*494
})éL Y=Y/ (8550 B o g (paseds Jumogs] 5l ooliiw] e (g0 p 8 sl jadli ).ub/\Y'ﬁY).uLv Lo Jls [ Y5 o)leis

9 aSuis Jaogsl 51 03] lime 3 6o 058 B ad LS WU
Ol ye Bble 45 (6551 B puao

"S5y ol

oy 5 e

saS>

5] 855 3o 45 (s RIS (clo S Batm3 sl cppatin il S 3 il Ml sl (a5 ol
5 ot 831 (Slgm o 4 Sl g e 5158 s &Vl el 2 oMl 5V T Sler bawgie 0 s 355 o 52
@l Gl gl )lud i e 4 a8 o 098 e ren 4 Wl I o)k 9 008 bl lo () b Jasegil )3 g (3]
At Y o8 o 55 lon SOl ol 1,31 b & (glaisS 4y 5,5 o,lal Waoa VT 5l o St logn slil o (sl lus
Gl oo )lusd &5 gne cpl a4 )3 )13 pilaz oGl 3 Blae S plo g (S suTien Sl (36 B3)ly )lus e LI S
o el S oly K Ay 0 B plplo ey o J.SM Ly B (2l se oz 5l do s Y/F cgaomme )0 0l )l
Sly 2yl 3)90 oVl )Ll 5 (551 Bpan jr (L3)S6 Hlai jl S dawgs (Sl gy liuwlis 9 (53l el slagyb & Al
Siine (e Jldin Cal (5)l (Jsleo 5 e Laily) Bl pilie b b)) cnl plsl sl p3Y (sl line 4 (ol S5
)1 e S8 g S i 53 (55l Bpae g (paud Jeagil 4 (luig e (Stdly (5e p3 odes (LAE (6068 p 2 sla LS
855 Byao 2 55 3 ln 3L 1505 oo 493 s el GV 9 01105 e bl (53,90 adllo J eslizl L 5l gty
g g0 Llod S sl (lsie 4y 5 (eloinl g oolaill glasas L cw) s ol ) sl o3 Vel Gl (il (sl oSS 5
D5l 3ol oy s &S 5 5 oS oyl 1 a5 ¥ e elan] g (oolatil glayasli 5 sius Ml G b Sy 5l oyl
Ol s)Sy el ookl b 105 (59 5l eas (6xglgan ol s Jomo ailaio (506 £33 slopadli 55 g widg: o
SSE 4y pazed Jogil b o]l oas b o b (elaial _ooladdl slajadls (izmen 5 (o0 p b sl sl (Siuon
S5 Bpan 2 506 p b Sl s ;b i o8 b e (Lt Bos cpl gl 0 ] el (398 4B e sl (4l
el L oad (b Cdlue ailp JS 5l a0 3 £ 5l Sy (il (lojies aSal 4 i b g Conl 00330 Sl e (i (sl jis 3
256 €855 don i on 58 o0 900 S5 gl Sl 53 b jhas ol ALl 4t b g i o poliaitl 38 ] pasid
el 223 Vel Gl J& 5 Jo> (550 50 5l Spae p sxed ) Sl paSLE

Sl B 5l

02938 o)) (e plol (Ml olKuisly Hlobiwl g5l s (68> ¢
naser_barati2012@yahoo.com

SAYFYEVAFYA gius odisngs (32938 (o)) (smedplol [ Madl iy oS> (gl joud g (gxlaro 0aSiild ¢ 650 (g 30l p il yoli S e
ali.sardareh@gmail.com

v

70
A3 (S5l ted g (gilome pim dmgds S pe gl - ele dellal



e

.."’i .- 5 -“ :.w’

Ao o 48 Splosl Wlisios o> 9Sb (65Me A+ dad ]
sl )lisl g (6551 Bpan b b 1B sl Shg bLS)
Yooo o 5l ol ogde ol ok ol i (SlaslsdS
(b3 9 oDl a5 (pediimo | (29 S ol b g (e3Mheo
$lis) Calld Glie b g )8 sla S iy blol dsde &
5 Sk Sl (olpwad 290 b s9y00ky i) g e
Ml s 2 e 5 a8l )i laosy ¥l o 55l s
tlsj 50 Byb 5l (i 5 (8 Slag)lon 4 (g e
ol oo (Sl slayld) 5 b py8 edge Sl (6,500
GeolisS Cllge pei 5,8 i S Con o ogMe &S Cul
Sip Spas ( Sl cla)ld) b b M sla Sk
Py wJ)‘.))JL;O LQDMY] );L..: 9 LglA;L’xlf dl.lb)lf )L»..J‘ 9
Sliiod @il S sahger 4 U el U olyd
Sby) 9 st Jo bl Bl candil iomen
Sl olbos ool soled )0 oy il o ad, 8 a4 Jdoo
4 (VDT) pases Juogsl b odds o cdlue yl5ne asls
A p i slopasld b el ol (s ld lsie
Clue yiomiaw doly a5 Sloj g oo ookl jLil 50 5
(VMT) laid] & olgs oo 1y padls opl sl oo sdds b
G 1) ol g Ml yieghS ol aoly &5 )50 5 g sl
el T(VKT) s

diz o Ll 2 (65068 2 8 i (el 43S 0] )18
23le) e s sl Sy o b gyt (V2 ol L
Llod 31 el asosi] 3l oolitol o300 b (LS 0ST,5 b (S5t
ol dxgi LB g gy (sogre LI I g ool (3L o)
o b VDT (Yl  Stacsan 48 Splog] clallas yoluslys (¥
5 € Ziggh oS (gla5gS a4 Cannl odany ST 4 loa VT L]
2GS oo oyl Oladsd 5l ool ol gl sahzes b il Ken
o5 Ll (liee 9 VMT ple (S copd 9V il
ol 4 (Ewing, et al, 2007: 87) cul +/V¥ ply o]
P bli)l diej ) a8 S y50 Claios gllas o ST iy
site plgie 4 1) VMT oLzl g (653 Bpae pliee 9 50
Ol B Gl sloadls 5 b B gla Sho 4 atly
Qo) 5 4B )5 Cjguo OIS w4y dold] jd lodly )3
b Juogl b oadido Colue ljee 2 0 8 50
() 292) mibrcse (VMT) % olo 4 b (VDT)

ol yuiio YooV Jlo 43 &5 Growing Cooler US™ )d Kyl
Bpan g e py bl )50 15 ldllas (aiaiws 4 Cul

Y=Y/ (8550 B o g (saseds Jumogs] 5l ool ey (00 p 8 sl jadli )..-b/\\"‘\Y).uLv [ Jls [ V5 o)lais

Aodlo

Sl Sl eizan 5 o) 0 oip)S wld
SolBgSw )3 lewd o gw 3l I 80 sla S
Sl 8al) gy a8 4Ll o 1) s (6 lom (5 0
oS Wil e 53 (b oyl Bpae il
bgiyo b jod (S le bawgi 00ddpae slasjyl jl slodes
b Gldeeyl Gl cpl ) g Conl U8 5 Joo iso &
5 Jo> LIS 3 eddBpan (351 Sl ghopd A e
sl flie )3 0 il cblis posl ) 1) s
b8 jLasl e J,uS pae jl (b GaeolisS 5 cosenily
lga (S39ll ite @yl b alilis comnl yrimen 5 glaillS
Oshiste Cuwl ol Eely yl0ig o 6319) 9 (s> Codws p
2 M6 Jalse gy 42 ey il b5 3 (3l
e JB g Joo 5 3 ohag 4 lmean ¥ Ll s
5510y

IS Gned o slapasls b plis e olops
Joo i3 2 5yl Gpan  JIS,SL Jelse nore
Kool 5 Lol o (ilodig Oligid s s pd B
AS 3 S5l Grae Glie g s pp Ay ooy 4
O Sk pyd ) o i gl ol g o ool olaisl
s b gl gl (655l Bras p dopd YO U Y.
it diaj ) o Oliios (3905 4 4095 b o) b
Sl @y by olnl ) G5l Spae p crd )8 b
el 5l (o plgis 4 Bpas o5 Mol il b
256 o & dlio pl 9090 anl gykao loygaiS )3 o
JB g Joo (15w 3 (55l Gpae e p)b lagadls
SleMbl jglaie pl &l o 03ld olaid! oled b
PR slapadls bl g ond cutly (Jlnd oluigned siw
SR JB g Jo> i ) (Bras G5l i g v
29k & 3:85 pl VMg (g Sieren 255 (00 518 (b)) 3y90
Pl e ol pj O)ge 4 patuie

iy 2 (6585 i 4 S0 pyp slopasls ) Sopm )
Sop 3l g5l g Co g Bran e g Sl (Sl
0,15 (e g (o obigel Y 0y 8 (i) jhe glgil ]
bougs eddibyan 555l IS p loadls ol (me2s 586 Y
Sl iy (pasd sl Jeregs]

Pl Glo BB 5 g 4 55 dbgpe 4

(s i3 g8 o154 bgyye (gl jad b dus oo yl5 40
e 2 86 sty Sl ()] blisee 308" 5 Jliwsl &,
s i (gl yius )3 0329 & Sl (55l § S gu B puce
3o 22 S Reb p 1 Sl pabls (a28 1l A o sl 4y Y
8l o3 Vel Gl JB 5 Joo (850 53 (655l B pae

A5 (il yted g (Sylome Y (g S pe w“ef—wk'“‘uﬁ 69



Vol.10/No.26/Autumn 2013/Effects of urban form on automobile dependency and energy consumption .../61-70

oS58 e &y oSl pl Slalllas )l bl i alads
3,81 IS VMT &l s Lo does 43 g Juo 9 s 155 dnlg 09
oolaidl g elain! sl jasls 15l g Wlodgs dianly yuiio dnls
Wdlybsowupw;oxﬂ))l)ﬁ]wwd)ﬁw))
ol ol 6 ol L sl by 5,81 (S5 S5 g ool Canwd 4 ool
SIS slo Sy il ioria dise) 3 raisS st Slllas
Ml Slllas 5l atwd ol 4 (55l Bpas e g VMT
3 el g b 35 s 5 i asly 5 85 35800
2 oLal ass by Sho b end W Slllas oyl
25 )R dod g 458 2)90 5 (SIS (s S e
oyl Stuwed By Sl Oldllas oyl jd a8 glisS 4
04 dpuslone gl CigSs Joro gJIS (gla Shag boy8 (Sl
Sy 9 Sl layld) (e (Stuwer 1503 )b 5l
adis aluwg daws g OMuass el (s ooy WSlo (63,8
109 o0 dmwle cuSIle s

oL I bl gy 980 4 bgyye (ro i lisios
o Nigd o w3ld (D) 9 lopiie by ($4d dawg
Sl o 208 £l o IS5 575598 by D Lol it
s 4 ploy o 51T ahb g T 5SeS NSl 5l Kags
5 Joo ool U aold § Miade 4 e L D
Sl asli gz 2 il o 100 039381 P pagos S
ied D 39y (S0e S I Tladly o g 9,355 S5 (100l
(Ewing, et al, 2007: 70) 1] 3929 4 j5

LMAT lon ¢ 565665 g oo odominw dalaie I aslg
oo il calisee (slad )8 sl 4 el aS ol oy 54,8
Dol pmen g g0 3Mb] asuie Cawg b ddkio S
s spadli IS (S8 cosS g Jldl oy
S S Shy Jold 35 2Lk b )3 sl b p )3
Cuol asuine & G55 Hlod 5 20d 0 dle Sy LLS
Sldowe gl wlis ) Cldllas gly jin sl ool jl
Loy Jelin olawd lawg date & wyiwd Dgd o olaiwl
FB axe loj 50 &S 05 0 duwle K00 slaculis
Ol e S BB D (e s (ol
b ol ol oSl 2 5035 b IS e by Jsie 51 el
Dl lsie & U e oS Goib )l s
st 5ol (ogas JB 5 Joo) ol b elols
Jb 9 Jw LngcKLw”] sliw Gldlas )'I Lg)lﬁmg Ored
SV eoylstiol glad )3 &Bly gpe g gl Jold (soges
B 5 o ar (oo pid olsis a ]y (50 B0+ Vsgane) Jilie

68 EThe Scientific Journal of NAZAR research center (Nrc) for Art, Architecture & Urbanism

e

VMT & CO;

Bi &
2 R?=09962 | ¢

0% 60% -50% -40% -30% 20% -10% % 10% 20%
Percent Difference in VMT (nontrend vs. trend)

Hlil e s 0o )d g VMT s o )3 (g (Sad o pi ) gl
Ewing et al, 2007:89 : 5L . CO,

Fig. 1. Correlation between CO, emission and VMT variables.
Source: Ewing et al, 2007:89.
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Table 4. Characteristics of urban form. Source: author based on data obtained from Tehran master plans per district as well as census surveys done in 2002.
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Effects of urban form on automobile dependency and energy consumption
in Tehran residential regions

Naser Barati”
Ali Akbar Sardareh™

Abstract

Climate change is threatening our planet and human settlements by its short and long time consequences. Globally,
transport-related emissions of carbon dioxide are growing rapidly. The use of petroleum as a fossil fuel for transporta-
tion is the main source of carbon dioxide emissions. Statistics show that 22 percent of global CO, emission occurs in
transportation section and it is estimated that urban transport accounts for 8 to 13 percent of total emission in different
countries. It is clear that any reduction in fossil fuel consumption in urban transport can help reduce total emission
and improve the air quality in urban areas. Therefore, urban planners have considered different ways of energy usage
reduction in the transportation section and have studied the effects of a wide range of factors on fuel consumption in
urban transport over the recent years. Previous researchers have shown that urban form is a very important and effec-
tive factor that can affect energy consumption by 10 to 25 percent in urban transport. Based on reports by international
organizations, Iran has the 7th ranking in the list of countries with the highest amount of carbon dioxide emissions.
The damage of carbon dioxide and other particles is 2.7 percent of Iran’s GNI. Considering the rapid growth of ur-
banization and subsequently the rapid growth of energy consumption in urban transport, the present article studies the
effects of urban form on energy consumption and the amount of emissions of CO, and other pollutants in urban areas
of Iran. The focus area for the research is Tehran. International experiences have shown that socioeconomic factors
like, age, sex, job, and the academic degree can affect the traffic behavior of urban residents. These factors have been
applied as control variables to help the research to establish a clear relation between urban form and energy consump-
tion. Like many different international researches, vehicle distance travelled (VDT) is applied as the main measure
reflecting energy consumption in urban transportation section. Regression analysis has been applied in the current
research for determining the correlations between urban form factors and the VDT.

For the purposes of the research, the socioeconomic and urban form factors for 300 individuals have been used from
surveys like a sampling done by Tehran Comprehensive Transportation and Traffic Company (TCTTS) in 2005. The
sample volume used in the present research is approximately 195,000 individuals and 300 individuals were selected by
applying systematic sampling method. Then, the collected data were divided base on the purpose of travel. It should
be noted that in Tehran Transportation Master Plan, travel purposes are defined as job, educational, service, leisure and
other. In the second step, travel distances for each person has been measured separately based on the purpose of travel.
Preliminary investigations show that the share of job travels stands at 53 percent of total per capita distance travelled.
It should be considered that vehicle distance travelled depends on vehicle choice of residents. For example, VDT
for transit travels is considered as 0 in different researches over urban form and energy relations. Travelled distance
should be divided by the average of number of passengers in the specific vehicle type that is used for the travel.

The share of job-related travels of total VDT per capita is 63 percent based on measurement methods used in the
present research. The impact of socioeconomic factors on traffic behavior and energy consumption is important and
should be considered and measured alongside measuring the impacts of urban form. By this, the evaluation of the
exact effect of urban form on energy consumption in transport section is ensured. Socioeconomic factors have been
applied as control variables in the analysis process of the research.

TCTTS’s sampling that has been used as the main database for this research contains various socioeconomic charac-
teristics of each person. Among them, job, age, sex, academic degree have been picked up as control variables in the
model. Finally, the effects of urban form factors on Vehicle Distance Travelled (VDT) are separately measured for
four travel purposes (educational, job, service, leisure and other). Eventually, it was established that the total effect
of urban form factors on VDT per capita of all kind of travel purposes is more than 10 percent in Tehran metropolis.
Results also show that VDT per capita of job travels, which account for 63 percent of VDT per capita, can be de-
scribed as a model of urban form factors but VDT of other three aims cannot be seen as a model of urban form. Ac-
cording to the model, street accessibility, job accessibility and the area of living region have most effects on vehicle
dependency of Tehran different regions residents.
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