD approaches involve significant
computational resources and time commitment (L. Liu
et al., 2020; Motieyan & Mesgari, 2018). This burden is
particularly increased when confronted with the
selection of criteria and their associated indicators.

Therefore, this study aims to detect the gaps in TOD
planning/assessment Methodology by questioning its
planning criteria and measuring methods since the
emergence of the TOD approach in the early 1990s
(Calthorpe, 1993). Moreover, since TOD approach
provides sustainable cities in different regions all over
the world (Knowles et al., 2020), this research offers
practical support for TOD approach by identifying the
most relevant TOD criteria and indicators from past and
ongoing studies of TOD planning and assessment,
which can make the complex mechanisms supporting
sustainable urban development in diverse regions more
perceptible.

From earlier studies, this review advances in three axes.
Firstly, we explore the structure and composition of all
TOD’s planning criteria and indicators, examining their
internal coherence and relevance, while other studies
exhibit a focus on specific aspects (Renne & Newman,
2002; Yang & Pojani, 2017). Secondly, the extensive
timeframe of TOD research examined over three
decades, while other works execute temporally focused
reviews (He et al., 2018; Langlois et al., 2015). Finally,
we extend the evaluation to comprehend the
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geographical literature distribution, going beyond
studies centred in specific places (Jamme et al., 2019;
Tan et al., 2014). To accomplish the research aims, the
study covers all journals indexed in Scopus that
discussed TOD’s planning criteria within the mentioned
period.

The work structure goes as follows: this introduction
section opens the discussion and presents its aims; in
methodology, we explicate the adopted approaches and
methodologies to construct the review; in results and
discussion, the outcomes are widely illustrated and
debated; ultimately, in conclusion, we expatiated on
considerations and possibilities brought by our research.

2.Methodology

Primarily, it is necessary to establish a path to build a
solid and effective literature collection concerning
TOD’s methods. Thus, this study deployed the Publish
or Perish free software to gather bibliographic data from
the Scopus database by identifying the literature that
states TOD as keywords in the title or within the
abstract. Narrowing the search to avoid repeated results
that can be published in different works of literature
(Jamme et al., 2019), we focused on articles, reviews
and reports published in scientific journals, dismissing
other bibliographic forms such as thesis, conferences,
books. Examining TOD research amassed in the Scopus
database since the year of 1993 until June 6th 2021,
displayed 726 articles placed in 238 different journals,
including 25 reviews and one report.

Subsequently, the Mendeley software was applied to
classify the indicated literature to choose the best
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pertinent works for the subject of this paper. To achieve
this, we pursued the occurrence of the terms “planning”
and “criteria” in the literature’s titles, abstract and
content. From all the gathered data, 91 papers mentioned
the first term, and three stated the second. To conclude
the collection, a meticulous reading was carried out,
resulting in 34 papers judged and selected for this
review; (Akbari et al., 2018; Berawi et al., 2019; Caset
& Teixeira, 2021; Dorsey & Mulder, 2013; Furlan & Al-
Mohannadi, 2020; Hale, 2010; W. Huang & Wey, 2019;
X. Huang et al., 2021; L’Hostis et al., 2016; Y. Li et al.,
2010; Z. Li et al., 2019; Liang et al., 2020; Lin & Gau,
2006; Lin & Li, 2008; J. H. Liu etal., 2018; L. Liu etal.,
2020; Lord et al., 2015; Ma et al., 2018; Motieyan &
Mesgari, 2017, 2018; Mueller et al., 2018; Nelson et al.,
2015; Olaru et al., 2019; Pan et al., 2017; Shao et al.,
2020; Singh et al., 2014; Su, Zhang, He, et al., 2021; Su,
Zhang, Wang, et al., 2021; Taki & Maatouk, 2018;
Thomas & Bertolini, 2014; Wey, 2015; Wey et al.,
2016; Xu & Yan, 2021; Zaina et al., 2016).

With those data, the Lite version of QDA Miner was
employed to organize the content systematically. This
software facilitates qualitative analysis of textual
elements by classifying the verified structure counting
on a subdivision called codes, which makes possible a
mathematical proportion of the codes’ frequencies for
the global partition of the categories (Avery, 2021).
Through comparative and critical analysis, we divided
the reviewed literature into six distinct thematic clusters:
Methodology, TOD principles, TOD scale, TOD
location, TOD criteria and indicators. In each one, we

193



designed categories and codes to gather the literature
content, thus in a two-level hierarchy.

The following subsections set forth the categories and
codes for each topic under the classes of general
approach and planning criteria and indicators.

2.1.TOD general approach

In the approach review, the articles were put under a lens
concerning their proper research methodology, the
applied TOD principles, the inspected TOD scale, and
the geographical placement of the case studies around
the globe. These topics were defined to shape precise
and confine studies assessment, which provides a
perspective of the employed scientific ways.

For the topic of methodology, the categories used were
“Assessment”, which indicates research guided by the
evaluation of TOD, and the category of “Planning”,
which gathers studies about TOD strategy. Then, four
codes were derived within the first category and two for
the other one. In the “Principles” topic, three categories
were designed to embrace the three terms that shape the
TOD concept: “Transit (Mobility)”, aimed at transit and
traffic issues; “Oriented (Built Environment)”, which
embraces urban space configuration; and “Development
(Urban Life)”, that assembles planning and
sustainability aspects. The 11 codes were defined to
capture the essence of the T, O, and D principles,
evaluated in each study Figure N°2.

Concerning the “TOD Scale” topic, we designed two
categories associated with the territory examined around
TOD stations in the literature. “Focused Territory” aims

194



at specific places and surroundings, being divided into
the codes “Around stations”, guided to a proper transit
stop and “Local”, directed to other neighbourhoods
apart from transit lines. On the other hand, “Embracing
Territory” brings together studies that assess more than
a specific location, which can be segregated into the
codes “Corridors/lines” and “Urban/regional” Figure
N°3.

Lastly, the topic “Location” offers a nuanced
understanding of the geographic context of all other
topics, considering the division into two areas:
Developing Countries and Developed Countries Figure
N°4. They are related to the social and economic
separations of the world, adopted by the United Nations
to ensure consistency and comparability of:
“Developed” and “Transition Countries” for the first
one, and “Developing Countries” for its namesake
(United Nations, 2022). The codes were derived from
the continent of the case study location, comprising East
Asia, Middle East, and Southeast Asia for Developing
Countries and Europe, North America, and
Asia/Australia for Developed Countries.

2.2.TOD planning criteria and indicators

For criteria and indicators, we counted the main subject
of the studies investigated, i.e., precisely the aspects
aimed by the review. In the criteria topic, we proposed
novel categories to represent better TOD premises
developed from earlier work (Gerald et al., 2021; ITDP
2017) as substitutes for the five dimensions (5Ds)
suggested by Ewing and Cervero (2010). This process
establishes a framework for classifying criteria that
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effectively designate pertinent TOD principles. Thus,
the five categories elaborated are Compact, Diverse,
EcoMobility, Equitable, and Resilient TOD Figure N°5,
distinguishing them from the 5Ds, which do not provide
that, with more explanation in section 3.1.5.

The indicators are the variables used for TOD
measuring, assessment and planning (lbraeva et al.,
2020). For their turn, they were crypto-graphed into 75
different codes within 12 categories. These have been
reduced to nine categories with 26 representative codes
by merging less used indicators (mentioned three times
or less, i.e., represent 1.8% of the mentioned indicators)
with similar categories. For example, ‘living quality’
indicators were divided between the ‘environment’ and
‘social’ categories, allocated in the ‘open spaces’ and
the ‘provision of public services’ indicators. However,
some indicators were not merged regardless of their
score since there is no similar category with which they
can be amalgamated. For example, the ‘TOD policy’
indicator in Figure N°6.

3. Results and discussion

After the designation of codes and categories and their
insertion in QDA Miner, with respective data from the
literature, as explained above, we discuss the results,
which are divided into two subsections. General
analyses bring considerations within each topic, with
explanatory graphs showing the quantitative outcomes
of categories and codes. Then, Analyses by continent
presents a transversal examination of the topics
concerning geographical contexts revealed by the
location.
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3.1.General analyses

Prominent aspects brought by our review can be
discussed within each topic area. Therefore, the more
prevalent aspects and those that are understated serve as
a vital framework for structuring the content of the
literature.

Figure N° 1. Graph of the coding frequency identified
in the topic Methodology

modelling weighting
M schemes / tools 2 classifying
M spatial
Planning 2 M relationship

B qualitative

Assessment

Source: The authors, (2022).
3.1.1. TOD methodology

Considering the proportion identified through QDA
Miner Figure N°1, we infer that most papers conduct
evaluations of the existing TOD reality, especially in
classifications of spatial aspects. Therefore, the
relationship  between variables, which includes
correlation techniques and more qualitative analyses, is
reduced in the total share. This occurrence highlights the
importance given to quantitative assessments guided to
reduce and clarify the complexity of TOD spaces. In
addition, the studies dedicated to planning ways of TOD
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implementation are divided almost equally between
more objective modelling tools and those aimed at
descriptive schemes.

3.1.2. TOD principles

Concerning TOD Principles Figure N°2, results show
that more than half of the works verified involve aspects
concerning the development portion of TOD, which
refers to general urban planning components and
sustainability dimensions (economic, social and
environmental). Most of the studies allocated in this
category are distributed repeatedly in more than one
code. In their turn, characteristics of the Oriented scope
are discussed in its association with land use, urban
design, or the integration of urban space and mobility.
Finally, aspects of transit appear with the lowest
proportion, which indicates the limitation of
investigations examining the potential of improving
transit aspects of TOD.
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Figure N° 2: Graph of the coding frequency identified
in the topic Principles
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3.1.3. TOD scale

Regarding the space scale evaluated in the studies, the
results showed a significant presence of research over
corridors and regional contexts Figure N°3. It contrasts
with the less appealing works related to specific
surroundings, an outcome indicating a tendency to more
embracing studies and not linked to isolated contexts.
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Figure N° 3: Graph of the coding frequency identified
in the topic scale
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Source: The authors, (2022).
3.1.4. TOD location

The location assessment Figure N°4 revealed the
concentration of studies over developing countries, with
all located in Asia or the Middle East. About the
research focused on cities within the developed world,
European and North American places excel. This
division makes explicit for the inexistence of studies
directed to African and Latin American urban centres.
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Figure N° 4: Graph and geographic distribution of the
coding frequency identified in the Location
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Source: The authors, (2022).

Note: Two studies do not focus on a specific
city/metropolis but consider aspects of entire regions or
countries. It is the case of one Indonesian case and the
Belgian case.

3.1.5. TOD planning/assessing criteria and
indicators
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Regarding these two topics here, many contradictions
were detected within the papers, so the classification of
criteria and indicators posed significant challenges. The
first conflict is a conceptual paradox: to address criteria,
different terms were used, such as “variables” (Shao et
al., 2020), “criteria” (Xu & Yan, 2021), “dimensions”
(Olaruetal., 2019), or “components” (Z. Li etal., 2019).
We maintain that overcoming the conceptual confusion
within TOD research is fundamental for advancing
effective planning and evaluation practices. The term
“criteria” is the most expressive, thus we selected it to
represent TOD gages or standards. We also recommend
it for future work.

The second contradiction is a limited alignment between
criteria classification and TOD indicators. What
highlights that little 1s known about the indicators’
distribution among criteria. In this situation, common
approaches of different papers are the presentation of a
criterion as an indicator or applying a single indicator to
calculate different criteria. For example, some
researchers gauged the “quality of life” criterion with
the indicator of “land use type” (Ma et al., 2018) or
“compactness” (Xu & Yan, 2021). Also, compactness
was considered an indicator of “density” or “mixed-use”
(Lord et al., 2015), but other researchers connected it to
“accessibility” (Nelson et al., 2015). Another example is
articulating the built environment criterion differently
among scholars. Some related it to “economic
attractions” and “land use features” (Pan et al., 2017),
while others considered it as a grasp of “design” (Furlan
& Al-Mohannadi, 2020) or “walkability and
accessibility”(W. Huang & Wey, 2019).
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Therefore, we imply that TOD criteria are interrelated,
but TOD literature should be structured. Every criterion
must have its most paradigmatic indicator(s) following
each city’s characteristics and needs. Thus, extra studies
shall investigate these enigmas to elucidate the criteria
that most effectively articulate the fundamental
principles of TOD.

The third paradox is the large number of indicators used
to represent criteria. In the 34 literature examined, we
counted 471 indicators to gauge 214 criteria. This
magnitude complicates the indicators’ treatment and
weighting, specifically subjective weighting (J. Liu et
al., 2017).

A final conflict is that a single criterion or indicator was
considered multiple times in the same study when other
TOD criteria were neglected. For example, the transit
criterion was considered three times when density was
not mentioned in the case of (Z. Li et al., 2019).
Furthermore, some criteria were expressed with several
indicators while others were not, which can cause an
overweighting of those criteria compared to the less
expressed ones (J. Liu et al., 2017). For example, in
(Singh et al., 2014), density was gauged and weighted
with three indicators, while land use was assessed with
a single indicator. Also (Su, Zhang, Wang, et al., 2021)
assessed accessibility with eight indicators, walkability
with three, and two for serviceability.

There were also differences in the criteria ratios Figure
N°5, which conditions future TOD research to
investigate the less mentioned: social aspects 9.10%,
compactness, and resilient qualities, these both around
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14%. Notably, 19.4% of the studies integrated diversity
aspects, while EcoMobility principles were central to a
substantial 44.2%. Those results indicate that place,
transport, and sustainable mobility features of
planning/assessing TOD have been well covered
compared to the disregarded features, i.e. economic
12.1%, humanly, environment 6.7%, and policy 1.8%.

Figure N° 5: Graph of the coding frequency identified
in the topic Criteria
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Regarding indicators, the results allowed us to
distinguish which ones were frequently employed to
express each criterion Figure N°6. The ‘Transit’
category yielded the highest proportion with 23.5% of
the mentioned indicators, with the °‘ridership/transit
serviceability’ being its most stated indicator, with
9.5%. However, the most employed indicator overall is
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‘urban densities’, with 12.8%. The most studied
criterion does not maintain the most mentioned
indicator, which fits perfectly in our first-mentioned
results: the criteria are not expressed adequately.
Furthermore, social, environmental and policy are the
least treated indicators, with each indicator comprising
less than 8% of the total.
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Figure N° 6: Graph of the coding frequency identified
in the topic Indicators
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3.2.Analyses by continent

Analyses by continent are crucial since they provide a
general vision of the orientation for the common
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approaches to assess/plan TOD in Latin American,
African, European, North American, or Asian cities.
Thus, it supplies researchers/planers with an inventory
of TOD planning/assessing tools, a perception of
prospects for future research and the flaws that must be
addressed. To examine the findings related to location
visually, Figure N°7 and Figure N°8 present graphs
depicting the distribution of the five remaining topics
across continents, considering the division of regions
between developed and developing countries.

Figure N° 7. Graphs of the Methodology, Principles,
and TOD Scale within the continent division
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3.2.1. TOD methodology
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When segregated by the continents, the methodologies
used are more diverse in East Asia and Europe, with
representative coding frequencies for every division
associated. In contrast, Southeast Asia, North America
and Asia/Australia only include studies in the category
Assessment. At last, the Middle East maintains an
insignificant variation between codes and categories.

Figure N° 8: Graphs of the Criteria and Indicators within
the continent division
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3.2.2. TOD principles
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Paralleling the methodology, East Asia and Europe
locate studies diversified in the Principles topic among
the three categories besides mixing them. Diversity
decreases outside East Asia and Europe, despite
scattered indication of mixing.

3.2.3. TOD Scale

Separating the scale per continent, we infer that in
developed world studies focus on urban/regional and
corridors/lines aspects. Conversely, studies located in
the Middle East are directed to the Focused territory
category, being the only region with studies dedicated to
local scale. In Southeast Asia and East Asia, the mixture
of all other TOD scales is substantial, thus involving not
only the surroundings of stations but also a holistic
perspective of the city and the corridors.

3.24.TOD planning /assessing criteria and
indicators

Notoriously, North America, East Asia and the Middle
East are the only regions that cover all the criteria
categories, while social aspects remain mostly absent
from studies concerning TOD planning and assessment
in other regions. The EcoMobility criteria are the most
mentioned in East Asia, North America, Europe, and the
Middle East. In their turn, diversity criteria are the most
considered in Southeast/Northeast Asia and Australia.
Additionally, studies of the European continent
highlight  transit and  accessibility/connectivity
indicators, while environment indicators remain
unstated. Moreover, North American studies arrange
transit, economic and social indicators, while omitting
the indicators of walkable/cyclable design. The
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Asian/Australian researchers disregard social and
environmental indicators, while the density indicators
are the most stated by 47.6%. For developing countries,
the transit indicators are the most mentioned in the
Middle East and East Asia literature, whereas Southeast
Asia addresses density indicators by 47.3%.
Furthermore, policy indicators remains insufficient in
Southeast Asia and the Middle East, while their
presence remains marginal in East Asia investigations,
representing only 2%.

In generals, the standard deviation of the criteria and
indicators ratio within all regions indicates the disparity
in expressing and assessing TOD aspects in developed
and developing countries Table N°1, and signifies
inconsistency in covering all TOD traits. Notably, in
East and Southeast Asia for the criteria, when
inconsistency of indicators is higher in Asia/Australia
and Southeast Asia.

Table N° 1: Standard deviation of the criteria and
indicators ratio by region

Region Europe | North Asia /| Southeast Middle | East
America Australia Asia East Asia
The standard | 13,0 9,2 12,6 13,5 9,4 15,7

deviation of the
criteria ratio

mean  criteria | 20,0 20,0 20,0 20,0 20,0 20,0
ratio

The  standard | 8,0 7,5 14,5 14,5 7,7 7.4
deviation of the
indicators ratio

mean indicators | 12,5 11,2 11,1 11,1 12,5 11,1
ratio

Source: The authors, (2022).
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4.Conclusion

This paper interrogates the efficiency of TOD planning
and assessment methodologies by investigating their
inherent limitations from the initial articulation to the
present day. The classification and coding analysis
allowed a clear comprehension of what aspects are
present in science. In essence, the majority of the 34
studies focus on TOD assessment, considering general
aspects of urban development in embracing territories
over transit lines. Regarding the topic of location, both
developed and developing countries are treated, but a
significant gap exists in research within the contexts of
Latin America and Africa. Finally, for research of TOD
measurement, criteria and indicators focused on issues
like transit, density, and land use, putting aside social,
environmental and policy aspects.

This review delves into the experiences and limitations
documented in contemporary scientific explorations of
TOD, contributing to a inclusive understanding of the
field. Therefore, future research shall expand urban
morphology and transit aspects, bringing more light to
criteria that revolve around economic concentration
(service poles, investments, offices), social aspects
(wages, house type, race) and environmental impacts
(energy, gas emission, noise pollution) so sustainability
objectives would be addressed. Moreover, the number
of indicators should be equal to each criterion, or at least
better weighted, so that no criterion may gain
importance over a less expressed criterion due to a lack
of represented data by merging diverse weighting
approaches and giving equivalent weights to each
criterion and its representative indicators. For such
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reasoning, we also suggest that every criterion must
have its most paradigmatic indicator(s) ensuing each
city’s characteristics and needs. Thus, extra studies shall
investigate these relations to define which criterion is
the most expressive of each TOD principle for specific
contexts. In addition, TOD measurement research
should not focus on Urban and Transportation criteria
separately and solely but also include criteria expressing
the dynamic relation between transit forms and urban
places (accessibility, connectivity and flows).

For the division designed over criteria and indicators,
the proposed categories of this review stated in Figure
N°5 and Figure N°6 reduced internal inconsistency
compared to existing frameworks, permitting the
assessment of TOD with fewer struggles between
criteria or indicators. Therefore, we recommend
employing them or similar ways in future work to cover
all aspects of TOD without neglect. For a final
suggestion, this review can instigate Latin American
and African researchers to apply all these issues in their
cities to expand TOD studies.

Because of the lack of literature access, we dismissed
other databases, which may influence some results of
this study, thus future works can extend to other
databases for a complementary examination.
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Abstract

The arrangement of urban corridor approach with transit-oriented development
leverages the benefits of both approaches to succeed sustainable urban planning for cities
with sustainable transit axes. Which can be accomplished by shaping areas near transit
axes, and localizing development projects and urban functions around them. To promote
the use of walking and public transport around transit axes and reduce the reliance on
private cars, and thus, achieve the sustainable approach of Transit-Oriented Corridors
(TOC).

For successful implementation and to maximise the benefits of TOC, several
conditions must be met. This research aims to explore the feasibility of transitioning from
a transit line to a transit-oriented corridor through the Constantine-Ali Mendjeli tramway
by conducting theoretical, field, survey, and empirical studies. To identify the necessary
conditions along the tramway corridor and gather various variables related to the study
area. Using SPSS software to process 377 questionnaires directed at tramway users to
assess its role in the urban transport system, and QGIS software to conduct a geoanalysis
of transportation, mobility, and place variables, to calculate the TOC index across 21

stations and their surrounding areas within a 400-meter walking buffer.

The field study indicated a weak integration between the Constantine tramway line
and other elements of the urban transport system, particularly taxis, which account for
only 3.4% of all different trips to the tramway. However, the field survey confirmed the
sustainability of tramway access, with over 60% of it commuters reaching it on foot. The
empirical analysis demonstrated the feasibility of implementing the TOC approach on the
Constantine-Ali Mendjeli tramway line. The Ali Mendjeli corridor showed a greater
potential for TOC implementation than the Constantine line, with 50% of its stations
recording a high TOC index compared to only two stations on the Constantine line,
representing just 18.2% of its stations. The study identified the strengths and weaknesses
of each station, thereby guiding the necessary interventions to achieve this approach and
ensure the integration of place characteristics with transit nodes along the Constantine-Ali
Mendjeli corridor.

Key words: Urban corridors; Transit-oriented development; Transit-oriented corridors;
tramway; Constantine; Ali Mendjeli; TOC index.
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