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Evaluation of Pedestrian Access in Land
use with Transit-Oriented Development
Approach (Case study: Zone 6 of Tehran)

Abstract

The quality of pedestrian access in urban areas
as one of the main pillars in the theory of
Transit-Oriented Development (TOD), affects
the ability and motivation of individuals to
use public transportation. The evaluation of
pedestrian access to public transport station
centers has considered as the main goal of this
research. A set of pedestrian access parameters
for public transportation, including walking
distance, number of transit stations, transport
penetration,  parking, connectivity, and
transport modes have been reviewed. In
addition, using self-organized neural network
(SOM) technique, clustering and then analyzing
the quality level of each cluster based on the
characteristics of each parameter has discussed.
In order to evaluate the results, studies on zone
6 of Tehran have been implemented. The results
show that about 37% of the area is at the best
pedestrian access level, 35% at good level, 26%
in moderate level and only 2% in weak level.

Keywords: pedestrian access quality, clustering,
artificial neural network SOM, TOD

NN
SIS S e <t b 3olia > 3Ly yole > S
3 {TOD) (Sl8ab 5 5 o sy (s g 4yl 5 (Lo
JicS b SlKen L g Jes 5l ool 4 3] 81 05Kl 5 blys
Had 5 5 e IS a) 55150 4 L (s i)
i slaegerme ol gyhae Gionghy ol > (el Baa plee
3 (HRad 85 5 Jran acy o3y (gnstos 2 555 slm il
s 53yl aols Jolb 50 (5o 5 S8 5 S 0>
Jatl S8 S8 5 S 353 0jss o8 5 Jao olSE ]
Gy Ly sl 48,513 (y 0 3)90 (i g Joon slide £55
adbaio o)l (slacSl gl Lo jioll ) (a8 jpalio (2]
S5 SaS dy ripon 5 (995 adllae s ) (57
¥ 05 adilaie g,Lal clacS sl (SOM) 03 lejlusdgs (spas 454
9 0=b gy s Layial)ly (o8 pdlie Calid o (e aSgS
2 sl Shg jloliiwl Ly adgs o (iS o Jlod a e
oo YV dgas e o i ol el oa s adlyy )l
e ;3 0o YO codly (wyiwd o (o yigy ) dlais Colus
G o 300V RS g bwgie maw ) 403 V5 oS

s &S (g3 adbgd 0l (uwyiwd CpS 1 gAlS 5 51g

Haghighi@nit.ac.ir :asbll, ¢ OWVIFEVY 1l o lad (Lo J stas ok 53



sl 4 Ll o 5050 0 st 55355 L e i sk
5 (Barker,2004:12-45) &S WS gl 53 S e
o3ly (g is Ll 2 TOD & b 55 0ge lial aasx
Jo= sl eslazal gl 5l 3 0 xS0l sbls s a8 el
Olple b boay Sae e s BB osb a4 b
Sy s b8 e tes 5 OS> S esly
(Park et al,2014:563) sl |& 5 Jom (sloelSKans)

St b ool pske 4 adlas ol s
S bl sl gl ae geme oly e s o 3o
Sosls S e J8 5 e sl eslaal 4 s 5 s
J:JJJQ‘]@J-\MULSQJ)AJLSJJJSQ?Q.A@M
S 5 e ol (513 oS (535 e i 5o (55 3
Ozl (65,550 andllas Ol g 4 ol S5 sel 5 (gl
(GIS)" slélar Sledib| s ) oslaisl LS
mﬂjam Ml};ﬁ‘\_&b)b th:ﬂbl.lwsjibu.a
obbaly 5o ol el (aL?L}\ aken s 5,8 g
3,50 A2edaTOD L 51 (6 mg only o mws Ll 5
W23, a3 e

si8 Slosl Y
@ s bl aey s Oldlas o 5 s 5
il g adlle 5ol s 5 pases JE 5 Jo
YOY dlo 5o O 5 silse andlles (93 ol S 5
Jngwﬁud;gl,\jldlﬁdmjaéﬁp&p
s B s Jo lJol Jde Lsls slgliy e gee JB
Ll o te3,S S ey s et L L
oy Lo 5 pges B 5 Jor b ) dade 4 (o s
SL;LEJJJ.O-w..}lsjé‘p;d.l,a..kﬁ@‘_gﬂfajlxléj)
d;a)‘x\@jﬁ‘)ﬁ}ww}ﬂéﬂﬁ
osls <=L>,L}\ LS 5l adlae )5 aS (63550 axlllae y3 LS e
AiS o SN sable 53 (6 ed Cumez H1%AE,E (ol
b gte (el o ges JB 5 Jom 4y 03ly g s &S
03 G Camaz 51 %YN,0 ks ieean 3y YU 4
e b A s e (55 Jam S5 S bl
2. Geographic Information System
3. Self Organizing Map

andie -1
6“@‘&:@)’&&&‘0‘}@&5}&“}5@[{
@ s oaladl 5 slal OOl 5 S
oo, 5SS 3 ol w S e JB 5 fe
3,13 Ol g es b, 5 elol (5l ‘;x; BRIt
2o gl ale e Sl 0s LT L
CS o J RS we 5o Soslite (65,5055 e gl sl
UL‘JL@Q)MJ;(}KJGDQQSFLM)&)JGJ‘F
E) Lg:))l BE) V48 aas J"\)‘ )l (¢ e Avan 46.,\.\.:‘)
edte VL de 5l Ly bl ple 53 147 aas
Sl s (Fb 53 s 5250 Oy asesly
JB 5 Jem s alp &S gusb 4 S 2 ke 5 60
5 ah s a Saaly GRS G 4 el
s aang bk Cua Ly s e s
03,5 A S bl 6,8 L 5 oes il sla S
I8 5 Jom o e s il ol 51 LSSl
AYAL L 5 Olasy) el (TOD) K
3 2l S s S Ol 3l usdls (YAA o
&&\LQK@JL)J@J{&;»W)SLHCWJLN
4@@&&)Mﬁww_ﬁniﬁw@ﬁ
Sooedly Lawgie ol L Llises slas )5 L (glaks
MJ&KMJLJJvoKZW‘&.&)‘JﬁY"'
(s B3 P 5 S Sl )8 S Sl ()l
s 03 sses sl 5 L glalad (gl
(P JL 9 JA?‘ )‘ oslaial ‘Lﬁj)”k::f g;.:l;u L:
3 oSl Gl b Jee sl 5 Sasesly (Solsw e s
(Calthorpe,1993:78) (LS s r.a\fe ey el
Sar B 5 et dme s (s e
(s B 5 e b s 6208 S 63 Sas oS 5
Oti:.v\-d"‘ )‘ 6_9)0.)&.3: J;LB ¢o.>J‘i.‘.3 SMes JL;;L‘ A.L:,w_} “
JLL&;:\}!W})I&}@\.@\@K@JL)J@
bl S sesls 53 KusS LS sl ol
Jvéd;’-ﬁjbj‘ozm\l{g_gcbtﬁéupASJ}J@
Q}l)jljguwlduwml)wjl)&w&j
g5 ol Oremes (CANPZD,2006:5) >3le Jiwe
j&}j\%e)@‘}éj)ebkﬁ u,:..“.\fe‘ Q&b Az g5

1. Transit-Oriented Development

o
™M

(

J//-—//

S PR o pido dolibiad
Urban Management

No.52 Autumn 2018

it



B2y

S ke 4yt doliluad

Urban Management
WAY il OY o less
No.52 Autumn 2018

\la

(Peiravian et al, 2014:73-84) ol o3l> jolawt| 5
S s (e VL e 5 L BT, Yevo L s
adlae cpl ys sls Sl esly ple pw ws CoAS oS
Sl b had e b 586 lie W ey b
o ool ple ey B I ggesly e
3 S C\J,&,.:M\ Slasl 5l egee & 5 o o
(o s s by gl slasls gk 1y ol
S gy aib Cgler s gl Gl 5
(L) LS 53 s plonil s i 31 oslizd |
Sl sSB 5 As sl 0l (5 oo sl St ogs
5SS S g md Sl gesly 2 e s ]
B S O ¥ W P P I PNy
0T oMb 6 s 23 b 5 o] 4 4 55 b gl
A Gl s s ol addlas 550 aibaie U551l
wilie oS polie 5 ool 3l eslied b b, 1S 51 K,
ol 515l Je .J..?:JS;.&;“J;JCE.NO 3 glabnl cuas
mb s Jlasl 15U1S 55 s 5 315 aghas 55 5
c]a.w).) Sl aadeie 3l ds s e 51 i aS sl Ol
C]a.wﬁglm«}z]a;njl.)mpﬁw oSy s C o s
Talavera-Garcia & Soria-Lara,) <l 43 51 3B as
(2015:7-17

S s e 0L B sla s slaasl @L:.}
Slade ¢ 53 (s g03ky hold O gmman (g3daze sla el
S e oS5 s 0B 55 M Je
(SIS s e gesly 2 e el (SIS sl
Slag o8 53 esly v tes CdS o WIS e Ol s
A gl bl Cenl w5 LSl e e
358 05 (B 5 e oKl sldss (505l Al
S s o slade £33 Il (KSOL B 5 Jem
Sos w0 Gl Flb s B s Jem 0js 50
s il bl sl s, g TOD
e A sy 53 5 8 Ol e de
S 5 Gk bl e 4 S 8 5 fes
RGPV VI S

S35 9% Y

W el (b2 VY

E ol S JB 5 Jom e ares sysm
Lls oo Sl (b 5 55 SIS B 5 Ja 1l

Slosl 55, b adlas ol 55 (Cervero, 1997:200)

Mavoa) dites Sl a)ls oSl o 53 Csl o s
5 ool Ls8 s andlas 53 (et al, 2012:15-22
Ul 4 osly o s 28 YVY Jlo s O
ol ol Bda ks 13 s s ) B s e
Jom Loyl 5 ol iy o s axdllas
Sl rzman Sl o35 Aol 23S 53 &6
c:\:., el 0l (6, S0l dlols 4 zmar slaos S
Ols e 5 OVLS 55 e op o lge 0Ll oS ol eals 0L
5 Krad ol s Aol u> 5l Ao (g5 el 4 kb
Garcfa-Pal-) &,1s (5 S Conlo ol 30 4 s
ujﬁ““ 5 yhals RC N (omares et al, 2013:1087-1102
S5 o3y Aol 25 s o pdll S TOY L
sl 3 sy p s ) pegee B 5 e Bl
S osly Sdlaws S gl 534S Likewy 4l 4
et el Sl gl 4 S e 4 e e
5 e el Sogline Cilise slade (55 esly il
Sslite 5 el 5 e OO e b S
JE 5 Jom U s ool el O helss
el 53 (i (o tlbe smarr Olis gas (0 500
il i Oleo g izmen 5 OB So 0 Sands
Doy Laly 5 4l S g s cania 5 555 5 Ol Gl Sa
sy P8 Ot ) el il TS 03
Goispes &5 Je e e adlae pl s A1
(S ely ol ouiS as bl S & Olye
e o a 3lalol 5 as o gl elS S
(Daniels & Mulley, 2013:5-20) sl o
YVl s Gues ol alie Oldles 51 S
)\agmngsmrwlo\)mwbﬁJM);KUJ
SF e oS e G0l g5 et ler
Iy “(PEI) o3y ple lams 2=l (Jlas] oS sl
sl 13 oLl ase |y SIS addaie 5 L5 S i 1S
20 8l et i 51K a ) @ il
i daly Sl eslitad b e 5 a8 S 15 L5
A gt 03l e Lama Lt ls Blod 5 ekt e
(e S & Sl el sl das e Ol @L:.'.
o2l s ed S s Wil (SIS ol (SIS
e ity wilae S Jld 53 Camex (SIS
e S ool e B Laslt iomen o
oy 20 sleel ailee 35 el )3 5 slel o 2l

4. Pedestrian Environment Index



b o1 655 ol o6 5 ool (Bymo N Joa

= S5 o3Il e g b bl
(ITDP, 2017:95)
T e " Soly colie 4 S colus _
\yas mbﬁn)’l 9 u.m.cb) ‘-S‘\‘-'S’.. )l:’.
Fo B sy o3ly Aol > '
(\Y"\:
Lyu et al b-- y alolé 5 oSty slass
’ &9y 0w »o SRIREY) -. . .
((2016:47 lzz, 69].,\ )5)4 )l d)‘m J.o.: 9 J.o.’> DM] JL\;U J&U 9 Job
Colus 4 Soly 2 )3 (oges | B g Jo> 298 0jg>
Sih
VAP 03905l 5 sis) | claSah 3550 5l (o9, odly alols ,
. c L &30l alols
(yra: J& g Jeo sloolSius! b adlais
(ITDP, 2017: 54)
Talavera-Garcia &) | .. alul P osly ple @bl slass o w
Soria-Lara, 2015:7- Ssl b sl s o3l yio e
(17
(ITDP, 2017:90) BRT) L& e Sl
R4 EVINIREY] .
? )JMJAT ) JB g o> slose 45
(03l croggil cgyi0

S 5 o Ol (ansyonas Sl 5 Ot lo L) ai sy ey sbaolalo 51 (glas sazes & bl Sl
a.,\.f::).,\m (jml;‘ajs‘ub-zb)ﬁ..laup)l}cg(jubl.;-‘gu:“q;)@ij«g_a}w)l

Oy Slp 20 00 (Gapealy Aol |y osee |8 5
5 s el 4 e Verr 5 gl ool &
PSR NGVE™ (ITDP, 2017:58) sl 65 S ns BRT
02 P J}" 9 Ja} LSLA"K:""".’.‘ e )‘ j:"‘)li U'i‘
eslaal (SEb e S e 5l edd (g ad s llial Al
j:'dbLi B ))‘./\.:va( 4—&-»&1-9 LJ'-{\ )l W g:,..w‘ ol
Md&éﬁ@bb%&}#)ﬂgﬁ
el ol onlaial LAL B JA} 6LAeL<L~.“v\ Cod=
O S e Ceds Cod Coles Ol oLl g
(Lyuetal, 2016:47). Sl 0l dunlea Sk Ol el
Ol S b i 5o e sl

s S8 Je eS| U (g5 osls dlols «
g ok el o 53 ol la s oS 5 S oL
)l RSB abL:.v1 Aol O‘J:ﬂ axlze U'l\ BE RGP 5 ¢L>u‘
WW&W&LJJpéuo&%‘Uuéﬁﬁf
sl o35 cnl 53 e sla il s S5l el oa
LSJ‘}'“" 4> 2m 90 9 ngjobl.ﬁ. LSLAJ:.W.A Ju\)SL;a S ol
ITDP,2017:) .S r.a\f Laobls o 53 (6 5ol S
le CELB slaas 510l oo sl el Sbso) Cger (54
wly Ssh e S el gm0 (g0l ol jsesly

LSk

Soo ool gl Gk ke e bl f e
b plold et b 5 J8 5 Je i 53 00
Sl (KaSk Jols B 5 Jam 35 sla jrelsl o
Sl bl s J8 5 Jom 358 05 5 J 5 Jom oS
C;ﬁ«JLaJ\‘Lg})oaLiUhpLéL},eLid*iilJLa)‘?
5 bbb 4o jsb adiil o A 5 e gladke
el sdalie Y Jodom 55 LOT (6,8 o310 o g
s (J& 5 Jom 055 50 pge sla bl 5 S

Sy Gade Llg e Of 5L as e & cl KSL
KSL gl s 3L (sos 0 e S
O 3L Dl SOL el Lol Wl e BB
Sobb ol Lol Cger (Singh et al, 2017:105) s .
Clos § same ) S o508 GES L Cxlows
e 0 ol s Lol ek S0 S b SSL
S Sl ol deuloes 4 S 13 gf;"SJLij\ Sovesly
Aoy Vo 5l G s adee Cglhe Ao s Ve B Ol
ITDP,) 35 dalys 55,05 & Suily [k, Gsis
Slaas ( J& 5 o 05 sla bl 55s 51.(2017:95
Sl @ ar g Lol wdlae 3 5 5 Jex oS!
Jo Sl 4 s i &ols 0150 ITDP as 50

[ Al
SR Co e dallad

Urban Management

No.52 Autumn 2018

\EY



B2y

S 2 Ca prdo doliliad
Urban Management

No.52 Autumn 2018

V&Y

SOMuis assel anl 3 (¥ Lo AYFAY Ol Kn
AFR0 5 5 1y i) ol plonil LB 5 slaplS s
I(Oup

By Y 5 oy Y gy s sl (\rkf
S3Pns o 3358 PAM 5 DL S S
Ssd sl ) S illae 4SS (g 3

Loy 5 (e
Coalid il &S G5 S e Sl e bn s 4S5

03 835,58 L3 03, Sy sl

YM C.A.wl C,ul:ﬁ) Q)':\ OVUJJ. ‘J)‘J (5';.5)})"5)'.’4'.'\)
ils Jsles T o eI
|(x)=argjm|n‘x—wj‘
(O adaly)
.JJL.:JAX6>J)j)‘2ﬂo.ﬁﬁg’)jf;i(x)45
SOM ok 5 sla0s 5 A yaseiv 31 (vrt§
‘UU‘U‘O};’LS‘ YM‘)J‘&JL&M‘L‘)Q)}&L&)‘JJ;

LS 0 59
(Y alal))

W, (t+1) =W, () + n(0)h; (x,D)|x-W; (1)]

O3 L3 eduld Wje+1) 5 Wije) akal, ol s

Slnisr A 5 I8 o a el ) s 055
Vsl s Sk S ) s el O35
Silear b otias 5l hij@) 5 (7 dal)e
S ] el s O p el 095 58l Ol &5 ol
Ol o @L; ) e Gl s e OLS 1) X (6555
58 ealial (£ alaly ) oS diilon (iliiee ml 55 5

t (Vakal )
n(t) = 770(1__)
’ (F aa)
d 2
h X) =exp| - ———
(X) =exp 2000
¢ (0 akaly)
o(t)=o0, eXp(—;)
i 0« J9lu9)_,d._Lol5o.\_..muLwd T ,5as

M]rb)wbtgém

5 SLblE Jols esly ple ablis sls ol S ok Of
a:lﬂ.ﬂ\p WLA L;Lhalg);lgja.)\ﬁﬁl& S o:l.:ﬂ.v./a
g5 o opl s s sl s sk s
i a6l o glhae sldal &S il & 5 Jo slade
Jobd oS 358 0y adle ol Lyl 3 a4 g L
L)YL@}L&&MJL}&?}J}J}‘@J%M

g e (55 eslizal LT

S gy YT
GIS oUdl s> Sledbl = =Y

4 45 Sl S Wl (bl DS
ebilar Oledbl co pde 5 (o (Bl I8
o e gl slalle ¢ GIS j<-1° Sobe sl 5 o
(5313 5 oUly aS o3 ol a Sledbl 55815 5
S P Ve P S PN X B UG PP PP
5 Sl (S (Sl Sl 6 e
DB g 5 Lol e ol ae SOl LS 5 4 s
5 (e S Sadly oS Slaesls b Olojan
LY YA J o) ool b s s
it o 3l 50 5,50 gladlid 5 Waesls 5l eslaal L
BRT s s (opoe J8 5 Jom laolSans|
3 e SLESOL (aely s e (LRT
J:.lzj L Olss o alles 5,40 dilaio o3y ple Olables
Arc GIS 105 130 p 5 51 Arc Map Lo 5y S
55 A Sk a Sl il s S slis

(SOM)odslojlwdgd  omas aSiui-Y-Y-Y
S5k Al 5l S (o sae pae s
Sed SG el 5 wlal ad e ol DL a6 5o
oslial b s Bl a1y lagn )5 45 Lea W5 ) ¢ e
Godar-) LS o Mgyl g 2 (o o Ollas
s 4 Slses sl 3 o tege 5 G (2i, 2014:373
O o Glate b (sduad g5 5 lad = Jubomd (2 5ne
Rl 3 gean pas (LS ) o) S S
oL legnil) 505 ft’ 230l jles g il S5 o
2SS Gy Al s (8 e ATAY ol a5
LU dies 4l g a5 Conla o3l 51 pla 055 S
035 Ll s |y byl Ol boals ol ais
SARE) domiy S5 o 4SSl Sl



(F adhaie (5l 008) Glyes & ddlaie ) S

g0 adlas fdow (g5 4 g —V -8
3 ol GLOLLS & a5 L Ol adlete 425
o3l bl s e (5Ll ST w0
cu.«:}.ijD SPE J;Lr 9 J-Q}' &uﬁ&w—i\ L_;LAQY )‘
d‘}“‘c 6&@)@ ‘6.9)°'>L::f LSLAJ:"""A g(BRT gjjin
&as ﬁ:bla “ d‘).?w caalaie eJL:.; J.:LQ Olab s 9
sk 4l el olantl adene glassl 4 pslie
S sS ol SLb el (KSL bl sl s
S a5l e 0 gy enly Aol s LT wkis
jeM@x‘w;)bﬁﬁbfw 6&@)[{
coMMéuSﬂbww\}wadﬂ
sl b el s gl b A esls olansd
J\MJJSAO" szjaélﬁ. Aol BE u"’f);‘ eKSM'.i‘
\"' 6})4)[.:_; A.L.pb )) BRT jjjln LgLAeK;‘.....l‘
slass 5 e 0 bl s ool ple chL sldad ¢
A S 5l sk ol s B s e slads
aﬁab‘:&%\dﬁﬁ@jnmgﬁ)w&}l{
ol d‘j,‘." J),Lo ejy J:'“\)L’. 6‘JJWCMM‘
dowles S5L Oles Cxlis 4 Sl 8 ol Co
)\ ngjaél.: A.Lpb uij:"‘s Q‘J:ﬁ k:zd"Lé_V BEEE] oLl
Sok Oler @ 55 ases JB 5 Jo U S S
slaslpl sheslanal U G55 olas i osls jolawt]

$3)90 dallas ¢
sble 51 & A aden bais 1 adlles pl s
5 ole MIYVA Jslee oxles L Ol g <8 YY
o3 o> (YY40) A& YOVTAL  Jsles SR
sloie Vb doss Jdb & 018 b s e
63L3 Caenl 3l (K p 5 el (ol (sl
@ adee omen (Sl ol eslatal (ol Gl
Gl ot i VIS Blas aloes VE 5 4l
O 45 ol Ao 3 ¥ dole b L &S
S ol J s Ol e S Ao YA
baslg « Jos - oS slaplasle dsys Yol
ol GOl 5 e s Fs LSS
s obe 4l el gl s 5 1 (5,55
Copde (Silupeed e (oS S e
s laBl S 5L el e uaman 5 o
ol el asl el Ao ke s Olg
Jom ol n a5y Sl 51 (O, N adda
O S IR ICIOV N Wt 0 S S TR IS N5 g v
3ot oS00 4 G5 5l s e dgd ol S
OBl Ol a4 s Sl e 5 =i OLLS
Yo s, ois| ¥ adlais LB I F R WA R )
el 0 &l g 5] oKl V80 5 BRT oKes!

o
™M

J//-—//

S PR o pido dolibiad
Urban Management

No.52 Autumn 2018

V¥



o
™M

Urban Management
WAY il OY o less
No.52 Autumn 2018

\F0

Q//-—//

S ke 4yt doliluad

g 0 Sob ol Y S

$ ailaie GIS wis ¥ s

(Y oo

Lo s Network Analyst Ji5l )5 s Ciles
GIS vy Ko sl el asle « Arc Map
sl o onls OLES eolaul 5,50 slaesls 5 adkes

b sz b Ca ey o polio 2yl s | g
5 odal Cundy plie SOM L cguan mac 4S5 3l sl
F L (63959 oy WYY (lais ay ddlaio Sl WYY (olp el )l
L MATLABR2017a jljél p 5 Lo ;> SOM a5 4 adlge
A ¥y dalaie Sl WYY Ul o 00l (gladbes ¥ jlis L
NUSFAWEERT

@L’J—Y—i
2l o (o diwd adgs ¥ )3 lacS's SOM aSiis (ela 5l oo
<l 045 0303 LS dbg 4o 13 LS gl aluas Yo las S (0 a8
S e dmlos att Sa la it W o

Febly o (sl aadgs 3S1ye Y o>

ad > ol \ oAb Yad o> Yad g § ad g
Sy o3ly alols oY/ ARAVAR VA Yo/A Y4/ 8
JE 5 Jom oSl slaes Y/8Y VYE ey 0/v4
JE 5 Jom 358 055 “IAY /AA AL </AA
KSL V/YA V/AY /e V/84




4 oyl VoAb Yad > Yad o> § ad g
JE 5 Jom slaae g5 YA Y/AN /14 Y/A
Jlazsl ARVART £e/YY YA/ VAL
S 5 sl V4A £ ) o4

el 45 gl 05 Sl 53 JE 5 Jam slaelSan) S
Ly adkeie Combose 0/0Y 5pd g WS 5k ol g ommes
Llesls jolastl s g o

Gkl sbms laS il 55 i U3
Lol b ol o 28 JI osas JB 5 Jo
5 e JEB 5 Jam el (15 JE 5 Jo
w88 3 esly s Jlo mlan s e JLa]
5o phe 3 G gl ol (LB
sl mals 5 alols (21381 s 4 (gdas 03, slaS 5k
Sosleme 53 S0 B s by S 5 e laelSan
Ll $ 513 .]aw):.acla.«)s Olws S ol S50

Glolasl sl @ ax 5 b Bd g Gise o
03 lin SES L 5 B 5 Jom slake 555 5 5 Jo
GasS 5l ol o3 8 5 o GlaelSKansl o slome
Jo bl e S 15 S5 e sk 53 i
Lilea ol abla s JLL'jJ.o-éLAaK;mil by eS1 5
Jom (slaolSal 53 s 3l 3525 b ¢ and s Ol
Cla“):&;»dhdjl{jlfﬁcwdlﬁ&zj
P ol o3 e s e S 1S esly (oo s la e
Lol s (FAS1 5 b eatlin 3520 s i
5 Gl sk s ades S L sl B Jo
Alols LI o 653 lacS b 31 (gslotas Ll Wilass S )3
Jom laelSansl oS shiws ¢ L5 5 Jo (glaolSanl 51505
adlats Lo 03 53 5 o glada g 53555 5 S 5
adain 33 g 5 G e S St dlan 35
b i cnl 3 B 5 Jam slaelanc) (VL o515 L
do s VY W.w\&ﬁ)\}gfjgbc_\adﬁ
@&jbﬁ&ﬁj}ch.ﬂ};w\);&b@uj\
o ns DL cmshae 53 el o (sl aad i S0
Ll o osly o mod Bl ) adlate Cosllas Cons
) 303 SacS 5k S slome s Ji 5 Je GlaelKasl sl
(5 s P gla i) o)) 5 (ks Jld gla e
-MJM&I’-@‘)J‘)ﬁHwﬁNJ@MO\)ﬁ;‘

03 baad e Olg e bad o Sl 4 e s L
Sooedly ol LY adp 55 Gy ) <hut
55 o JEB 5 Jam ool Sl pames 5 S
JB 5 Jom lods p 55 (KSLL (B 5 Jo 3
Sl Jlasl Sldie 5 s adssr ¥ o0 Cus i
03 ol (o s o VL 3 E ad s Sl S
Oy 3t bt iames (D55 el )3 ke
3V ads Salgs 5 pse a8, 0o ) A 5 e
W3S el Sl ely s w5 Gl

b adgd g 45, ¥ o

g oled [V adg | Yad s | Yadss £ adgs

LR g Y \ ¢ Y

@L:JJ.:..,.&S—\"—E.
Wit Gl Ol e ad G a4 s L
23S s i 5 s o e 2 sk
ol Ol oo § Dso 4 SHb a sl IS s
j\Jw);TVszdb-wlf;fj)ﬁmduéﬁ.wl
LS5k o e 3 adliie Sl ol S
YA L 5y slas sl ‘gjﬁ-cb.w); Loy Yo Ll
WS e sk cule 5o 5 st =hu 55 4o
5 gslde Ll S 13 Cans CEMJJ doys Y L
Ol 503 K, L oS aibens 3,0 Jled G S 5L
Lo ol 5 b Jlasl pde oo o5 ol 03ls
? sl Wu)’ﬁ);}“"éudi:“‘i\ Sl s
Ll dls [l S 5h cnl S50 Slae 00 Sl 2eS
OB e Veen 5l Ao eSSl cpl s (65 esly ol
S S5 s een 5 3L e JE 5 e oS!
ooy ey olantl st a |y Sasl S e mal b
881wl esly (s mlaw 055 05 ol
Suoss M 4 s K 5e 3 GaS sk aman .ol

k&j)&d&u;ﬁ)ﬂau‘}s,o

o
™M

J//-—//

S PR o pido dolibiad
Urban Management

No.52 Autumn 2018

V55



B2y

S ke 4yt doliluad

Urban Management
WAY il OY o less
No.52 Autumn 2018

PV

b.)l,g: st).'f.w) wb‘f&mdb&&a dﬁ)lfa.hw\cd.{w)

DI ade e s bl WS slie calld o
o S Ak S sl @ ang Lo S
<=L45 BL) oslaiul J;B p<.:.\§.7 Ui‘ RSN P W Ls‘)""'cl“‘
g)i’)) U’l‘J‘ abu.:..ﬂ‘bg;...u\ 4.:3;)‘)5 L;’Li)J\‘:“'é}
NSER ol Ll e g 5L 5,5 bl
Lol 5l 5 n & @l 65 458 olal bad s
S g Sl G s Sl e Ak S e
Sy enl ol sl Sl ax g L AdL
Jdg.w Lﬁ‘\..;lj} LS-L\J ckm T o) JSB LAJ:A‘)L: Bl
laad st S 0 polie anlllas ol o5 addl 5y dal
Jﬁj@ﬁjoﬁﬁé%é—ﬂ&k}@}‘)@
a0 Rl e e s s SHL sk
ey bl w s &S aike LG
YU sla e 40 V.Abﬁ S 00 (ggyesly dols s
B ol ol JLM 0 Jg.& J,J; u”)-’ﬁ‘ AKI.WJ..‘
Sl Sl oS olie (gslely el b
Sjbajycﬁ)h}w-c&*ﬁ\ﬂ.bj‘dj)mlﬁwu

Ghorazr 5 (6 S 4o =0
G ooly s Gl s p 4wl
Jom e e d 3 b e B e
3 el st slag i 5 el 5SS S B
ASE pses JE 5 Jom 5 st Sl DL,
03 el el addlae pl s ol asls o ls
5 o JB 5 Jem oKl Slan) & 5 Jex 05
dob) e b 5 (Sl s B 5 Jom 350
CJJM (8 5 Jo sl & Jlasl 503l
Arc GIS 10.5 151 o3 5l ealital b g o Coul 02
hls 0Lg U adke 3 La syl opl aS sl
SOMMQ/\,}@&@W}MJ
2815 L) sose AS e £ s ad
Sy &S bl 5l bl 5o i Oldlas s
L Lol A4S sl sy ib Ll Llas S 515 o) 5
Lyl b adleie Blas 5 STas Olge & 4r 55
Olien e Ss & e bl 2 5 8,5 &) 50
S S35l el by odd s O) Coeal
e bl il bcodel oy 5310 L w4 5 L
s 4GSl eslaal b oaddlles pl s ol sl
ey L b ol kb cdss o s SOM



dibais D390 (lolSin] g (oloiuing (ool Cuxdae B S

B2y

S e 4y doliduad

Urban Management

O¥V/AAD & 2 VeYO/A Sl adpt S0 s &S Sl S s M s Je slade g5 5 B 5 Je Y ely 87 s

- - . T . " No.52 Autumn 2018
05> )\Juu dﬂww‘ AJ;J:.:’UJ.ZA JMQ:J}‘@&)‘W};M‘?W&&S%
JL}&}&LJJ}&YL@M&MJQW&\)S& u‘ymuu?;‘ﬁ)Mr@‘&i)b@
J.::.} u'f.l )‘ &L& )KA\) Gb‘ l; J\...:JL; A.EJG.AA BL &‘}A; (id)u\})u\ﬁi g:,..wv\.: JM!‘)LJ &5 J.i}l.ﬂﬁ )‘ Lg‘e.)uil.&a
s dem vl ple v mus bl il s 4 Ol e esly Aol S el sl S das e 0L =k
2S5 S8 pses B Sosb a4 Cal il ob sl s adkaie 53 5,

&g oolKiuwl 4 do g b baded S1h0 ¥ Joi>

gt oled Vadgt | Yades Yl § ad
S o3l dhols YYV/AY \YE/14¢ oYV/AA0 | YYT/EYE
J5 5 Je ool sl 4 Vto VT o/0V
JE 5 o 358 055> /44 </aA A /A
sk as V/07 /AN V/EA
J& 5 Jom slads g 55 Y/A Y/A Y/No Y/A
Jlasl ARVARS £V/ea ARA Y /4y




B2y

S ke 4yt doliluad

Urban Management
WAY il OY o less
No.52 Autumn 2018

o

Cervero, R., Kockelman, K. (1997), Travel demand
and the 3Ds: Density, Diversity, and Design, Transpor-
tation Research Part D: Transport and Environment 2,
199-219.

Daniels, Rhonda, Mulley, Corinne,(2013), Ex-
plaining walking distance to public transport: The
dominance of public transport supply, The journal of
transport and land use, vol 6 No 2, p.p. 5-20.

Garcfa-Palomares, Juan Carlos, Gutiérrez, Javier,
Cardozo, Osvaldo Daniel, (2013), Walking accessibil-
ity to public transport: an analysis based on microdata
and GIS, Environment and Planning B: Planning and
Design, volume 40, p.p. 1087-1102.

Godarzi, A.A., Madadi Amiri, R., Talaei, A., Ja-
masb, T, (2014), Predicting oil price movements: A
dynamic Artificial Neural Network approach. Energy
Policy, 68,371-382.

Institute for Transportation and Development Pol-
icy, (2017), TOD Standard, 3rd ed. New York: ITD-
Pwww.itdp.org.

Lyu, Guowei, Bertolini, Luca, Pfeffer, Karin,
(2016), Developing a TOD typology for Beijing
metro station areas, Journal of Transport Geogra-
phy55,p.p.40-50.

Mavoa,Suzanne, Witten, Karen, McCreanor, Tim,
O’Sullivan, David, (2012), GIS based destination ac-
cessibility via public transit and walking in Auckland,
New Zealand, Journal of Transport Geography, vol 20,
p-p- 15-22.

Park, Sungjin; Kang, Junhee ; Choi, Keechoo ;
(2014) “Finding Determinants of Transit Users’ Walk-
ing and Biking Access Trips to the Station: A Pilot Case
Study”, KSCE Journal of Civil Engineering, p.p.651-
658.

Peiravian, Farideddin, Derrible, Sybil, [jaz, Farukh,
(2014), Development and application of the Pedestrian
Environment Index (PEI), Journal of Transport Geog-
raphy, vol 39, p.p. 73-84.

Singh, Yamini Jain, Lukman, Azhari, Flacke, Jo-
hannes, Zuidgeest, Mark, Maarseveen, M.EA.M. Van,
(2017), Measuring TOD around transit nodes - To-
wards TOD policy, Transport Policy, vol 56, p.p. 96-
111.

Talavera-Garcia, Ruben, Soria-Lara, Julio A,
(2015), Q-PLOS, developing an alternative walking
index. A method based on urban design quality, Cities,
vol 45, p.p. 7-17.

Evaluation of Pedestrian Access in Land use with
Transit-Oriented Development Approach (Case
study: Zone 6 of Tehran)

Introduction

RS PR Bl

Gl 5P (W) (obs ololed by, sduo
QED i) b 2,28 500 olSug] 039000 13 (5 ygome00ly
@5 9 Connt 0y93 M2b S\ 5 535wl » «ANP
SVASYOY o Vojloss

(ITAY) (edomo ol b 4l plasl (bs,lzdl
29U (SN Cod sl (oae (as &Sud 5SS A
Ban b b A Copde S g Sl b e
VYD Lo FF ojlad (& o o pde Lga (Sl ials
NoY

il > ITV) ame wdgeil ddjud (s
adllas) (8 5 Jo> (uyiwd 4 @255 b (0 sl
Sy alp 5 st aplh Koled Foadlie 16390
AFANYD o eniis 5 Gy 03l0d i Jlus 6 o5

Gl 53 GIS 5 L3Sy (W) ST e ¢ Jom,
oy oKy aadkaie 5 (g e

il s i i s 5 S s Ol
2 (TOD) e 5 5 Jo> amgs 35S0, 5,8 (YA
o] SlWlan diges (g0 lagse) Gl i) weby
ui‘i\“;\ 5 Gy U 5= AL w&s« oo Kadolo gyt
FIV-YRD Lo Folosd ond g 0y93 Ao

http://region6.teh- AYAY ¢ )ljp5 & adlaio ()b 0
ran.ir

(Sb Oposed e dlpde ol (g a8
ol lylasl w il CaiS 5 (gsSeslsn (1YAY)
Olpl cxs (..La

abgd» (W) o pule gy ¢ Je dosre ) (25
iy Sy 0225 (sl oS5 ] (slaolSiig b (s
asdas «SOM (glals po 93 w503 ) lnaigs slass b
=V o F¥lead Y Jlo (oxe S pie Dlallas

AYY

Barker,]. Barry, Transit-Oriented Development in

the United States: Experiences, Challenges, and Pros-

pects, Transit cooperative research program (TCRP),

Report No.1021, washington, National academy press.

Calthorpe, p., (1993), The next american metropo-

lis (ecology, community and american dream), Prince-
ton, Princeton Architectural Press.

CANPZD, (2006), Transit Oriented Development

(TOD) Guidebook, City of austin neighborhood plan-

ning and zoning department, Metropolitan council.

The quality of pedestrian access in urban areas as one of the main pillars in the theory of Transit-Oriented De-



velopment (TOD), affects the ability and motivation of individuals to use public transportation. The aim of this
study was to evaluate the pedestrian access to public transport station centers.

Methodology
In this study, in order to evaluate urban access based on pedestrian access, a set of effective parameters, including
walking distance, number of transit stations, transport penetration, parking, connectivity, and transport modes
which are presented in Table 1, have been reviewed. In order to use the work, zone 6 of Tehran was selected as a
case study due to its location in the central, which has transportation importance, administrative and educational.
Tablel: Description of Parameters

Parameters Descriptions Reference
Parking The percentage of parking area to the tract (ITDP, 2017:95)
area is 500 m walking distance Haghighi&)

(Azmoodeh,2017:139

transit | of transit Number The number of stations within 500 meters (Lyu et al, 2016:47)
stations walking distance from the center of the tracts
transport Area under the influence of transit in each
penetration tract to tract area
walking distance Walk distance from the center of the tracts Haghighi &)
to the transport stations (Azmoodeh,2017:139

Urban connectivity The number of pedestrian crossings within (ITDP, 2017: 54)
Design 500 meters walking distance to each tract Talavera-Garcia & Soria-)

.(Lara, 2015:7-17

transport modes Number of different transit options that are (ITDP, 2017:90)

.walking distance accessible within

o
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with a cluster structure of 4.

Results and discussion

To analyze the cluster, the cluster centers are calcu-
lated with 6 components corresponding to 6 parame-
ters studied (Table 2).

According to cluster centers, clusters can be ranked
in 4 levels. The cluster 2 has a lower walking distance,
as well as the number of transport stations, transport
penetration, parking, more modes of transportation
than the other 3 clusters, and the amount of connec-

Using data and maps of the zone, including public
transport station maps (Bus, Metro, BRT and LRT),
walking paths, public parking and pedestrian crossings,
as well as network analysis in the Arc GIS 10/5, the val-
ues of each parameter Calculates for every 1231 tract
in the zone.

After obtaining the values of each parameter in the
Arc GIS, using the artificial neural network, 1231 tract
in the zone were classified into 4 clusters. For this pur-
pose, 1231 tracts are given as 1231 samples with 6 ele-
ments in the SOM network in the MATLAB R2017a

Table 2: Centers of clusters

Cluster number Clusterl Cluster2 Cluster3 Cluster4
walking distance 526/66 162/2 1035/8 319/04
of transit stations Number 2/47 6/24 0/07 5/39
transport penetration 0/83 0/98 0/15 0/98
Parking 1/28 1/82 0/006 1/49
transport modes 2/18 2/81 1/19 2/81
connectivity 30/22 40/22 11/31 40/29
Number of tract 198 463 31 539
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Table 3: Cluster ranking

Cluster number Clusterl

Cluster2

Cluster3 Cluster4

Cluster ranking 3

1 4 2

With this method, the lower-level census tract of differ-
ent regions can be identified and provide the necessary
measures to improve their conditions.
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tion slightly less than cluster 4 at the highest level of
pedestrian access in the zone Will be placed. Also, clus-
ter 4 in the second rank and cluster 1 in the third rank
and finally cluster 3 will be in the lowest level of access
(Table 3).

According to the cluster ranking, for each cluster,
it is possible to consider the levels of excellent, good,
moderate and low. In Figure 1, the levels of each tract is
described. The results show that about 37% of the area
is at the best pedestrian access level, 35% at good level,
26% in moderate level and only 2% in Low level. These
percentages represent the appropriate level of pedestri-
an access in the area, And by improving parameters in
the northern parts of the region, we can see a better lev-
el of pedestrian access.

Fig.1: Pedestrian access level

Conclusion

In order to evaluate the region, census tracts of the
region are located according to the similarity of the
quantitative values of the parameters in cach cluster
and classified according to the values of the center of
the clusters. This technique is applicable to all areas.






