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Evaluation of Sustainable Development Poli-
cies in Urban Transportation by Using a Sys-
tem Dynamics Model (Case Study: Mashhad,
Iran)

U rban transport development has resulted
in a massive increase in rate of accidents, more
consumption of fuels and emission of dangerous
pollutants, and consequently considerable costs.
These issues alongside the increasing needs to
transportation services a rise the necessity for
gaining sustainable transportation as one of the
principle solutions for development. However,
recognition and prioritization of sustainable
transportation policies are very important. In this
article we tried to model Mashhad transportation
by using a system dynamics framework. Then,
20 scenarios have been introduced for sustain-
able urban transportation appraisal in 5 policy
groups for 20 years. In this evaluation scheme,
carpooling, reducing old vehicles and improve-
ment of public transportation have identified as
the most effective factors on sustainability indi-
cators and is able to minimize the negative con-
sequences of transportation in the study horizon.
It seems that suggestions of the current paper
may be useful for decision-makers in achieving
sustainable urban transportation.

Keywords: sustainable urban transport, system
dynamics model, policy.

XN ES

odil38 25 Jed 5l pladely (sl &g Jo> (5 yS
Conj bamo g ladl Coodo e sl oa YT Wg
S JWs w1y oylee cpl 51 il (M sla anje
JBg Je> (iSu anwgs 4 (493859, 5L LIl eyl
©jgpe (S8l g el G 1 (So plgie 4
ol e (oo oo |y ol JEy Jeo 4 ol
Mk drgs sl Caslows &y (25 Cagll g (Ll i,
oW ol dlie .l Caonl Bl jlaw Jig Jo>
Jox Cundg sbg i sla Jdo jlodlainl b oays )
gyl Ve dlas cdaldl )3 098 (65ludde dpiie b Jiig
JBg e Il arwgs bl o wlw 095 @
loe p g ol ad)Slaiys all Ve 381 el o0
2 Caglgl zyk Jls ) Jlain)ge slo Cuslws ol s
Gl Cuwslow 035 ekl b5l ol g0l ond
S Sl g 0dgw 8 slaggs il (oloy w2
a3l g9y ) BU Cp i (SBen 4dd flog
Job )’| u““’b EMidaso M]y 9 aslis Lg)lAil;: dlm
Wy oo s 4l 4 oanl Jlo Yo b 1y i,
S35 paencs p dlie cpl pd 02,3 &) Clblpid
Joo 4 liod Car e JBy Jos BabS
D5 Bly Bae Hluly Jiig

slaie b ol JigJes igads Bl
Gl ¢ 2bgr i

mahdi ostadijafari@yahoo.com :asbbl, - AWYYABAYAL : ules o laus «lilSeo Jofume odiargs


www.SID.ir

205 il 4 VA 5 VWA ol Jlu alolé
bl (o By Jo> j) (86 SHare 5 b Lill>
Cuaolow (B ymo youd cdaldl 1> sl oa 031> yisled
gl Vo ey Joo (150 )3 )lul dawg o
Ve b e (s rediygyd B e orie
Moy slalages 5 oslizal b b5yl 3)90 ST Jlo
ol gryelp o ol > sl 4B S )18
JBy Joo slapadls ()5 e Baa b o

ol o &3l Lol

Sl Jgdes s asd i g wgrdo -F
e cylsd 0dd plosl sla gy b Gillao
Gl aB)S poal ol Jg e ogas)d
lio ) 5,59y 4 a2 b (WA (g yae> (ooliu)
Jay Jo> jl sl g <)l ol (5 iy
Gy ) Oogar ol JBgdes psrde olul
dos IV (o) 5 rher oliwl) 3,5
Joallygnd g o Cuslow Sl (] agecma jlul Jiy
Slial oy g dwgn by @l la
&9 & Cul (lame Cunn g (sloial (goladl
ol &) can gl I jige edlizul 5 4Ysle
A olyen 2y 1) 1 slo o g anale Jig Joo
e ol JBgdes 2Ll s onl bigellas
(ot Caw ol by Sjgeds Gl

Db blod iy o> 5 eloi] ¢ golaid]
Jed 3l 63130 4 borge )l S 55k &
Ol bl 5 @loisndy (bl 5 Codgione
L OL.J‘ J>‘J.’ ¢@t4o )‘1 oslawl 9 d)b)-.’_")%:.‘
b gloial oladl (S5 bjls @) 9 Cio
Sloj 09> Sy SYpd g Sl g G
G 4 4 (e @)l cpl 3 a8l (o SVl
Copottl ol 355 (625 0311 L 4igSe 9 (S xS
Joy Jo> Slaal sl o)luly by il (o
Colox g (upde (M Jgol 55 ojlul b jluly
F sl ope g iy 2ebip b (655 proad ||
Sl oliwd JB JBg Joo sy e

doddo — 9

Jo sl g (ite SISl (Bp waii by o
sbgizy iy wlel (S pleis 4 B
9 QW) ST ar g 3)90 3l Ll )3 )9S
WSy diged lais dCunl a8 5 )8 15, deliy
YL Gpan g (y0d plae > i blog lgl)
&low! A b &b).’ J..a.r.n 461..“.3 s CSgw
1) oA.:.;.\JT Hlaas! 5 u.,)i;b e mlo L’)ﬂ‘ PLQS‘
S o 35085 1y gl ) o8 i lame e
Alp e UV Jlo 4 cad (glaldS (cla;l8
oM .(\\”/\/\ ‘@‘9‘? 918y 4.53\1“") Lb u.wl)sl
6 wyd9) Spe ylod drwgs Jlo ) (glayguiS
bwl) K98 o JBig o 5 50 lga  Sogl )
.(\Y’/\i cd‘)&oib § (& x>

sl siS plo ) ousio Gldlls aST a5
el ol Jaig Joo calisee slal ogas (0 Lid
lo y9iS™ )3 gad9e (! (w)p (S sl 2033)5
aslllas opl > Cuwl 48)S 518 dogi 3y90 (S50
Jo> obgr i Joo &) (69 p 1ST iy
5 @"1 sl bbb jasls u‘).u.’u Oioles diis9
w‘ °'>9€ uaw L)" 2 RREW leh:y)l.w) db))l
sl o 605,80 LU osds oW ¢jolaio opl &
Olgis ) Spudo b Sy Joo (ol
b 395 (g5l (Ol ] s eSS 5 (S
ol > o b g edg yidw can Jolis dlie oyl
Oyge R b By es b lasi e lie 5950
Gl 48,5

2 xS0l sla et s @lio 5)S5g, 4 v g5 b
slodie yolie 5 Jool (suod (wlid by,
Sl JEg e by Jdo g e (2bgy piemsns
ol 0303)5 gu S (] sladsgeo ;g (b
2 adlas gla j23ls @ baye g_oL.: ‘Qi 5l o

e

f/'/ :;/“Z,o

SR o a0 doliliadyd

Urban Management
Y lianls 5 o ¥ o)l
No.31 Spring & Summer

YAY


www.SID.ir

(

f/'/ :;/“Z,o

G Sl calises (slapiaanw 3 Slos 4 )L,
w0l Jobs gl 8y e 0 b Jde pl 58
Ll 6,55 ey e g 020l sladlgy (i
oLl &y 4> g5 o 2 S50 (S it BT
ol oo o sl o9y il zolaws o
2l b anlie 3 obg plus e da s
5 sbee e Lol 555 5 s @ oo
Sl g b (28 bbd 5 oyt sl 535l
ol b9y oloj Jobo > Bapell s s
Con-) Weis oo daald crosily sl Jbj) sy

.(Guzman,2008 s testabile,2003
Jobd (ormw il glapl Sbs osins JSts ol
(slne) diunly (sl pusite o) Jiiume (5l yusite
cle e (b5 caa oamaplis clagSy
o3> inles (Q) S & ygody &S Canl Jolro g
(V) Ui > (Pfaffenbichler, 2003) »q 2

Copo &Y pie g Jilue pite olyie 4 X e

SR Cu yrdo daliliadyd
Urban Management
Y s 5 5l ¥ o yloud
No.31 Spring & Summer

YAY

Db (g0 (Byme dinly

X _ay

Sty 9 Jiwo gl gaiite o bLS 1Y) JS5
Pfaffenbichler, 2003 :is L

Col p¥ o dlas oolod > ()lul slo asliy
(88l g adls ded WS1)8 (aenily g
Ole ol > 23 418 Ban 350 1) Cgllas 259
2> Caglyl o b (6 il jl (s sl (ySas
9 4B)5 )3 dr g )90 Do oligS (Sloj oil o

S gy fass by (i (B p3 M) gy L
g by  oliws e bl ces
ootz lul JBy Je> o ool
Sl S5 00 (632)8 g ol o3l ilil (sl pas L
Flye g 5l n30c0 GUS by 2L LiSal,
ol slapastd (9t iz slaglejls
(2003Litman s ,TRB 2008) cuwl ssis 43l
Je (Lot s a3 li Aol cdllas oyl )
ol 00 B yme o OBl (650d Hluly Sy e
55 o8 EleMbl ay s ytrd el ol ol
Gl o b (asls Sls culado o (655 o]
Wl o 02> ioles o yadlis (pl Y ojlesd Jods 4

B (owlind (g —Y
slopasls g jlul Jas o> porde gl | e
DI cqole (s9) (Byre 4 aolal )3 ¢l (S0l
Sk g bl s Gl Caa xS18
gl ey i (b gl (o asby JEg Je>
e Lluled Cax W gt la s

OB 18 Lo 05 o sl Jg Joo (55l g lodiw Cqa addllae g a3 LG ) Jge

Ay ol @,
Ju, J& g Joo onis ol aldls &l \
S5 & pSslS I (oIl (oyme )0 INisned 6 pS 3 spln| ¥
i aliws & 21 59 J39i 69,095 Slast & L35 Al Syas] Y
i abows 4 2 39 (i S9y39% Slasi & i ALy Bras
pSskS dilais colus 4 NOX ooV aildle o Jgs| 0
pSskS diliie Colos 4 CO ouYT 6l I3[ #
o S Bolis > Syo ool gl Y
SookS y adis alws S5 o515 eSle| A



www.SID.ir

IS5 ()93l il Ojgua o gl S
J}M.’L;O olawl Y e dals Lgl.mln])fb.) )l ‘JJ9*SLS‘°
e bloyl 1515 e bapl Sy cpl (1234 Kim)
53 sl )3 polie plo bl pluss S
Jo aoasie gl wyp bogodh sy |,
Haghani etal,) »js,0 sixte 5 sduze &Midno
(2004

b i Jho dagi g b o ¢ log dl> pe
S50l glassly g olal Wb 0gd o (IRl
S Spglaen 290 adles 3 5l 390
dopsio (B d (wyiwd Sl pas 50
Jio p edlatwl 2y90 ol ©Yolee ol pjY
2l bulg) 9 b ysite Ll )3 5 0 (gilwosles
by pes B)lBle s 5l (S U gl
e zeos 4 2g b Nadie iluand
ol 31 S delal p3 ¢ oligy i Jae St
Wl 045 039l SUSE 4 ol yo

S Il Jiig Joo (cog0do Jao= V=Y
(SRS Bl JBg Jo> (oogrda Jio S8 S
bls)l (iales jolate 4y (Joleo — (e (sl pl S 1> §]
Eao0 (pl Cuwl 00l oolatnl (Jao (gla adlgo o
SOl cCanl oads edly pisles Yioplows S 40 oS
«glaidl gl yiio lojod (655, (Saomy
ol S8 Jo> ala> )3 ae s j g (sloz]
o)lod S5 sogpde lo ddls jl dige lyie 4
011 g o 4l blug Cogu Bpas ¥
Soul 4 yxie lgn oo 0au YT W5 g o
ool &S oad (Jame Cuwj sla auje il
Jo> Jlo mlie g9y p solaill 05> 1> £ao90
9 b abie Lials jolaie 4 g dals Sge &g
Ollllas 5 (gjoy weby (JBy Joo (ilo braaly
S (295 1 (o & 0yS (0 Oygo (M

Slodils S5 i laitn gl cloe bl
09,5 9 4 (5yp3ik laddls 9d (o )95k
Vg o ol e g Cue ()95 jk sloail>
.(Kuchenbecker & Schade 1998)

ails ool 3 1Cuhe (65955 sladdls -
il 3929wl sl 3 Gy & (Syge)
Jite Badye plo 4 puitune Ojgar Olpess
S glime 4 Cute (92)955 sladils el o
CblB o o] > &l Jlgj b 43y sl
4 bgyye 4 ilo )l 1y U315 Lz )5 51 jloci
p155 oyl Sl b aS oo 4y aasd 5 &l
2 Ded oo blwd Lildlicuw o ol by
20,5 o oyl iy YL celiced | yilj8l sl
@55k bl (Ao (5,985l saadls -
e (Mo oe) (35 Hlen & bl i
S b 3bl Glos Jus asle )b cob s a
@S Syl 35Ul sled a5 Lo pl 4 cclivwge 5
RS o I Gl dep Cgllas g Cob ax )
4 N ol g 02,5 CBgie Lod ul3dl plSin (]
b oo doldl bod cus jglaie

dued Cuto gdd o &S Cwl pl pho &S5
@ a9 by Cud )l g b Ay lsew
P e sl Cwl (Ses a5 3)50 el
Lol oglles gl culow 5 g yaoliy
R T e
Wby by s B9y 4 Gldde oo
sl Jdo zo s & olaid] ol als po .l oas
> po nl iled oo 1y (S 9al O g0 4y (oogae
G55 Ipj 09 Slohd cunal S (giludse |l
Jto cabls Sk deg e Laly) g Lyl ly sl
Jalgd dalllas a5 5y50 (sla Cunlow iomuw s
eorcde Jio sl "ol jlages sl )3 09,
odlatwl b b yusio ylee b3 50180 g didly drwgs
soaiods g (o (Byre (Jolao - (e Laily) ]l
Glise yolis gl Joleo = o Ly, iale

1- Flow Diagram
2- Causal Loop Diagram (CLD)
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