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Abstract
Transit oriented development (TOD) is a strategy for integrating land use and
public transportation systems in urban areas around metro and BRT stations. TOD

Received:2020/11/30 means maximum density, maximum diversity, pedestrian facilities, public spaces
Accepted-' 2021/03/24 ¢ around stations, and design of stations as leisure centers within a 10-minute walk
Pp: 160-1.73 :  of transportation stations. This research was carried out with the aim of clustering

9 stations on line 1 of Mashhad metro, by developing a node-place model in TOD

areas and using Ward cluster analysis. The present research is applied-evaluation

in terms of purpose and descriptive-analytical and quantitative in terms of nature

¢ and method. Data analysis was also performed using Execle and Arc map software.

Use your device to scan and ¢ In this study, municipal data were used; And land use information was prepared in
read the article online . the field and entered into Arc map software. To achieve this goal, a circle with a

¢ radius of 500 meters was drawn to the center of each station and three indicators of

T ST : place, node and access were evaluated. In the next step, the scatter diagram of the
Ak node-place model was drawn. The stations were clustered by adding access criteria
W : g_ncludmg IPCA and bicycle route |r_1d|(_:ato.rs)..The results of the node-place
o] ¢ diagram show that the average place criterion is higher than the node. The average

B 2L SR ¢ location is 0.303 and the average node is 0.274. Also, all but one station is in a

: balanced area. Ward clustering results show; By adding access criteria, the position

. of the stations in the clusters changes and they are classified into four general

: categories. Also, the degree of correlation between the two criteria of place and

. : node with positive access. But this number is very low for access and node and r=

Keywords: :

¢ 0.12 and for access and place r= 0.6. In addition, it can be said that the standard of
: the node decreases from the city center to the surrounding area. The place criterion
¢ is affected by the main intersections and is more in the old neighborhoods of
: commercial units and population. Accessibility in new neighborhoods has
: increased due to more intersections and smaller urban blocks.
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Extended Abstract

Introduction

Transit-oriented development (TOD) is a
planning tool which integrates transport and
land use. It is typically transmitted as the
development of transit stations around high-
density mixed land use and walkable and
cycling-friendly ~ designed  environments.
Density, Diversity and Design, Destination
accessibility and Distance to transit
disseminated as five of the most important
dimensions of TOD. One approach to
describing and understanding the
characteristics of TOD centers is TOD
typology. Bertolini's (1999) node-place model
provides an initial framework. This model
develop a quantitative station area typology.
This model considers two dimensions of
stations: nodes and places. In the present study,
according to the initial node-location model,
suitable indicators for both location and node
criteria were presented. In the second stage, in
order to complete the criteria and create suitable
areas for walking and cycling, two IPCA
factors and the amount of bicycle paths in each
buffer were examined and added to the initial
model as the third dimension. In the third stage,
with the help of Pearson coefficient, the effect
of node and location criteria on the third
dimension of the model was investigated. Thus,
the metropolis of Mashhad in northeastern Iran
was selected to implement TOD areas. The
population of the city has increased sixfold
since 1970.

Methodology

Nine stations from a Mashhad metro line in the
Vakilabad area were selected for the study.
According to the average distance of stations
from each other, which is about 840 meters, a
buffer with a radius of 500 meters from the
center of the station was selected as the study
area. In the present study, according to the basic
concept of the node-place model, the following
indicators were selected to calculate the TOD
and classify them. Place: Population, number of
commercial units, diversity. Node: access to
buses, access to bicycles, bicycle parking. To
complete the analysis, the access criterion was

added to the previous two criteria. Access:
IPCA, bike lane length.Ward method was used
for classification.

Results and discussion

The results show that the mean place index was
higher than the node. The average place is
0.303 and the average node is 0.274. With a
general look at the node-place diagram, it can
be said that although most stations are present
in the balanced area, but due to the lack of
suitable conditions TOD areas are located at the
bottom of the diagram and close to the
dependence area. It is not possible to examine
all the effective factors in TOD regions by
examining the two criteria of node and place.
Therefore, by adding the third dimension to this
chart, the survey of stations will be more
accurate. The calculation of the IPCA index for
nine stations varies from 0.229 for Park Mellat
station to 0.676 for Hafez station; And shows
where the area is in terms of accessibility to the
station. There were no bike lanes at the
Namayeshgah and Eqgbal stations. Sayad
Shirazi is close to 500 meters, Hafez and
Kowsar are between 500 and 1000 meters,
Haft-e- Tir, Hashemieh, Honaristan and Mellat
Park are more than 2000 meters long. It seems
that the authorities have started creating routes
from the entrance of the street. The results show
that the stations are divided into 4 main
branches. The degree of correlation between
place and node and design is positive.
Therefore, the position of many stations has
changed due to the addition of a design index.

Conclusion

According to the results, it is clear that
transportation facilities are not suitable for the
existing user .However, it seems that in some
stations, such as Mellat Park, the amount of
node is higher and this amount has decreased
towards the end of the street; However, this has
increased at stations where the flyover connects
the two sides of the street; Which could be due
to the increase in bus lines around the flyover.

Journal of Research and Urban Planning (Isuue 50, Autumn 2022) 159



B¢ oyl AY Jlw AP+ 300

~%e Juao drwgi L (TOD) (cog0s J&5 5 Joo 1 (Ko drmgi Jobo (15
Mo ¢ glewdgd o g 0,5

YYVE —YAYD 1 Siig il LLE — YYYA —OVYR 1 s Ll

gy Al

TS o5 0T S e e I il LS Ty Wb 03

Sl el oMol T oSl Jlas oo ol e Lo 095 (655> (gl -

gl oy e ool 151 ol ¢l a5 Ay cann; bz 09,5 bl =Y

Ol el oDl 13T oKzl (o o)) yag dlg o j Lo 0,5 ol —Y

Ol e hgpio (g3 oSS i laes g (o @lie 0uSIS ¢ SLly 9 i3 3ble Cy e 095 bolil -F

e - WAR/ -4/ - sl Gyl
2 oy JB g Jox a9 2] )8 Pl el (sl S (TOD) (agas Ji g Joo (o drwgs - Vel Vi &)U
sbrgl ) g5 Sk w515 Sk clise 4 TOD . IBRT 5 g0 (ool 3] GLLI )5 o005 gble VWY O s 8l

2 b Slye g0 s olSins] b 5 WSl Gl )3 oges (claldd sl sy pls sy LSl
Sy 1t ol & sitpdbs B by 5ol sl B 5 Ja> (clnolS] (500 483> 1+ L (gl ogions
e <88 ool Ward leiss: o 5ot s TOD bl 3 0,5 e Jio doagi b igto gyan | O 905l s
9 45 Oered el (o8 g (= (iog pbl B9y 5 Cunle a5l g (bl ()8 Bua a5l sl o ot e

odly 51 imgs cpl ploul )3l 43 3 o Arc map, EXecle a3l o SaS 4 cledbl Jbs
slee )u‘*"’sﬁ:uif.’) S g pa‘ slalil ey -5« Jibs : EE'F“E
&y s ATC MAP L8l 5 5)lg 5 duad (Shise & jgmo 4 () (68 SleMbl g 105,35 osliiul (g)l> 05 __‘__FQ'-"S':"“;,.-‘
o yisd g 0)5 (1o (et ld dw 5 133)5 puy sl o Cu S 1 4y o B0 v glad 4 gloply Gua pl 4 Sliwd gﬂ-?-:u'a-..:
Jol) (s jline (3,57 ABLSI L 53,5 sy 05— Ko Jdo ISl Jlaged cmy dlyo 3285 )5 Dbyl 390 Ec;v;-ﬂ"l
: AT

@ 45 amd o L 0, lSa Hlaged ol i Ay ol (cAuAd g 4 (4 )293 youo 5 IPCA (layasls
Oz Casl YVF 05 (1 Sko 5« XY (56 (:Sike & jge 4 Cusl VL 05 5l 80 Jlre (i &0

45,5 BLal b samy o oo Ward ana_ses zols .35y 413 Jolis dalaie 13 350 <5 3> & bolSius! dod
O IESCA NN uades s . 8 ] 2 050 S 4 el 'dwdu‘"’j's

Olee (iman 03,5 (o (AARb (S wlud jlaz )3 5 03,5 s nadgd 5> bnolRial Cusgn (i Jline ogee B 5 Jo>
IV Glin g 08 sl 035 5 (o yiwd sl 308l Jg ol o (o od b 05 5 (80 jlme 93 (G (Siro : (GAabs Wafd Sy ¢ (TOD)
Jhme A8 oo by ialS SLbl &y 4l S50 5l o) Jline €S i oMo @ sl - ST e g (o ywd iy e 0 5ol Jas
EMoro §d uw yiawd jlizo Cuwl iy Curer 9 (50 sladnly 00a8 Mo j3 5 Canl Lol ClblEs 5l Sl S0

ol il Rl S sS 6i0ed S5l gy SLbE > 4 o

...............................................................................................................................................

o9es JB g oo 1 (o drwgi Jdo byl IF)) oy 65T et i liS) sl 0 g (cabld L]
Voo me ubdgye D0 ol OVl s yted o paabiy g G sl cigubue ((Slanigh Julodi 9 0,5— (e Juto arwgi 1 (TOD)

VY
DOI: 10.30495/JUPM.2022.5536

&3l dlisy ) gamme dkunngd 1

ol el oMol 3131 oKzl (Jloud e 5y euns 5 Lases 09,8 ¢y balial 2 Ui
Qe YFEVVOY 1 dl

hejazirokhshad2000@gmail.com : Suig wiSJl Cowy

............................................................................................................................................

(VF) sl @ o)lasd) (6 jend (S 3 )0l ys 9 A9



Mo (glanigd Jdo 9 0,5— (Ko Jao azwgi L (TOD) (sages Jii g Joo 2 (Hiao drwgi Jio (23]

idols &5 0,50 I ep g0 Jme cutn
Sad (poyp (Sl By2ed 5 Sy oy cacsloy;
LMW lip0 ¢ oy J&5 5 Joo oyliue e ppds Slablas g oY L]
Ol 9 adate p» Jadl 5 SoSume o515 (Sl 60
Cul gpn sl odlatl 300 pd oo
(ITDP,2017: 4)

ol (o Lad l culie (50,00 Coonl 4 ag L
5 ookl 4 pdpe Gaguis dgn (Sagll g g9y3s5 I edlatul
@l sl hae CudS dgme 9 Go0dly 9 45290
Saaebp g b JB g Joo Sinlon Cy e )3 55k
S8 @y pole 35 0 plply wCanl dgpedie (2l 62
2 (005 9 o) Jlime 93 nl Sl padls 0 5= adsl e
P S B oy 090 Mo S yte So bl o] 4
ly cslio 3blis sbxyl 5 bylas eSS (gl pyd dloyo
S ye olise 9 IPCAT 5 93 (5 lgwad 1293 5 59500l
@ (o) pow A Olgis &g (poyp Bl p ) 43 j2ed
e Yo dw 2 oy p b (pimen 3)S LI adgl S
Gauadgd Lol o)ly Jio oS a4y wyiwd olie 90,5
o3l (sl (g )lol gy S lsis 4 gy adgs Jloo sl
Sl y (hb oty laodls dsgme Jdoo g w35 il
SaS'L pow dl> 1o 53 (Akbari etal., 2020: 319) ool o
905 Sljlme IS )SU Glie (owip & Lo cups
ol @l () JS8) ad aidly Je pgw du 59y 2 e
Sl e g ol & Wlge Gogly 2 oMo Gaiow
L Gley (b (g wallas sblie 3o dbx)|

( eadte Jaa gl ]
z
L b ol gy belae e J
*
[ s sata J,,i‘l_.-.'- ]

[ FExcely GIS o wels o u lne ]

¥
Jae 50 TOD glolis ghis 4l
P et o i i

[ et gred sloma Lok ]

ap et gussalys
(Ward) o Jy e, Koy

dodio

I 3 i (o (35 b e ey o (cloygiS
o (Khademnejad et al., 2020: 86)sciua 5y
Sllo 0,0 18y 4 Ve0r Jlo p bl Counes 45 3¢ 0
9209 4 (SKly Comar (a3l ol 038 g o381 a3
Aol 3l e j> (Suzuki et al., 2013: 3) sas il38l
&l lgyes 3,5 il gy olbcawluw (3o Ardnd
Glodd g sl juj )0 day LS 0 & Jje0 4 S
adon 15 Slaglyis b placwlas oages JE g Jo>
(TOD)' (sagos S8 g Jo> 2 (e dags 9 o (e e
(Olaru & Curtis, 2015: 6; Ghahremani et .i ¢ ,lee
o505 g Jor e dewss | Ba al., 2020: 183)
Sy cwlie o g (oges B 9 Jo> (S (TOD)
sl . (Nasri & Zhang, 2014: 172) .cusl (59 00l
o pand Cubld g &5 g Jo iy Sl 0 200 el TOD
lixe 4, TOD (Currie, 2006: 2) > oo (5 j9 0l zolg> 5>
Gy O bl (o)lS g5 Sl ST Sl
b g bolKiw! Glibl )3 eges slalas sbol wily ple
(Thomas et al., 2018: ¢ 5,85 ;110 g 4 olSKiw]
oo (slolSiwn 5l (6900l 48> Vo b (glodgazee (3 VY-Y)
(Renne & Listokin, 2019: 249; Motieyan cwl & 4
Gy wyp 250 slaylkee . & Mesgari, 2017: 401)
&S oy 4wl Oglate e mle > TOD duwlxe
Cud (b g £95 @515 Jhme 4w (g9 » TOD a5
TOD gl pppels 51 S (Huang, 2018: 5)
» &S el Standard 2017

st s e A s
o P y—

JAPCA

WA s cplRe3s Gy (S Jldgei ) S

'Transit-oriented Development
Impedance Pedestrian Catchment Areas
"Ward

.......................................................................

.....................................................................

(V) 5y @ 0)lod) (6 e (532,40 52 9 b3



Mo (glanigd Judos 90,5 (Ko Jao azwgi L (TOD) (sagos Jii g oo 2 (Hiao drwgi Jio (23]

Siledde 3,509, jl 650 TOD clilllas )3 (oaiadss
ey lesS Lsly ol p> e e di> (clades
by Ao FY (gunail 4y Jio ol SoS YoV Jlo
ol oS 00,8 Byme |y dilaie £o5 & Lasl jd g Sy o
Gblie (Ifuspd bl S oSy L e
b red slodins ()bS—(c b lodinn (ypiidiely)

JB g Jo> cawlio @bl b Moxs ¢ gaisie slacs S
Wl Ko a1y dgip 05— Ko J3Edly Y410 Jlo 5
65516 XS o ol ol )5 JaS5 ] 4 pogws a5
g Clb i 23500 bl oSl Jue > oS
0adls 3,8 8Ll b ol b .l TOD bl 55 &YLasl

LolSu] 385 (nl 3 38" (g |y Sy coinl (Ggend
Wb gdvdsds dlwd Y
1o %9 9 g
5 caple 5l g 2Lyl ()8 (Baa Jlai I ol g
9 2P en Cwl (oS g (Mo oy plxl by,
ko )3 g Execle sla)libl pp SoS” 4 oleMbl o
& 58595 Cpl sl 3l 090 sleodls Ll 438 )5 Cjse GIS
(2 6 & Sygo s b gl e Slie e
2l )8 Y 5 oKl & gl et le o b sl
bl )8 03930 Y izmen A5 )5 GIS Il ey 5
3)5 g Redie (61,65 51
:anllo 390 athio (A r0

Sl S (b Jlod )3 b (nyS)h Sde
9o YO 4Yl o ol (Vatanparast et al. 2016: 95)
Mo dga  Sogll «Kdl 3 slool el Klgs o a5 )5 513
Ghome Ceny (Sl sll 5 ooladl
A ol Jb 5 (Anabestani & Jafari, 2020: 18)s 5
<8l > e Al S 4 S5 lad )l g ke laS 9> sgde
ol Pl e W sl 0392 IS 31 608 (3] 6008
Sl sl ()b 3B (oS Sl & lodgaoee (3uios
aligy & spde s S LSy sl (slmolSiag] el 0
P S o Jitie o 3 p0 Caow a1 1) Cumer I 63k w2
oSl & gl adlaio (855118 (o) 3)90 (3 ()]
oAl gune Mo e (ol ol S5 5l (S g el 50

*Hung

* Latent Class Cluster Method (LCCM)
'Cluster-multilevel modeling approach

'Phani Kumar

Vale

'Impedance Pedestrian Catchment Areas (IPCA)

(VF) sl D+ 0)le) (6 e (532 )40l 2 9 ld93

{34855 6,85 o 5 sy
495 TOD S1ye (sl Sy S )3 g hogs sl 3,509, So
o] 3 5390 bylyd lidis CunlmolSianl puli
o olSiu] ( wlid 465 13 A8 o lo 4 Ljso @ |
T 4 5 WS (o0 )8 Ad S ) (St LIS oS
(Rodriguez & Kang, cuuws bolSiuw! plo b  2Kw!
U5 3 s Ll o g VA Lo 3 ver)
il (g5 e Jhe SaS 4y Wnoliy] i
Sexe e Jae ol 53,8 sl aide joud 9 55 )8 (slaolSin)]
Ol g ol & (wpied (i (dae 4 oS
Cygo (pdy Gl dibaie > aeld dlis ¢ go5 sdimd i
&9 )k oo 93 (pl 4 29 L TOD dslons (sl (g5
ool ol ¢ od B |y 3bolie 10 st oSty
(Bertolini,1999: 201 luLb blie ¢ atuly sbolio | L)
B9y w38 6)%ed Al 05— lSe sl W)l I s
Olye 4 by TOD blie (canades 4 9 18,5 0y
ol S 5S4 b 3 YV s > e B Jle
S ey opl 50 00,8 ppdti adigs £ 4y |, TOD bl ¢ Joe
il (lp aalolh oy p g JB g Joo g jlae 4w
Jo SaS VoA Jlo o o) Ken § ol ol o oolil
2 0)S andded ubaw ) 1y o] VEAF 05— K
Jero el asla ¥ oS s odlizol asls 1Y I adllas oy
Sei YO Jlo 3 g oS Jles (lp R3S ¥ g 0)S
& ol adgs Jos Juo S8 4 ) ol Vel e
i V)3 belSiy) 5 03, (ki jasld Vo S8
At o510 g gite ool ) it & (i 51,3
Jo e 3 (VoV+) SS9 099 ls alde ls
Shle Ll g pite V4 (Ko &y 1y o] YAV ba] t

53,8 s i Vo 4 3L
e 45 45 35 o ] la K )3 e TOD gblis
5l Dple b bl o 5l cplpls 5 oad sl
el g 4 ey SaS ]y andyd l (YOA) oK
294550 oSz o)) e dilaie oleyy oS ddsd
ol AdgS A & | adlate (Bdiayg 3)S (g o
TS s (Jeumem e ladtun 1038
sdae S 5l klike —(gpd st g (g4

'TOD typology

A node-place

"Lyu

‘Reusser

Zemp

“Cluster analysis
‘Exploratory factor analysis


https://www.researchgate.net/profile/Luca_Bertolini?_sg%5B0%5D=l-5NS53DFPlI2g1clI1G5ZCQTmT1lFcc7ffsu6_RSxEBFTvs90EgY72xSKpxNcukMrbBMeM.wk-UqCwWgkEJhZyzfxQHu8QWc3qmgYBQgVQIToo9hLwzsZI8jxZ7MCBlveAqQLmJiQnx5enwDKfaZLC8IyBAiQ&_sg%5B1%5D=VNSgurBkDctTF9omHTpcIGZJVJGd2o9DtosOzP-69dXAuclDouetpeQqZiUm2jaasCyYe70.Hxrhys1Ou7AsMCsMz08dNNEFThkgkXh9rEjJ3AWPi09X_5mMhpwx524cXmj54bRrLPOQSF_gRkzmJpBpZnJc_g

Mo (glanigd Jdo 9 0,5— (Ko Jao azwgi L (TOD) (sages Jii g Joo 2 (Hiao drwgi Jio (23]

cide o 5l g 6% (el laglls s Jsb 5
s 25 g Sl adlaile ool 3 (g ped B rizmon 25 0
( VSB)S (oo (b 1) 293y o550 ailio 13 g 0d )

i “S1mwe “tr. 1w 1o - 1w 1
e
| S
s g
Iran s gy S BB
~ Cadat
-
i ot plee i
] E
—_— 14’2
— e S
— e e ¥
s o
. e —_— ! 8 sagana
| e " e
i L ] _— [ 1
- v o 3 0 s 1 2 3
H )
Srem e o Tio i L . Epen

B85 2w ] Al 3590 239050 5 Lo i CurBge g dgaie yoend- ¥ S

WS 2l bt > bacolleb g5 5 a1 ol Ko lne
» oplele (Bertolini, 1999: 202) cuwl 4,5, sl 4
&) sl et ls 0,546 Jdo & oliwd (glp ol al> e
Slp ! Gladss » as obal Lldgiy bwy ol
S IR an g ke 8 TOD ansbee
&S (Huang,2017: 5; Ewing & Cervero,2010: 267)
o ypawd Ylipe g duaio U dlold (oS5 o5 o sy 2 Jolis
I olwe TOD sblie jl Gdgin g atb ol
alox 1 b ylso 5l olaw ol 48,55 148 a5 so la sl
o (e g e B Al ¢ )2 3590 dilaie )3 (b
s iss 31 (S TOD (o o)lh )13 Juo opl dowloes o
G5yl (ITDP,2017: 45) sl (6 gt y2 9
lopadls 05— (e Juo 4l psrde 4 295 L p5l
LS 5 555 e Jlged 4y pow 93581 (6l 5 03,5 L]
2Bl Gblie )3 4 293 yrws Job APCA 556 (o)

W (g S03ll

Lg);o)'bj | d‘)’. Jﬁ‘ 41>)A 5 .‘_95.‘690“ ddgx 0 U‘»’fﬁ'”“
g £yt yllad Sy Las elrolKi ] jI (g0l TOD
W O aslllas dy90 ddlaio ‘OK:M..’.‘ M dl).lo] Py sul?cul
2 bl oSl B gy 00ly dddn Ve o3l 4 b oyl ol
(ITDP, 2017: 13) cuwl yio b+ 500 op) TOD 3jlsslia!
)8 3929 Olie cnl e Sl (B85 sleme e Sl I L
Jolee a8 B3 Ve el s9p03ky > () slire e 5
(Jacobson & Forsyth,2008: 56; ¢l e Aee b Y0-

Dittmar & Ohland, 2004: 34; Bossard, 2002: 7;
(Transit-Supportive Land Use Planning, 1992: 29

dga> 48585 5l wolSiun] alold (SSle 4 29 b ol plo
& o) 35 p0 3l o B0 v gl 4 ou > o AY-
(VUS5) 030)5 Cbs! dalllas 550 dilate leis
Gt o yloro o yo ol 53 10 yLime 9 W yad L et
A5 0,51 &S jsb lad 1338 L5l TOD liee sy
03)5 By |y alosline (e g 05 slne 93 sl (o5
Ol 1ol 05 Jline sl gz 990 SIS
9 fCul adlaie )3 435293 9 9,355 gl ol 4y gy

TOD amwlons g1y @IS 2 b bipo gload b byl Y g

a3l Slixe
(™ yawd Ol)".‘-‘ 95 Ol)".‘-"’ 8,5 Lghhbb las Cumes O'}.:A O‘S“’
290 Sk d 290 4 (g yid (gl & (oo oS

45)%93)wa5.\0 sIPCA L;w).‘.'.wb

WA B s s 9 (VAAQ) dgip 5l 48 ) 5y s xuio

(V) 5l @ 0)lod) (6 e (§3280U 2 9 i3


https://www.researchgate.net/profile/Luca_Bertolini?_sg%5B0%5D=l-5NS53DFPlI2g1clI1G5ZCQTmT1lFcc7ffsu6_RSxEBFTvs90EgY72xSKpxNcukMrbBMeM.wk-UqCwWgkEJhZyzfxQHu8QWc3qmgYBQgVQIToo9hLwzsZI8jxZ7MCBlveAqQLmJiQnx5enwDKfaZLC8IyBAiQ&_sg%5B1%5D=VNSgurBkDctTF9omHTpcIGZJVJGd2o9DtosOzP-69dXAuclDouetpeQqZiUm2jaasCyYe70.Hxrhys1Ou7AsMCsMz08dNNEFThkgkXh9rEjJ3AWPi09X_5mMhpwx524cXmj54bRrLPOQSF_gRkzmJpBpZnJc_g

Mo (glanigd Jdo 9 0,5— (Ko Jao azwgi L (TOD) (sages Jii g Joo 2 (Hiao drwgi Jio (23]

vyy; Teklemariam & Shen, 2020: 5; singh et al.,
slo oy gy dalgs it VB o SIMIE 551 YA AYA)

A5 (50l e Slue ©jgo 4y 5L 5 )9

(V)ela

MI(xy) = s
255 jlre-
wlyS 9 eyl GkpRiuwl slax adli-
ashio 43 4 490

o9 wal)d i g Joo dluog 3> | lojen eolital (Sl 51
dplone (gl 3l s L3l ceges i g Joo 5l ooli]
A oolawl g yte oS! o 40 b wargsl dlw I jasll oyl
Cuwd &y oo b (Syggl slodls Sl L5 390 el
@290 5l ooliiul loj o 5 45 y2 90 wl,S claolSKis] el
) a5 e 48 bolKiny] das A o walyd |y 9o g
A el dpdio (g )la e ol

o (575 9 29500 4 Sl 0529 1S )b s Lo-
Sy 5> TOD blio 1.5 o SaS (gasas Ji 5
Joo 3l oS00 sl o8l sl oK (o055 53 Cuwlio
(Transit- .5 Laled  Giaid il (oges J& o
Supportive Guidelines,2012: 74)

s pwd slaro—g

Sy cslie (glalusy 45 29 145 1290 g Sl
oos JB 5 Joo b 55T Ll . Lawgio b oS (slacidlins
Sl cwlia 5 (Yol lajhe (lp 98 Sy
o) (Transit-Supportive  Guidelines,2012:  50)
b Aplgd (6 Sojlul o cuns gy 43293 yrwe Job el
oy ArC GIS 15 5 aps Slue Cygo 4 5L 3y50 (slaoald
238

Pedestrian ) caisee 45 IPCA a3 ls :(IPCA Lad -
Ol slize 4 el (‘Ped-Sheds |, 4 Catchment Areas
ol &5 sl Y5 3p00 i 4 ol Sl (g9y00ly (e
daais (oly odd a8)S i d—yie B o= glad Joleo e
&y e IS 023 5Lis IPCA (6 ,:50jlu] sl TOD
(Singh et cuwl ddlaie jd Glablas WS15 yuicmen 9 59500k
Y ;0 Arc map 58l 5 50 dusle oyl al., 2017: 104)
Cuwl 48,5 & yg0 Network Analyst jeiws b plee Jos
ool Cowd 4 dilaie IS 5 IPCA dilaio g j adli o]
PS5 Y 4 ode a2 0gd 0 Jold [ VU -l glaiols &S
wCol ddlais j3 OLblE 5 plee YL ST cline 4 sl

(VF) sl D+ 0)le) (6 e (532 )40l 2 9 ld93

:TOD b asls g b )las dowlxe

OB jlre—all

50 3l ladls o iCamea 9 (5l o515 as Li-
515 al 0ad oy (295 )3 0515 Gl 59y 2 63
Pl dnogs & 35 gy ebio 5550 55 Lo 5o Yl
bgspe el . (Howley et al., 2009: 849) 54 oo yocio
L aY o Cunon Dgr 29390 (55005008 b o )0 Cumor
P8 Sl s g 298 Gehaie adlllae 350 0393
ols ledbl zun Lol 10,8 dusbxe fcuily )8 63505
& OleMbl plply Dos Guyiwd gy slassly gly
el Cand 4 Gl g0 4 0lKtian)]

Golis 5 cadign Lol ol I (S igg pab -
55 sl bl g SISl 51 glod 1S (b 3939 TOD
Caol Qe glacld 51 WSy bxe 4 b ol 0
(Suzuki et al,2013: 175; Talen, 2006: 234; Fainstein,
(sl o)l s Gl 5y9e g4 50 HeS1E A Y00 )
loial Gcdle pj (bg)8e3 5 it Jelie (e
dwg cdsalr > Jold o 2uyd g b slalad owyted
Transit oriented development: guide to  S»)s
ol b gl porae .COMMuUNity diversity,2010: 30)
Lo3j) kg (a3l cl o0 dumsles (Vg ) alarl)) (2951
(Singh, 2017: cal o &Iyl (Yoo A) o589 SOl (s
S 3y50 slaodly .ol V B v 5l gone adls ol ey
Al Cawd 4 Sl O g0 4 o] &5 (¢lp

-7 0.4k, (V) ks
Uip=——=__—2
= Iniz
igline & Quui &5
(’ ‘Slu’
s (1) o,

ol 450 S Colun Si g )8 o colus Sii

Cawld ()8 IS oluss N

wadls ol ol bWB! 1w pwd F 5 ot
o & Oyge oph Kl gwjied Glise dusbxe
Croww dy 3 290 g 00ley i jguo dy (o yiawd iy i LIS
Slope; bUS! e jedli ol 50wl jisly e
(Teklemariam & 3o 0 o4x5vus (SoSuwo pl 5 (SoSuuno
odlawl ¥ alaly 5l (asls oyl dsl>e 1y Shen, 2020: 6)
(Huang,2017: ol oub edlitw! o asliie Yo > 45 S0

Ritsema van Eck and Koomen'



Mo (glanigd Jdo 9 0,5— (Ko Jao azwgi L (TOD) (sages Jii g Joo 2 (Hiao drwgi Jio (23]

S Glgie ayodly ya bl gy cpl 55 05,5 o eolatwl ddgs
Tox &S Sladg 93 A dlsye 3 390 485 HlaS ) adgs
w3k 365 Bl )3 adgd pwSle Yoy b st ools Jslis woye
Sy auawy B8 cpl s o IS5 ) Las ddes S
dlis oyl 55 (Ward,1963: 240) > b aobsl Collas (slaadigs

23,5 L2 PAST I8 5.5 S5 & 3y o)

1AL &l g Coy
SaS &y k5 550 slayadli 10,5— 80 HIged Julou
ol ol Cuwd 4y @l (¥ Jga)ad pobiie s g Jae
4 Caol 039y VL o) 5l (e e (1 Slo )90 4y 45 5D
ol S IVE 8 (i Siia 5 XY o 5k o Sy
)5 S Glyie Sl ¥ JSS 4 (JS oS L (Y )
J 4 g 4yl heds Jolate dilaie ) beolSuw] juie
09,5 oyl o Wlad S 18 culsS pae ddlaie 4 S
5 460 dilaie Sy 3 oSl cl 3l S5 45 i ol
S Cudge el dilaio 3 ()8 sassly A3 g 43S
sl o )b g aseisln Jols 05,5 ymagd ccanl lged 53 o
65 el ezl & Canl (ppuiniady b Allate Sy Agasl
> 4 Gmen sl 03905 wal)3 il 1) (b 45, S
aia 3 6515 il 813 0] 55yt s e ol 393
Sly slob (63959 )3 o o Sk ot (¥ J92) atn
RS Sk 05k 5 gl Sl (2S5 352y sl 0l
Ol 9 Aes 5D owgd b oSl (55,8 g s ae 5
ool ord adlate )3 hor g i g #S15 GRIEI sl
& iblie tigi e 395 (385 3 (V2 IV) ) 5 (lmsdas
9 Slunll 35150 45 0L o yiwd cbglsee Lol (60,8 ()l
U85 5 oo 5 oolitl 4y g yity ylod it o5 3blio
alie (2l 5 (V1) ghlSen 5 J izmen 5)l5 (cagas
Sl sl YU 08 Jlro olpme iaiblio ) L5 o a0l
il o JUSl ool Jols 09,5 (poger ibso (]38
90 cpl Wl 18 Lloa g0 o oKl 50 sl
Wi )3 i (oS5 b pgd adate 4 Cuns atlate
o o80l> Ladls 0lStus] §3 puizred Nitud SeSume (sladsly
ol 03 dibais > Jilde hyiS el 45 an S I3
3 35 st deo sloolSiugl Jogei 2 095 el
Cuod (pomb » Sy Pt adate )3 &5 witan i in

'scatter
"Li

iblie TOD Gdivasgs 5 :TOD gble guvadss
w335 518 09)5 K4 g3 At (e (Sl Sy Sl &S
4 21> 392y adlate ggi (paix TOD jl il G 55 (b
Sk 08 wlie adls s o gl ey b
(v JSs) o5 e Jae [(Kamruzzaman, 2014: 56)
ol 28 @l ol g &8 sl gaipail Jio (ol
Ol Sline 4 45 0,5 L g node slise 4y ()] pl,5Ls
ailate 4 gyt )3l a2 yp g Cal Gl (o5 Jelss
L gplace 4 bgye X (o5, el ji Joles S sl
el el £45 5 il dxe 4 K6 Ll K6
Slhe 0yge b slaiel 3.l jastiie Hlages p3 o] clls
D" ol ddlate 3] 3 j0 50 it (558 93 0 (e g0 S
O a8 51y g3 " oyl ddlaie yge ks (YL 33
P Sline 4 cpl g Saiad ySla Cumdg )3 93 2 o)
ailaie e bd ol dibis 5 Cusl dilaie 4 eyl
Sl ) dilaie )3 lacylld ol 4,3 1,8 Meolis puc"
P ol 395 S Sl ddlate )3 jeas 5 3 I3 365
o dibate 3 (S a5 s gz " Ioleiel adlate 93 coly
iy S drngs 5 8 g o> il LT 3 a8 ol Sl
Jolazels dilato oS 45 Casly Cemm Jolaiols dilao g ud
(Bertolini,1999: 201) cusl J4l

Py e S5 4 bpadls gl dbye
(¥ ablayly) s wlide o(Momeni,2017: 8)

aij
m
\/Zj=1 agj
rolie @yo ggome y9dome o iy dde ol ) &8
il JuST 5l Jgo,8 oyl Sluwle (glys 33)5 o gy
P e 4 GHnabst ] oges S8 a5 )8
B S Cygo oK)
Ole &5 455 plod 5 535> C)go 4 bl JooSS
o yiawd (6 )lro S8 0,5~ S0 Juo JuoST g 50
Gyl 4y ol (s dal 4 ward Jue S8 L
4559 yums Jobo 9 IPCA a3l 40 51w piwd jlime 2]
5l s (ladigs Jdos sla Jdo 51 55lg e 0 oalazu!
U9y ol 90 dged BLINAsY Jls 3 0)lg o5 1y he;y ol o]
ool ddgs s Caalod pae 3l a0 glaoald yud oS (gl y
So jlosls o JSlE Slaye ggemme Sl gy cnl 53 3,5 (o0
o bl lp asls e 4 o] :Sile oy L Al

(F) aaly  Nij=


https://www.researchgate.net/profile/Luca_Bertolini?_sg%5B0%5D=l-5NS53DFPlI2g1clI1G5ZCQTmT1lFcc7ffsu6_RSxEBFTvs90EgY72xSKpxNcukMrbBMeM.wk-UqCwWgkEJhZyzfxQHu8QWc3qmgYBQgVQIToo9hLwzsZI8jxZ7MCBlveAqQLmJiQnx5enwDKfaZLC8IyBAiQ&_sg%5B1%5D=VNSgurBkDctTF9omHTpcIGZJVJGd2o9DtosOzP-69dXAuclDouetpeQqZiUm2jaasCyYe70.Hxrhys1Ou7AsMCsMz08dNNEFThkgkXh9rEjJ3AWPi09X_5mMhpwx524cXmj54bRrLPOQSF_gRkzmJpBpZnJc_g

Mo (glanigd Jdo 9 0,5— (Ko Jao azwgi L (TOD) (sages Jii g Joo 2 (Hiao drwgi Jio (23]

wlio gls pl (FJSS) cusl ouds @dly colaSpac ddlaio 4
legl o351 s &y (Y+12) L2, Kem o J S ol Lol
Cuows & 35 50 5 TOD (adls (e dasy o0 5 &) 2k g 00
38 JElie g Comer oSl 0l 3 b0 (2B j1ed dag>
Oher 3l alie (2l ) (Y gaz) conl 4l alS
sile Tomal wi)] b 0 08 sanadss > (VoIA)
Sy oy it oS JElie 5 Cammer (sl 45 lmelSzuy]
e Cpge LS (S35 > b Bly ol 03l 118 09,8
ol 0 )b drwg 4 5l &Sl SUISGl agng 3l oL
4y O 90,5 Jlme 3 &5 alaollus] dgi oo 9 crlie
S8 (oo (S35 5,18 bl )3 (658 33 led S S iy

(Zhou, 2018: 10)

..... 10400 000 wO 1 O

@S 8 2l Jy ¥ Ul S Jlsl 59y 2 -lesd oy
&l s pregu Lloads 395 Lliol 13 (S15 jli8l el &S
Jb ol b Jy el ond &Bly (gilped Slo adaie ) 2
dod 93 dy ol pl 35l Jhged )0 wlis Cuslge ddlaio
LS):S)‘); J.>u O] uﬁo..w dous 0 ol 04 oy C;9‘.§.I.A
s Ol b ladpe bl ag2g L oS cal o (65550 15
dibie o> des ;0 &S ) cwl ol cwnd ) 25
oxb dadbte (B)S 5y el 6yl SThe 2929 9 (JgSume
dh‘b«_§9b. Cowg J,)J L .\Jlo)ﬁ 080 u,of &b pf\);
ksl ) S e (SN adhle ) (6 Curer SeSume
3O M dog> US\,)); 5 oK u’PT 9 oKisles oKius!
MolS” il jlizel Jolas S b oK) ol sl sU1 LS's gk

Node

Urbolroos node

| MDA (a0

Oopurorce

-
Place

SN, a7 0] & Canadg Kl Jf3g05 -F JSWS VARR idod i Lawrgi 00w di1,] c0,5— 50 4l3g00- ¥ S
OB S gp Oldllao (0,55 Jo b (o) 390 B8 (g5l olide (o -F Jgu>

sme Jso IPCA - 800 SiS)l opgl Sppals e s MI 55 oSy
4> 1>90
- Yor - YA <oV - YV0 S -0 YO8 oyl
< YA - YA <oV - SM ¥ SYYE 0 x5 Jusl
R\ - ¥50 - YOA < YA . YYa - YYA . yar ¥ Y5 so
YA - ¥ 3\ < YA . YYa B itni . Yoy ¥ x5 Ll
- ¥aa < YO - YOA Y - ¥od ¥ SR 4 1 YA 5 Can
¥V L XY - YOA < YAY . . ¥vs SR A7 SR AV .y Ol i
CFVY ¥ < YOA - Y00 < ¥oq < ¥VE SEYY L yss XA daisle
< YA YA < YOA - ¥ . CYe¥ SYOF LMY - ¥VY KXy
Rt CATY <OV SN . ¥ SN SRR /N Nad el S5
WA 55,15 s xe
'Li
"Huang

"Arnhem Nijmegen

(V) sl @ o)lasd) (6 e (S 32,80l ps 9 g3 VPA



Mo (glanigd Jdo 9 0,5— (Ko Jao azwgi L (TOD) (sages Jii g Joo 2 (Hiao drwgi Jio (23]

Ollad b G5Sue slaisly 3929 I 4 i il g b i
Can g el )0 .00l ialS 1) Glblis slass a5 Cowl S5
Ol i ol sl ey dje 55 s b JU 2929 5
SR @ g i) (G S labad HIST )
3 ol oy galS 1) ety g 4l olasl bl
Sasly o > SSE 398 ewlul JSde JUBI olKi]
00+ adlaio )3 428 93 (2 Alols &5 550k 4 el (FoSe
Ladls ¢ 6l b 2o c0lSsles (glmolSitun] (gam 09 .l yio
ol FVY olStn oz ol 3 IPCA (uSikis el isS g
2 ol il il Glbly s o] e opl 50
31 249 Sy ashad (goliad 4,5 568 5 oiiuled ol
oS tas] (loennd plo > bl JalsEl Jb ol b s

sl 025 IPCA Capas Sl il sl

i
. _f}

I~
i =
§ ) =
i
i o

"

2ol | o piwd Julods
& lp IPCA [asls awlxe (IPCA gble Jul>s
Slp AV cde S oK) (sl + VYA Cos oK
51 ddlate dad o L g {OJSS) Conl puaie bl oK)
Cunl 4355118 (Bgo dx )3 ol 4y (o yid B s
B VY N0 Jlo o dly oo (o olael ) (Y eds)
el cuslio oK) Cundg duslio ;3 &S .Cunl + YFA
oBish b sylgmmen Jds & cde S oK) (41,0 IPCA
2955 Cdgaone el & | il Sorg e (928 S
dradly 8 can ool (Cul oud ddlais > j9y0 g
S Sl (1Ske ©ppo @ ]y 08 das U8l 5 i i
dpodla dilaio )3 dae (Eals (Y Jods) wled,S s IPCA

ap e b " |

Olfb)lii:e@54&ﬁ5:w9wu)ﬁa)9‘o 5&:“*'.'.‘4"&‘)" IPCA ua&b»w—()‘,&w

Shas b gl » & 5 9088 e HUS
oK) 93 ;0 45 293 e (Rodriguez et al., 2020: 5)
cpio e & S5 (5] Do (bl g9 JUBI 5 o8 lod
Sl 33 3 1) 435293 youe yio Vool i cde SL
5299 )] ‘) LQ)M .)l?u‘ ).ol uJ}L.wo dw )y o0 )JaJ LY Wleals
(¥Jgas) wled,S 5lel lghy
FgAAgE Jllod
¥ kol wgd o 003 & S5 0 &S &5 lea
O Jlxe 93 Cpo (Swwed e WSlodds s ol aslis
8)5 9 (o pd lyr 23e nl Jg canl St (o pud LS
F e B g (o ped i g T (e 9 05 Sl

145293 s a5 LS Julod
a9 lulyd ol S8y dibie > 45290 e
ol 045 s (pY Ain & ddlaie S &S iy )l b yuS
35 yo 53 (glilate ;3 565 a1 55 (Y-V) HSed g ladas
JSS ol slabls yglone j3 & iblio 1 g o ()l 05
oy g a5 mg0 bl sl gy awle UK slas§
23 ool il S lol JUST 53 e gy00l I e 0
Gyt ple o )3 4 35 39m Jlsh ) 38 25 sl 30
3350 555 Sbls oo w055 5l z95 5 9% S
245293 by Jb (b (B JS5) 225 0 51,3 03latu
plo ol Whoas 1l 5 sl agesly , diate ol

(V) Sl 01 0)led) (6 e (S 3240l 32 9 293



Mo (glanigd Jdo 9 0,5— (Ko Jao azwgi L (TOD) (sages Jii g Joo 2 (Hiao drwgi Jio (23]

Sy Olablas gl og oy Jds 4 ddlaio Lol s
35 i (6o slassly (il sl o] o]
A 55 o o3 31 plie alate 51 e Jy el o3l o
0,5 5 e Jlme i 5l oSl 95l JS g0
Ao it canlio SIS S5 Carbyo 51 Jp cions
19JS0) ol JU31 5 oSy oS 4 3hio e
3 o) U5 fawl Cams Jlws IPCA s oKin] 93 cpl 5
Sl g g bl dlols ialsdl > 4 JL8) olSiay]
90 ol ol dpudio (g8 oK b (6)lmen o 4 o
S 30 S HhE s K b KT lacsgles oK)
@5l g G B Shy (olod ) Cplie Gliae @ 09)S
5’9 @l alie @l Gl ol ol 2 538 ooy
3 sl clacglis a5 gpob 4 . ol (V4VF) o)) Ko
42l 299 09,5 4y ez )3 o] g2 390 (ool
JWl 4 Consd (e CunByo 0)5 Jlxe 5 Cdo Sl Ll
ol L 60K 4 Soop e Hlee o Js )
S5 i 251 igns L & JUB) olStan] > LIS
o 99 om > GxSIE 9 e g )l UG
by s alie bt ol Byl o (55l pmdslio
oK) 1S o o &S (ol YoVA 3 il K 3 Sl
365 Glbl )y (068 o] 50 I Slie Cunl (Sew S oS
g ol b Al a4 Soop oK) (pl egMe 4 LaLsl
ailate )> Gl 90,5 Jlme (392 Ol RV 5l (S Sl e
5 35 (V1)) fSab 5 7555 o 655 lon il
Jire 355 o alols jod 55 po I Rl oS o o

b el el 308 5 IS

o e

Sk o Mols

Lol 4 a5 b ollin] 1 (g)loun Cumdgo (ol ol ol 1=
(FUSS & Comd ¥ SS) Gl 03)8 puasd o yiwd Hlizo il
03)S o)Ll &S5 cpl 4 265 (605 Sy 35 (YY) Al
IS a5l s Joleio dalats )5 oS o lolSius! &S (]
Jol ddss 0 oe wwled i dds 5 gdn dab
Jb ol byl )3 bals g acils ocan glaolKiw]
o] 93wl 505 o] 93 3l 5y pled S L yocan
2lo 4 Cund (o piod slre )3 Cumdy (ped HSS 5 05
Jds a4 o bbb oSl Wl S 8 s jd el
a8 g8 ol dwge 09,5 cpl 4 IPCA a3 ls 5ul58l
9 ol W3S 518 S8 g iy (slmolSim] g 4dg >
c.«uuu.o9 J9| )I)?Q.; 2 D)f 9 u&p )L:.go 99 )Jas )l bKu.qu
o]l b 2t L solos pd 368 ol i 5yl Jof
ol Glble cundg adss cpl 0 )b spp lw s
ol 93 4y 3laie pow ddigs 0)l> g5 A5 129 yume g dibly
—OKA Je 1 ol 8inles o] sl oo les 9 LS)]).M.)LU.O
e deg (¥ USE) cuily 3 colaSpac dalais )3 0,5
ﬂ)&oﬁs@&wlowu&n)mw&gwbéb
Sl e 252 oM oK (gl (4105 )0 D63 Budizd )
(Monajem & sib o Ko jlme ialS & v |y Jb
29390 45200 yume ddg> pl 4 NOSratian, 2015: 22)

T

OB, ¢ ow ywd g D)f culso du)h&o (S dw ),39.05 -y JSMJ BLEYLE ‘b)b &39) SoS @& [EY{Ceeneg] Ls..\,adwvgb -5 Jst

'Lyu
‘Chorus

(VF) sl D+ 0)le) (6 e (532 )40l 2 9 ld93



Mo (glanigd Jdo 9 0,5— (Ko Jao azwgi L (TOD) (sages Jii g Joo 2 (Hiao drwgi Jio (23]

Ol 98,5 ¢ o wd Hlmo dw DIl Jgaa -F Joua

ol o) o IPCA (2e) 5 1293 yonn (s
oSyl ol =Y LYY AW IV
JUl ol Ly - YAY N )0
Seo olSiy] LYY ¥F T £OA YYS
Ll olSi| YA R .SV Yos LYo
JRICHIINCS LYYy - FEY - DAY y.a) - VY
i oSy A Yy - AV Y50 ¥
apoiln ol . yov - YEY - VY YEVO ey
S olSi) Ry - YA - S5V \aay - YA
clo S5 ol R - Yay YT Y140 Vs
Siks LYVE ey 25) - R

WAL 58555 e

JeoST 05— Juo (ganado b &S sy o0 ylaS 4y (e
ldid )3 31,8 olsite adlaie jd 4SS lolSiusl a8’ a3 )5 o
bla gl plsS ya 5 Slodd padd diwd diwd Hlga 4 265
Glbliy (sl wyp &S Gygo (pd Alwd Cind g Cgb
ﬁ@mwuom‘wawwbbngwg
e o B3l as) 5l sBiules oK a5 (gyeb 4 wcunl ou
MR8 il o ol JUS 53 g pgw 09)5 53 05—l
gowo sl 4 LB o] ioren Gl 48 )S
F Copo @l 038 Iy 55 5 omb 0g)5 4 4529
LSl b 0 5= Ko Jao jo leMb] oSS (gl cdS lg5 oo
F sy 38> CusByo 9 235 o0 Joo5 @l sline 2 (1358
Slp i g o JS Chge & e o ol 1) oS!
Jre ja 3,5 ALl b 0, S5— Ko Jao > SleMbl oSS
ol 1y ol 5l (655 (38> Cuxdan g 00,5 0 JuoSS s
R

AW Ols Ve

slopb polb adllle 3 1ERg 5 G Sl 51 (69
A5 oSS 530l paled bawgs 4T ab culs,

lio Briny buwg pols ddlas cbas e Jb sl
36 Lol dlis Baiwg )bl ply :28le ol

ol 039 z8lio (5l 4igS s

References:

V. Akbari, M., Feyzi Koushki, F., Memarian, H.,
Azamirad, M., & Alizadeh Noughani, M. (2020).
Prioritizing effective indicators of desertification
hazard using factor-cluster analysis, in arid regions

........................................................................

oo 4 da gl al adly dpdde (ggyte S bt ol
deng0 S)8 Uy B 5 Jeo U] &S cunl gmsly ¥
2y oyl a Jb b (IYVE < YY) i canlis
Cuows g 5 Cauwl 5V 0,3 500 o ST o oK) 5y
»Jb ol b s s wals i ) 3 bl e
55 Jog 35eSs & Jsb b 53 lgn o o lnelSi
bolas yiol3al 515U Wlg o &S sunl 4Bl 50158) l5se oy
JHe onl 4 g5 b ggecme 3 0l 2len Jy SLbI > grgs]
M= 07 Jbes 93 nl slp g cu o Gliwe o7 5pb &
Mo by J& 5 Joo bolad xS 2 &jgo cp ol
&S5 ol 0l OT cuslio oyl (gy)8 jbyinS cel oS
e 2 e sl oxlis o8 Sl ) b5 B 5 ot
Do oS (oRisles 5 (g3l pusd Doy s o) (2]
b oKl & (gl dae pl g+ VY 005 joue LQJ 5l s
g ddlaie 09 yooro gyd95 odimdjlis &Sl -, YAY ouile
D & oilwi s oK) 5l e @S] Hlex oyl
5l b CunBge il (93550 ) LS ) (6518
Jds 4 dRisled o] pezmed )b 3l o)l
R kol oBizles g 60 JUHUS )3 (62513 s lo)ls

Ll U&‘, )L:M )0 )>| du))

of Iran. Arabian Journal of Geosciences, Volume 13,
Number 8, https: //doi.org/10.1007/s12517-020-
05296-9

....................................................................

(V) 5l @ 0)lod) (6 e (§3280U 2 9 i3


https://doi.org/10.1007/s12517-020-05296-9
https://doi.org/10.1007/s12517-020-05296-9

Mo (glanigd Jdo 9 0,5— (Ko Jao azwgi L (TOD) (sages Jii g Joo 2 (Hiao drwgi Jio (23]

Y. Anabestani, A.A.,& Jafari, F., (2020). Analysis
of Key Proponents Affecting Land Use Change of
Suburban Settlements in Mashhad Metropolitan
with Approach Future Study. Journal of Research
and Urban Planning, Volume 11, Number 43.

v. Bertolini, L. (1999). Spatial development
patterns and public transport: The application of an
analytical model in the Netherlands. Planning
Practice and Research, Volume 14, Number 2. https:
//doi.org/10.1080/02697459915724

¢, Bossard, E. G. (2002). Envisioning
Neighborhoods with Transit-Oriented Development
Potential. San Jose: Mineta Transportation Institute
°. Chorus, P., & Bertolini, L. (2011). An
application of the node place model to explore the
spatial development dynamics. The Journal of
Transport and Land Use, Volume 4, Number 1.

1. Currie, G. (2006). Bus Transit Oriented
Development — Strengths and Challenges Relative
to Rail. Journal of Public Transportation, Volume 9,
Number 4. https: //doi.org/10.5038/2375-0901.9.4.1
V. Dittmar, H., & Ohland, G. (2004). The New
Transit Town: Best Practices in TransitOriented
Development. Island Press. Washington, D.C.

A. Ewing, R., & Cervero, R. (2010). Travel and
the Built Environment: A Meta-Analysis.
Journal of the American Planning Association,
Volume 76, Number 3. https:
//doi.org/10.1080/01944361003766766

4. Fainstein, S. S. (2005). Cities and diversity:
Should we want it? Can we plan for it? Urban
Affairs Review, Volume 41, Number 3. https:
//doi.org/10.1177/1078087405278968
V+.Ghahremani, M., Pourjafar, M., & Saeedi
Rezvani, N., (2020). Development of Shannon-
Weaner Entropy Model Based on Urban
Development Paradigm Based on Urban Mixed
Land use. Journal of Research and Urban Planning,
Volume 11, Number 43.

VY. Howley, P., Scott, M., & Redmond, D. (2009).
Sustainability versus liveability: An investigation of

neighbourhood satisfaction. Journal of
Environmental Planning and Management, VVolume
52, Number 6. https:

//doi.org/10.1080/09640560903083798

YY.Huang, R., Grigolon, A., Madureira, M., &
Brussel, M. (2018). Measuring transit-oriented
development (TOD) network complementarity
based on tod node typology. Journal of Transport
and Land Use, Volume 11, Number 1. https:
//doi.org/10.5198/jtlu.2018.1110

\Y.ITDP. (2017). TOD Standard 3rd ed. New York
V€ Jacobson, J., & Forsyth, A. (2008). Seven
American TODs: Good Practices for Urban Design
in Transit-Oriented Development Projects. Journal
of Transport and Land Use, Volume 1, Number 2.
https: //doi.org/10.5198/jtlu.v1i2.67

Ve Kamruzzaman, M., Baker, D., Washington, S.,
& Turrell, G. (2014). Advance transit oriented

(V) Sl @0 0)led) (6 ok (S350l e 9 iR 93s

development typology: Case study in brisbane,
australia. Journal of Transport Geography, Volume
34, https: //doi.org/10.1016/j.jtrangeo.2013.11.002
V1. Khademnejad, A., Ezatpanah, B. &
Shamsoddini, A., (2020). Foresight the Process of
Physical Development of Cities with Scenario-
Based Approach (Case Study of Maku City). Journal
of Research and Urban Planning, Volume 11,
Number 43.

VY. Li, Z., Han, Z., Xin, J., Luo, X., Su, S., & Weng,
M. (2019). Transit oriented development among
metro station areas in Shanghai, China: Variations,
typology, optimization and implications for land use
planning. Land Use Policy, Volume 82, https:
//doi.org/10.1016/j.landusepol.2018.12.003
YA.Lyu, G., Bertolini, L., & Pfeffer, K. (2016).
Developing a TOD typology for Beijing metro
station areas. Journal of Transport Geography,
Volume 55, https:
//doi.org/10.1016/j.jtrange0.2016.07.002

V4. Momeni, M., (2017). New Topics in Operations
Research. Shaygan Treasure Press, Tehran.
Y+.Monajem, S., & Ekram Nosratian, F. (2015). The
evaluation of the spatial integration of station areas
via the node place model; an application to subway
station areas in Tehran. Transportation Research
Part D: Transport and Environment, VVolume 40,
https: //doi.org/10.1016/j.trd.2015.07.009

Y. Motieyan, H., & Mesgari, M. S. (2017). Towards
sustainable urban planning through transit-oriented
development (A case study: Tehran). ISPRS
International Journal of Geo-Information, Volume
6, Number 12. https: //doi.org/10.3390/ijgi6120402
YY.Nasri, A., & Zhang, L. (2014). The analysis of
transit-oriented development (TOD) in Washington,
D.C. and Baltimore metropolitan areas. Transport
Policy, Volume 32, https:
//doi.org/10.1016/j.tranpol.2013.12.009

YY.Olaru, D., & Curtis, C. (2015). Designing tod
precincts- accessibility and travel patterns.
European Journal of Transport and Infrastructure
Research, Volume 15, Number 1. https:
/ldoi.org/10.18757/ejtir.2015.15.1.3052

Y ¢.Phani Kumar, P., Ravi Sekhar, C., & Parida, M.
(2020). Identification of neighborhood typology for

potential transit-oriented development.
Transportation Research Part D: Transport and
Environment, Volume 78, https:

//doi.org/10.1016/j.trd.2019.11.015

Yo Renne, J. L., & Listokin, D. (2019). The
opportunities and tensions of historic preservation
and transit oriented development (TOD). Cities,
Volume 90, https:
//doi.org/10.1016/j.cities.2019.01.040

Y1.Reusser, D. E., Loukopoulos, P., Stauffacher,
M., & Scholz, R. W. (2008). Classifying railway
stations for sustainable transitions - balancing node
and place functions. Journal of Transport
Geography, Volume 16, Number 3. https:
//doi.org/10.1016/j.jtrange0.2007.05.004


https://doi.org/10.1080/02697459915724
https://doi.org/10.1080/02697459915724
https://doi.org/10.1177/1078087405278968
https://doi.org/10.1177/1078087405278968
https://doi.org/10.1016/j.jtrangeo.2013.11.002
https://doi.org/10.1016/j.jtrangeo.2016.07.002
https://doi.org/10.1016/j.jtrangeo.2016.07.002
https://doi.org/10.1016/j.jtrangeo.2007.05.004
https://doi.org/10.1016/j.jtrangeo.2007.05.004

Mo (glanigd Jdo 9 0,5— (Ko Jao azwgi L (TOD) (sages Jii g Joo 2 (Hiao drwgi Jio (23]

YV.Rodriguez, D. A., & Kang, C. D. (2020). A
typology of the built environment around rail stops
in the global transit-oriented city of Seoul, Korea.
Cities, Volume 100, https:
/ldoi.org/10.1016/j.cities.2020.102663

YA.Singh, Y. J., Fard, P., Zuidgeest, M., Brussel, M.,
& Maarseveen, M. van. (2014). Measuring transit
oriented development: A spatial multi criteria
assessment approach for the City Region Arnhem
and Nijmegen. Journal of Transport Geography,
Volume 35, https:
/[doi.org/10.1016/j.jtrange0.2014.01.014

Y4.Singh, Y. J., Lukman, A., Flacke, J., Zuidgeest,
M., & Van Maarseveen, M. F. A. M. (2017).
Measuring TOD around transit nodes - Towards
TOD policy. Transport Policy, Volume 56, https:
/ldoi.org/10.1016/j.tranpol.2017.03.013

Y+.Suzuki, H., Cervero, R., & luchi, K.,
(2013). Transforming Cities with Transit: Transit
and Land-Use Integration for Sustainable Urban
Development. Urban  development;. Washington,
DC: World Bank.

¥Y.Talen, E. (2006). Design that enables diversity:
The complications of a planning ideal. Journal of
Planning Literature, Volume 20, Number 3. https:
//doi.org/10.1177/0885412205283104
vY.Teklemariam, E. A., & Shen, Z. (2020).
Determining transit nodes for potential transit-
oriented development: Along the LRT corridor in
Addis Ababa, Ethiopia. Frontiers of Architectural
Research, Volume 9, Number 3. https:
/ldoi.org/10.1016/j.foar.2020.03.005

Y¥.Thomas, R., Pojani, D., Lenferink, S., Bertolini,
L., Stead, D., & van der Krabben, E. (2018). Is
transit-oriented development (TOD) an
internationally  transferable  policy  concept?

Regional Studies, Volume 52, Number 9. https:
//doi.org/10.1080/00343404.2018.1428740

¥¢ Transit-Supportive Land Use Planning. (1992).
Ontario Ministry of Transportation Guidelines.
Ontario Ministry of Municipal Affairs

ve.Transit oriented development: Guide to
Community Diversity. (2010). Government of
Queensland

Y. Transit- Supportive Guidelines. (2012). Ontario
Yv.Vale, D. S. (2015). Transit-oriented
development, integration of land use and transport,
and pedestrian accessibility: Combining node-place
model with pedestrian shed ratio to evaluate and
classify station areas in Lisbon. Journal of Transport
Geography, Volume 45, https:
//doi.org/10.1016/j.jtrange0.2015.04.009

YA Vatanparast, E., J. Oladi Ghadikolaee, & M.
Akbari. (2016). Planning Urban Greenways (Case
Study: The Urban District 11 of Mashhad
Metropolis). Journal of Geography and Urban Space
Development. Volume 2, Number 2, pp. 91-104.
¥4.Ward, J. H. (1963). Hierarchical Grouping to
Optimize an Objective Function. Journal of the
American Statistical Association, Volume 58,
Number 301. https:
//doi.org/10.1080/01621459.1963.10500845

£+, Zemp, S., Stauffacher, M., Lang, D. J., & Scholz,
R. W. (2011). Classifying railway stations for
strategic transport and land use planning: Context
matters! Journal of Transport Geography, Volume
19, Number 4. https:
//doi.org/10.1016/j.jtrange0.2010.08.008

£Y.Zhou, Q., & Dai, D. (2017). The Evaluation of
Transit Oriented Development of Metro Station
Areas Using Node Place Index in Shenzhen China.
Proceedings of the inaugural World Transport
Convention Beijing.

(V) 5ol @ oyles) (S, (53 ,%0U p1 9 AR9H


https://doi.org/10.1016/j.tranpol.2017.03.013
https://doi.org/10.1016/j.tranpol.2017.03.013
https://doi.org/10.1080/00343404.2018.1428740
https://doi.org/10.1080/00343404.2018.1428740
https://doi.org/10.1016/j.jtrangeo.2015.04.009
https://doi.org/10.1016/j.jtrangeo.2015.04.009

