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"xO} RoQ@ pOt Q=DN=U "1 pmW

QO xm |Qw]x@ 'OwW|tv xO}O u=QyD QyW QO OOQD C}OwOLt |=yCU=}U KQ] QO
l}i=QD KQ] p=ta= |xwLv QO |Q}}eD xvwoI}y 'OQi w GwR KQ] |=QH= ẁQW u=tR
xm 'CU= Q=OQwNQ@ |rwDt wO R= CU=}U wO u}= R}v |}=QH= x=oO}O R= "OWv xO=O
xwqax@ "OR=U|t pmWt =Q xYQa u}= QO nvy=ty |Q=PoCU=}U |O=} R OL =D
�� R}v |QyW pkvwptL C} Q}Ot Q@ QF-wt |=yCU=}U Q}=U =@ CU=}U wO u}= u}@
x_Lqt |Y=N |ovy=ty �� |}=QH= ^=Lrx@ =} |D=ar=]t wv |=yOQm} wQ ^=Lrx@
'Q}N= |=yp=U QO u; VQDUo w wQDt \N u}rw= K=DDi= 'p=Ft u=wvax@ "OwW|tv
"""w Q@=at |x}W=L QO u=@lQ=B KQ] |=QH= '1386 p=U QO u} Rv@ |Ov@x}tyU KQ]
|RmQt |xOwOLt x@ OwQw *u=}[=kDt QiU |wor= Q@ |yHwD p@=k C=QF= x@ QHvt xJQo =
OOQD C}OwOLt |=yCU=}U Q@ |v=OvJ Q}F-=D 'xOW |YNW |x}rkv |xr}Uw =@ QyW

"CU= xDW=Ov u=QyD QyW RmQt QO
T=UL= |QyW l}i=QD C} Q}Ot QO nvy=ty |OQm} wQ swRr 'T=U= u}=Q@
C} Q}Ot |=yCU=}U u=tRsy |@=} RQ= '|DU=}UOvJ OQm} wQ u}= |=v@tQ@ "OwW|t
QO u=OvwQyW |xv=RwQ Q=DiQ |R=UpOt w |}=U=vW j} Q] R= pkvwptL |=[=kD
ẁ[wt C=}�RH Q=DWwv u}= QO "OQ}o|t CQwY 'Q_v OQwt |=yCU=}U =@ |} wQ=} wQ

"CU= xOW KQ]t u=QyD QyWuqm |=Q@ |}xar=]t G}=Dv ?r=k QO

xar=]t OQm} wQ "3
=yCU=}U "1"3

|aiO CU=}U xU pt=W �� pkvwptL |=[=kD C} Q}Ot CU=}U GvB xar=]t u}= QO
pt=W |aiO |=yCU=}U "OW xDiQo Q_v QO u=QyD QyW |=Q@ �� |@PH CU=}U wO w
|RmQt |xOwOLt x@ |OwQw CN=OQB w u} Rv@ |=y@ V}=Ri= 'nv}mQ=B |Q=PoCt}k
u=tRVy=m w |v=oty sDU}U =@ QiU u=tRVy=m pt=W |@PH |=yCU=}U w 'QyW
|xOwOLt 'xar=]t OQwt |RmQt |xOwOLt R= Qw_vt "CU= sDU}U u}= x@ |UQDUO

[17]"CU= OQi w GwR KQ] Q@ j@]vt
|x}rkv p}=Uw CmQL x@ uO=OC} wrw= j} Q] R= |@PH |=yCU=}U x@ |@=}CUO
w =yx=oDU}= QO Qi=Ut uOWxO=}B w Q=wU u=tR Vy=m '=y`]=kD w Q@=at QO |v=oty
R= l} Qy |xQDUo "CU= QwOkt QyW QO |v=oty pkvwptL \w]N O=OaD V}=Ri=
sDU}U =@ QiU u=tRVy=m w u} Rv@ |=y@V}=Ri= 'nv}mQ=B |Q=PoCt}k |=yCU=}U
|UQDUO u=tRVy=m w QyW |RmQt xOwOLt x@ |OwQwCt}k w K]U xU QO|v=oty
|D} Q}Ot |=yCU=}U '1 pwOH QO "OvOW |L=Q] K]U wO QO |v=oty sDU}U x@
Q}O=kt |=Q=O |aiO |=yCU=}U "CU= xOW xO=O u=Wv =yu; Kw]U Q}O=kt w xOWO=}
ẁvD p}rOx@ |@PH CU=}U wO x@ \w@ Qt Kw]U w xOw@ Kw]U R= l} Qy |=Q@ jr]t

u; x@ |UQDUO Q}O=kt w |v=oty pkvwptL sDU}U =@ QiU u=tR Q}O=kt QO OwHwt
"Ov=xOW ?=NDv= |@Uv CQwYx@ 'hrDNt O=Qi= |=Q@

xOWu=}@ u=LHQ OQm} wQ w xt=vVUQB |x}yD "2"3
|=ypOt x@ xHwD =@ '=yxt=vVUQB |L=Q] QO xOWu=}@ u=LHQ C=aq]= |Qw;OQo QO
ẁv u} QD|rm 'OQm} wQ u}= QO "CU= xOW xO=iDU= V}=tR; |L=Q] OQm} wQ R= ?=NDv=

Kw]U C=@}mQD s=tD uDiQo Q_v QO =@ hO=QDt xm CU= �3pt=m |rt=a KQ]� |L=Q]
|rt=a KQ] 'xar=]t u}= |=Q@ "CU= |R=UpOt Ov}=Qi QO pt=wa |xty w hrDNt
|x]U=wx@ xm Ovm|t O}rwD ?=NDv= xawtHt (3�3�2�2�2 =) 108 pt=m
O=OaD Vy=m xm =Hv; R= "CU= Q}PBu=mt= pOt QO p@=kDt C=QF= |t=tD |UQQ@ u;

25

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

""" |
=[ =

kDC
}Q}O

tQO
u}w

v|
OQm

}wQ
�|D

U=}U
OvJ

�C=aq]= 'Q=wv=N C=}YwYN R= |y=o ; w C=aq]= s}taD u=mt= Qw_vtx@ 'C}=yv
"OW |Qw;OQo OQi Cq}YLD K]U w Q=wv=N |vU Q=DN=U 'uU 'C}UvH

x}rkv |xr}Uw ?=NDv= pOt "4
|xr}Uw ?=NDv= Q@ Q=PoQF= pt=wa X}NWD |=Q@ 'xDiQoCQwY V}=tR; KQ] T=U=Q@
=yCU=}U Q}F-=D *u=tRsy|UQQ@ pOtu}= "OW xO=iDU=C}Hwr pOt R= '|YNW|x}rkv
|=Q@ hrDNt |=yQ=DN=U |UQQ@ QO "OR=U|t umtt =Q QiU |xr}Uw ?=NDv= Q@
Ot; CUO x@ xar=]t u}= QDQ@ pOt u=wvax@ xv=oOvJ *C}Hwr pOt ,=D}=yv 'pOt u}=

[17]"�1 pmW�
xm 'xv} Ro l} ?=NDv= p=tDL= R= CU= CQ=@a xDU@=w Q}eDt 'Q=DN=U u}= QO
3 pwOH QO "CU= QiY CQwYu}= Q}e QO w CU= 1 =@ Q@=Q@ ?=NDv= CQwY QO
=yu; h} QaD =@ x=Qty 'Ov=xOW Qy=_ |}=yv pOt QO xm |i}YwD |=yQ}eDt CUQyi

"CU= xOW x�=Q=
VW |=Q@ �2 = 0 305 |rm |oOvR=Q@ =@ xr}Uw ?=NDv= pOt CN=OQB G}=Dv
'G}=Dv u}= T=U=Q@ "CU= xOW xO=O u=Wv 4 pwOH QO 'xar=]t OQwt |xk} Q]
%|rY= xwQo xU QO u=wD|t =Q QiU hrDNt |=yxk} Q] ?=NDv= QO Q=PoQ}F-=D pt=wa
sDU}U OQmrta w� xv=RwQ |=yQiU C=}YwYN 'pkvwptL |D} Q}Ot |=yCU=}U
u}= QO xm =Hv; R= "OQm |Ov@xDUO |a=tDH= � |O=YDk= C=}YwYN w '�pkvwptL
|Q}ohOy u=OvwQyW |xr}Uw Q}}eD Q=DiQ Q@ CU=}U OvJ u=tRsy QF= |UQQ@ 'Q=DWwv
Vkv KQW R= w xOW xQ=W= =yCU=}U |xv}tR QO pOt G}=Dv x@ ,=iQY 'CU= xOW

"CU= xOW |WwBsWJ x}rkv |xr}Uw ?=NDv= Q@ QF-wt pt=waQo}O

QiU |xk} Q] ?=NDv= QO |DU=}U |=yQ}eDt Vkv "5
|Q=PoCt}kCU=}U |=yQ}eDt 'Q=_Dv= j@=]t xm OyO|t u=Wv 4 pwOH G}=Dv|UQQ@
xO=iDU=Vy=m?Hwtnv}mQ=B |Q=PoCt}kCU=}U w QyW|RmQt |xOwOLt x@ OwQw
w nv}mQ=B |=yCU=}U u=tRsy *p=ta*= 'Qo}O |wU R= "OvwW|t |YNW |Q=wU R=
j@=]t "OwW|t |YNW |Q=wU R= xO=iDU= Vy=m ?Hwt R}v u} Rv@ |Q=PoCt}k
sDU}U u}= R= xO=iDU= V}=Ri= |v=oty sDU}U x@ |UQDUO u=tR Vy=m =@ 'Q=_Dv=
u=tR Vy=m =@ CU=}U u}= ?}mQD xm |r=LQO 'OwW|t xH}Dv xO=}B |UQDUO =@
|Q=wU |UQDUO =@ |v=oty sDU}U x@ p}=tD sOa Qou=Wv |awvx@ |v=oty QiU
|ivt Q}F-=D CNwU w |OwQw |Q=PoCt}k |aiO |=yCU=}U u=tRsy *p=ta= "CU=
|}=yvDx@ |OwQw |Q=PoCt}k CU=}U xm u; ut[ 'OQ=O Crm}UQwDwt R= xO=iDU= Q@

"OwW|t |virD |Um =D R= xO=iDU= x@ O=Qi= p}=tD ?Hwt
=yu; Q}UiD w CU= syt Q=}U@ pOt |=yQ}eDt ?}=Q[ Vkv xm u=vJty
OvJ =} l} =@ |} wQ=} wQ QO QiU |xr}Uw Q}}eD QO u=oOvv=Q Q=DiQ Qou=}@ Ov=wD|t
Qou=Wv Ov=wD|t |awvx@CU=}U Qy |}x}W=L QF= R= xO=iDU= 'OW=@XNWtCU=}U
u=R}t R= CU= CQ=@a CU=}U l} |}x}W=L QF= "OW=@ CU=}U u; |=QH= |xH}Dv
\w@ Qt Q}eDt QO Q}}eD OL=w l} QF= Q@ Q_v OQwt |xv} Ro ?=NDv= p=tDL= QO Q}}eD
u}= QO |UQQ@ OQwt |=yCU=}U |}x}W=L C=QF= 5 pwOH QO "CU=}U u; x@
=yxv} Ro ?=NDv= p=tDL= Q}}eD OYQO CQwYx@ 'QiU |xr}Uw ?=NDv= Q@ VywSB
CU= Q=oR=U ,qt=m 4 pwOH =@ pwOH u}= xm OwW|t Qw;O=} "CU= xOW xO=O u=Wv

"xar=]t OQwt |xvwtv |D}atH C=}YwYN "2 pwOH
OYQO O=OaD K]U Q}eDt
84 1 308 OQt C}UvH
15 9 58 uR
27 3 100 OQHt py=D
72 7 266 py=Dt
1 1 4 1

Q=wv=N Oa@
23 5 86 2
35 2 129 3
24 6 90 4
15 6 57 �5
33 3 122 29�18

uU
39 9 146 39�30
15 9 58 49�40
8 7 32 59�50
2 2 8 �60
42 6 156 1

Q=wv=N QO u}re=W O=OaD43 4 159 2
13 9 51 �3

Q_v QO xar=]t V}=tR; KQ] T=U=Q@ |UQQ@ OQwt *CU=}U GvB R= l} Qy Kw]U
400 |Da=U *u=R}tx@ nv}mQ=B |Q=PoCt}k CU=}U 'p=Ft u=wvax@ "Ow@ xOW xDiQo
CNwU |Q=PoCt}k 'u=twD 2500 u=R}tx@ xOwOLt x@ |OwQw |Q=PoCt}k 'u=twD
Ow@y@ w 'OYQO 30 u=R}tx@ |v=oty sDU}U =@ QiU u=tR Vy=m '|rai |=y@ u=R}tx@
"O=O|t p}mWD =Q w} Q=vU l} 'OYQO 25 u=R}tx@ |v=oty sDU}U x@ |UQDUO u=tR
w} Q=vU u; C=Q}}eD s=tD Q_v OQwt RwQ QO Qo =� VUQB x@ w} Q=vU Qy QO xOvwWx@L=Yt
QO "O=O|t MU=B �#O}OQm|t QiU OwN Q=m pLt x@ xvwoJ =tW 'O=Di=|t j=iD= sy=@
u}= "OW xO=O X}NWD |R=UpOt |=Q@ ?U=vt |xv} Ro VW 'xOW |Qw;OQo |xvwtv
& Ride) |v=oty pkvwptL "2 &�Car� |oOvv=Q u=m =tm "1 %Q@ ptDWt =yxv} Ro
pkvwptL sDU}U R= xO=iDU= w x=oDU}= =D |oOvv=Q "4 &�Taxi� |Um =D "3 &(Walk

|virD |Um =D "6 &�Motorcycle� Crm}UQwDwt "5 &(Drive & Ride) |v=oty
"Ow@ (Teltaxi)

pkvwptL =@\=@DQ= QO O=Qi=C=}YwYNOQwtQO|D=aq]=u}vJty xt=vVUQB QO
|YNW |xr}Uwx@ O=Qi= |oDU@=w uwJ |OQ=wt pt=W C=aq]= u}= "OW |Qw;`tH
pLt '�|YNW |xr}Uw uOw@v TQDUO QO CQwY QO Q=m pLt x@ uDiQv p=tDL=�
|xr}Uw C}mr=t 'xDiy l} QO nv}mQ=B |DN=OQB |xv} Ry u=R}t w xr}Uw lQ=B
\@DQt C=Q_vx]kv w xO=wv=N QO xt=v|y=wo |=Q=O O=Qi= O=OaD 'Crm}UQwDwt w |YNW
Q}F-=D 'pkvwptL =@ \@DQt C=aq]= OwQ|t Q=_Dv= "Ow@ |YNW |xr}Uw R= xO=iDU= =@
QO "OW=@ xDW=O xO=iDU= OQwt |xr}Uw ?=NDv= |=Q@ O=Qi= s}tYD QO |}x_Lqt p@=k
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C=k
}t xOW |WwBsWJ OYQO 10 R= QDW}@ |Q=O|vat K]U =@ |=yQ}eDt V}=tv R=�

"�CU=
x@ OwQw ZQ=wa V}=Ri= CU=}U wO |rm Qw]x@ '5 pwOH |=yxO=O T=U=Q@
|@}mQD QF= w 'xv=o =OH Qw]x@ nv}mQ=B |xv} Ry V}=Ri= w QyW |RmQt |xOwOLt
R}v w '|YNW |xr}Uw R= xO=iDU= QO CNwU w nv}mQ=B |Q=PoCt}k |=yCU=}U
|UQDUO =@ sDU}U u}= R= xO=iDU= QO |v=oty |=ysDU}U x@ |UQDUO Ow@y@ QF=
=@ QiU u=tR Vy=m w |UQDUO Ow@y@ |=yCU=}U |@}mQD QF= w �W&R� xO=}B
'�D&R� |Q=wU |UQDUO =@ |v=oty sDU}U R= xO=iDU= QO |v=oty pkvwptL
|xv} Ry u=twD l} V}=Ri= 'C@=F \}=QW QO "Ov=xOw@ |Q=O=vat |}x}W=L C=QF= |=Q=O
|Q=wU R= xO=iDU= R= O=Qi= `iO p=tDL= V}=Ri= x@ QHvt Ca=U Qy QO nv}mQ=B
uOv=tC@=F ZQi =@ w Qo}O |wU R= "OwW|t OYQO 0 014 u=R}tx@ |YNW
|RmQt |xOwOLt x@ |OwQw |xv=RwQ |xv} Ry QO V}=Ri= u=twD 1 Qy '=yQ}eDt Q}=U
0 009 u=R}tx@ |YNW |x}rkv |xr}Uw R= xO=iDU= p=tDL= Vy=m x@ QHvt 'QyW
CQwYx@ nv}mQ=B |Q=PoCt}k CU=}U 'xar=]t u}= C=}[Qi Q@ =v@ "OwW|t OYQO
ZQi =@ OYQO 0 0018 pO=at 'CU=}U u}= |xv=RwQ |}x}W=L QF= xm xOw@ |Da=U
|xv=RwQ |}x}W=L C=QF= Q=Okt 'T=U= u}=Q@ "OwW|t xv=RwQ lQ=B Ca=U 8 \UwDt
x@ C@Uv |OwQw |Q=PoCt}k CU=}U QDW}@ Q}F-=D |xOvyOu=Wv |awvx@ =yCU=}U
xk}kO 1 Qy xm OyO|t u=Wv 5 pwOH "CU= u=QyD QyW QO |aiO |=yCU=}U Q}=U
p=tDL= V}=Ri= x@ QHvt 'xO=}B |UQDUO =@ |v=oty |=ysDU}U x@ |UQDUO Ow@y@
R}v |@PH |=yCU=}U ?}mQD "OwW|t OYQO 0 91 u=R}tx@ sDU}U u}= R= xO=iDU=
"CU= xDW=O |Q=wU |UQDUO =@ |v=oty |=ysDU}U R= xO=iDU= QO |i}a[ Q}F-=D
|v=oty |=ysDU}U =@ QiU u=tR Vy=m xk}kO 1 Qy |=R=x@ xm OwW|t x_Lqt
|v=oty |=ysDU}U x@ |UQDUO u=tR R= xk}kO 1 Vy=m w xO=}B =@ |UQDUO =@
�D&R� |Q=wU |UQDUO =@ |v=oty |xv} Ro ?=NDv= p=tDL= 'xO=}B |UQDUO =@
Oy=wN Vy=m OYQO 0 004 u=R}tx@ |YNW |xr}Uw R= u=oOvvmxO=iDU= \UwD
|Dw=iDt |=yCU=}U '=}vO \=kv |NQ@ QO xOWs=Hv= C=ar=]t QO p=L u}= =@ "Ci=}
|xv} Ry OQwt l} QO 'p=Ft u=wvax@ "CU= xOW VQ=Ro CU=}U u} QDQF-wt u=wvax@
VQ=Ro |YNW |xr}Uw R= xO=iDU= pQDvm QO pt=a u} QDsyt w u} QDQF-wt nv}mQ=B
xOw@ QDQF-wt xOwOLt x@ |OwQw |Q=PoCt}k CU=}U Qo}O |OQwtQO w [22]'xOW

[15]"CU=

pOt OQ@ Q=m "6
|=yx@vH R= |NQ@ CtUk u}= QO '|O=yvW}B pOt R= xO=iDU= |xwLv V}=tv Qw_vtx@
'Ck}kL QO "CU= xOW xOQw; u=QyD QyW pkvwptL C} Q}Ot |xv}tR QO u; |OQ@ Q=m
|Q=wU R= xO=iDU= Q@ QF-wt hrDNt |=yQ}eDt Q}F-=D |UQQ@ C}r@=k xOt; CUO x@ pOt
u=t-=wD |=yCU=}U R= xvwtv OvJ Q}F-=D ,=iQY CtUk u}= QO xm 'OQ=O =Q |YNW

"OwW|t x�=Q= x}rkv |xr}Uw ?=NDv= Q@ |rkvwptL

QyW RmQt x@ OwQw |xv} Ry w nv}mQ=B |Q=PoCt}k "1"6
nv}mQ=B |xv} Ry p=} Q 71 |Da=U \UwDt Qw]x@ xvwtv QO x@L=Yt OQwt O=Qi=
pQDvm u=@lQ=B \UwD xm |}=yu=@=}N |x}W=L QO hkwD |xv} Ry "Ovvm|t CN=OQB
|=ynv}mQ=B QO �Ca=U 8� xv=RwQhkwD CQwYQO w 'Ca=U QO p=} Q 3000 OwW|t
w =yxJwm |x}W=L QO hkwD w 'Ca=U Qy |=Q@ p=} Q 2000 \UwDt Qw]x@ |twta

"|}=yv pOt QO xDiQ Q=m@ |=yQ}eDt h} QaD "3 pwOH
|Q=YDN= Ctqa Q}eDt

pkvwptL |D} Q}Ot |=yCU=}U
%=yCU=}U

Cordon xar=]t xOwOLt x@ |OwQw xv} Ry
Parking |YNW |Q=wU lQ=B |Da=U xv} Ry
Access |v=oty sDU}U x@ |UQDUO u=tR

%|aiO |=yCU=}U |@}mQD QF=
Park&Fuel u} Rv@ w nv}mQ=B |Q=PoCt}k CU=}U wO |@}mQD QF=

Cordon&Fuel
x@ |OwQw |Q=PoCt}k CU=}U wO |@}mQD QF=

u} Rv@ |Q=PoCt}k w xOwOLt
%|@PH |=yCU=}U |@}mQD QF=

Pt time&Access
w |v=oty QiU u=tR Vy=m CU=}U wO |@}mQD QF=

|UQDUO Ow@y@
xv=RwQ |=yQiU C=}YwYN

Trip distance Q=m pLt =D pRvt |xrY=i
Trip time Q=m pLt =D pRvt QiU u=tR
Exp. fuel O=R; u} Rv@ R= xO=iDU= p=tDL=

Ntrips xv=RwQ QiU O=OaD
Pattern2 2 ẁv QiU xQ}HvR
Pattern3 3 ẁv QiU xQ}HvR

First trip time QiU u}rw= ẁQW u=tR
Pnocarwk

uOw@v CQwY QO Q=m pLt x@ uDiQ p=tDL=
|YNW |xr}Uw

PTnwacc �1=|r@� |v=oty x@ xQ=wU |UQDUO
First Nacco pw= QiU QO x=Qty O=OaD
Accompany �1=OwHw� =yQiU QO x=Qty OwHw

Park payment xDWPo xDiy QO xOW CN=OQB nv}mQ=B xv} Ry
Cardependency �1=ji=wt� |YNW |xr}Uwx@ xv=RwQ QiU |oDU@=w

Comfort |YNW |xr}Uw |DL=Q
Poor PT �1=ji=wt� ?U=vt=v |v=oty pkvwptL

Q=wv=N |a=tDH= � |O=YDk= |=y|oS} w
Female �1=uR� C}UvH

Age < 30 p=U 30 R= QDsm uU
Age 30 39 p=U 39 =D 30 u}@ uU
D car own �1=|r@� xO=iDU= OQwt |YNW |xr}Uw C}mr=t
Car acc.

xO=wv=N O=Qi= |x}rkv |xr}Uwx@ |UQDUO u=R}t
�xt=v|y=wo O=OaD x@ xr}Uw O=OaD C@Uv�

Nmotorcycle xO=wv=N lrtD CLD Crm}U QwDwt O=OaD
D home place �1= ẁkw� xar=]t xOwOLt QO pRvt ẁkw

Permission �1=uDW=O� xar=]t xOwOLt x@ OwQw RwHt
Job duration |reW |xk@=U

Emp full Ckws=tD peW
Nhempfull xO=wv=N QO Ckw s=tD peW =@ O=Qi= O=OaD
Edu: BS Tv=U}r Cq}YLD

Edu: BS+ Tv=U}r R= QDq=@ Cq}YLD
D child<= 18 xO=wv=N QO p=U 18 Q} R OvRQi OwHw
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