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Abstract Review History

Public transportation plays a critical role in promoting sustainable urban development by Received: May 24, 2025
offering mobility solutions that are efficient, equitable, and environmentally responsible. It Revised: Feb 11, 2026
encompasses a wide range of transit mpdes, which are generally_ classified into mass transit Accepted: Apr 18, 2026
systems—such as metro and rail services—and non-mass transit systems, including buses,

minibuses, and other forms of road-based public transport. As cities expand and mobility demands ~ Keywords
grow, the complexity of managing and integrating various transport modes also increases. One of  p pjic Transportation
the key challenges in the planning and operation of public transport systems lies in ensuring .
seamless integration between these modes, particularly through the design and optimization of Network Integration
feeder networks that connect local bus services to major mass transit infrastructure. Feeder Network
This study focuses on improving the operational efficiency and user attractiveness of Tehran’s public  Mass Transit Lines
transportation system by enhancing the feeder bus services connected to three specific stations—Abdol
Abad, Shahrak-e Shariati, and Zamzam—Ilocated on Metro Line 3. The primary objective is to increase
metro ridership and improve the overall effectiveness of public transport usage by optimizing the sub-
network of feeder lines servicing these metro stations. Improving connectivity and reducing transfer
times between feeder and metro systems is considered crucial for encouraging the use of public transit,
particularly in densely populated urban areas like Tehran.
To achieve this goal, a structured four-step methodology was adopted. Initially, the feeder routes
relevant to the three metro stations were identified through data collection and analysis of existing
traffic patterns. Subsequently, two improvement strategies were formulated and applied: (1)
uniform improvements applied across the entire feeder routes, such as reducing headways and
enhancing vehicle availability; and (2) targeted enhancements focused on selected high-demand
stops, including limited-stop service and priority routing. These strategies were translated into
multiple operational scenarios, which were then simulated using the EMME/2 transportation
planning software, a recognized tool for multimodal transport analysis.
Each scenario was evaluated based on four key performance metrics: the total number of trips
made using public transport, the number of boardings on Metro Line 3, the ratio of public transport
trips to the number of vehicles (fleet size), and the ratio of metro boardings to the number of
deployed feeder buses. The results reveal that reducing headways on feeder bus routes generally
leads to an increase in both public transport trips and metro boardings. However, in some cases, this
strategy created unintended competition between feeder buses and the metro, which did not
necessarily result in higher metro ridership.
Among the various scenarios analyzed, those that implemented limited-stop feeder services showed
the highest effectiveness in encouraging multimodal travel behavior and promoting better utilization of
both bus and metro systems. Conversely, scenarios that increased the number of feeder buses without
allocating dedicated lanes led to greater traffic congestion and reduced overall service quality.
From a policy and planning standpoint, this research underscores the importance of clearly defined
objectives and appropriately weighted performance indicators in selecting the most effective operational
scenarios. The insights provided can support transport planners and decision-makers in enhancing the
integration of feeder systems with metro services, ultimately contributing to the overall sustainability and
quality of urban public transportation networks.
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Fig. 1. The study area within the city of Tehran, encompassing Shahrak-e Shariati, Zamzam, and Abdolabad stations along Metro Line 3.
Existing active bus routes are also illustrated.
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Fig. 2. The proposed four-step process for analyzing and improving the performance of feeder lines

S S Glos Ahools o LTS 358 g0 ooy 0 s 35 0 Sl
wowd bt muly Do e Dope 50 L Sl i3 Y
)|J_5(,>.=:g:maﬁla;'-ca)}.p(ﬂlﬁby.;j;&dh}p%
Colg s s aml ashl al 3 oL U gaoazws opl 5,8
Dyde Jol ple gauaih

53 35 e T ediS g das b sl Sl L Aol b s o8
J)l‘\;_.ﬂsﬁjléj;)ybgfésﬁ&w)ﬁcwfw
Losyls 18 (ai3s 0 51 zeS Sloy ol (glyls a5) b sl
L bt oy 58 eles 53 o8 ol cpl amms il o ST
Sl s s aslsl s S a4 Wl e Jed Sles Alols 1 Olaa
ol ol s g 4

S 5y 5e Jas LT a8 b e bl oy oSy g ol o
pYLJHLLg aws pl 53 ST bosyls j1 3 bglas £33 & )3
530l LS U aul 2als 4iss 0 4 ol Sl dols e ol
35 el ($3lgid laay S

o il e s a5 sl a5 4 b S S50 o
a5y STl 5 bglast o 4 LT S 545 e
slaay S 55 i3 10 ) 50 4 Sy dsb w als
b el sds b

Aol 55 UL Bl ool anes 3 b Sl culg o
A8 5 ke glaids 10 51 0 sbassls pled o

b e OLL T3 Bl 13 Tl s el Sl plaS s

Vo

Sy o A o WL I B (ke 5 355 ST
s b s STl gl st b e ol OS> 03
ed S dns by Ol gieas bt il el bt e U (5lse
LJ«SJJJ«J«w)ﬂ‘gu)}.pbilﬁb).s..sﬁ&wu«qj
WL dzes SIS STzl glls bt s ol slaelKans)

bty sl b e ARl SIS s 5
L gilse oS > Card s 150 e Al anils 34y o sl
el 055 ilse nl SV sdie g ol 5 L s
Sy e AT (B, ediSadss bty {)lj;:—a.gr.m)'pb;'-‘:yi
ol Lo i s pe Jast (EL I s g5 (g5l S > ST
g g atlld (LB 8 eSS dns b Ol gea

33 ST gl gl 88 a5 s bl b s 8
Jeoe (e S2) o gl 55 fom oS0 iS 4,045 Dl ye 4 S
S5 ye Londy 5o byl ol Gloj bl g IS
bylast Slas kol jlade ol 5 355 e araloes 4503
Aol LT aS 358 o oo p 1) 3,8 o &y pon (Ghodions
el e el 81t b ol 4 0 5 a8 L
35S oo o3 Jal anes 3 s ge et

o il aids 0 5l xiy Sl abol w85 5550 o
L il o 81 b ol aids Ve 5l 2eS LT S 558
5 S Aol i (gl ey s S '°J'3§L5°J‘f$f)" dLwd 3

c}_wé\.:_wbjbla}c.k_:{t Q)j»ﬂ)b‘\s{}a:‘v‘f{’”‘ d“;':"éb Vo



ObKea 5 0L alb Lo e

...}|aaL&2.n|l.g,)‘;an.uifq.\§ a9l behs 5 ,Sos g 9 (=150

i b ) S 0l s iy e ol 2L 423l
D yh e o A Sl s el suadh

spbigr b o syl (ol o oS0 il gt
5 Gslwesly K0 WS laand JI5le 5 65y 1 Sl &S
iz 53 51 JE s e wleln o 3,8 3 s 55m OF ol
Laol ol a5 cul sts LS5 LW 5 ad e on (Lol
e Ol ol 138 ol g 5 i glakal
(ams,0) 352 50 S 3l 6 ,Se e bl filad (Lola)
Sle glaasin 5 i Ol Sl el | 555 olralr slaay je
oS 3 5 (SIS Ll e LALE Rl ilis > s Bl
o=l st e Lol s 5l ols e e slaa o 158
2> (HLas Ol plan (ngde (6 8 S e ol
oS Gladin G b 51Ol el 5 053 e s o
s Shas sl 6l e dde sl ol sl Ol K15
DU o s Sy sl 5 ,5LS T s o (R 3 97 90
Ao Ol 00538 L s A drn 5 e 08 S kS
S e 18 eslanal ) 5e 50

05,5 3w b slrals O b SOl arass Jie s
B fls 0 by y) easid e il Kb e e Lo
b ) a5 (e s sl e SOl e
¢33 05,5 53 ool sl (5 5 A=l sla p sl O
Gl s (g Aulle Lo gdoms OB 56 5 ol (gla s 52 5
S e sloml O (g3ledie 5 s 53 ol gls S5y S

Lo S5 anass oY (slacgslueslel alS plonil 51y
Voo cis g glaslae L ity —STIE ol hss b sladens
Oles Lawgie oy GS)) /0 Ll o normalized gap )l SO
3 G Ol Bl oo 5 55 50 a0 223 o b
el e Ol O ) us s 00 L ol s relative gap
Coge (Dol S 5o a2 539 g0 a0 a2
2t
il gLl (bae 5 Lag b (b -0

Adg A o (golgig sla> . ¥ V‘-i))i” 6)'L~a>l,:é

Y8 WA Lg)'L»obL:.;: emme/2 )L.M.:.MJ )\J.‘)‘rj: BL) Ju.iL: S ol ﬁ)t.w

\44

(il e s S e 0 S 53 el 3 el (S
s ot SO (sl SISl s S s L gl
ot S SNl Ul 1358 o ST 35 i 5 eSS
B 2 e S AR e Bl g el b skt laelSal
o gl Jast ol LT a8 505 o iy s 355 o 5L s
Wil bl ST s sl S8 sauSades b glanl s
sdiSandis Lo gLgnl 53 o gl olSam LT S 555 0 o
plAS g 55 e sl ol &S S50 5, bl sl &ls
LT asS ad sl gt gy okl axdls 13 Lot glgsl b 1wl
ey Shoa b ol by sdiSdss bt S wp gl byl
T S A
i 5 O Gl S gy s el 2 3Y Bl 3 s S i
3 g

S5 el s gLl Ll s g e o) ST J-
plasl st 035 (L5, 650 5550 3 oo (il
Sby s sl OF CuiS e i )l 51355
S8 s Ol & S0 s Olas 5ol a8 S 5
byl Jpb ol sl il od) b STl g o iy 00
3355 b s opl 5> S5 6l lgning S s
Ol 35 sn Sloa S (Sl s B (2 Fel S e
sl ple slely

by bl (gslgnin T3 el o Sl pas e
5 Laol&Knl ¢ a3 3 oo ST 0l 03ly 5 ol s 01 3lis 3l0aS
cofjlﬁ.ssj_fu_»ua.&uiwam«ﬁ.l& St g gy gyt
53 abgy e Gl @ weals 5 a0l Bl sasd Sledib
Db SIS i 5 0l o3l aass sS4 dss bl

a3 0l g Ol Bls 3105 LT 48 505 o ey g e
) Al e gy ST bl 8V ) S oS
PP TR CC HU [ (Ve PR I T WP W W3 POV K WS
pd e M Gl A e a5 Ll o U Il slaelSan]

33 o ey oSOT il LB Ve 51 eSOl sl slaas S
L ols 51,3 (e o) el la (Son33 53 olSa) nl LT oS
oK) Ol g oKl sl axils 3525 Sos5 o0l Slow

35y SSeF o STl s a8 S B s ey b



\f¢6 JLMJ ;\" 5)'-0&:! nY; G)’é

R Ol et (qwiigs (sole alone

JB5 e b i sliad a5 5 ol o33 550 4i35 O abols o
Sl bl Ole Jols jaw slaws ol dlg PAA s
.X_>-|)V\ }J_’Lav.la}lg.eu\_ﬁ: rbu‘*w}ﬂlﬁl J>9 YPAQ
)JeJ_Q.ZSH.:\:U .lﬁjja;-ulfjb (93 o)l.wlnﬁ)bw‘wli&ts
9 odd anls 3 g ands Ve wb;w@&b”af&‘}élhtw
Sy a3l A VOVA s bl Ol Jsl5 i sl
b)Lo-&ﬁ)L«_w&;—w‘@&&&GJ}‘}A)JhVJ&LOJﬁ?b‘
g A TV 3L g same o sliSaudis b gl 0850 e
o o Slsd aoel 55 g oddonls 35 4235 V0 Aol
bl gl Jols jaw slaas ¢ il 580 A1 FY Y JKAA Jes o
A-15 00 5 et Lol plonil i 5 Gl 31 Ay PYY SKen
H)MVVYOJMD‘)L&GJL@)&)Mw‘wh&"ﬁ‘
sdoSasdas bl sl a8 Qs azds WV ol o 054 s
aids Yo alol 4 0850 sl (gous) s ui‘i\_}é\tii;"?“)-’
YOV JLKA.A JEs e L o sldad a5 5 ol 3y 35
A5 208 Sl bsdas Ol Jols i slies (il 3l a1
G 4.’:.9[.; J:“«‘J'g‘ A9 AP }J’;ﬂr.}a?l.oc.k& rbu‘;iw}u;i\ﬁ\

5 Sl (1) US55 gl SIS, b ol S

el 3ls 0L 1y Laay 38 cnl plil 5 A 5 (sl o
S S bl s NS lee L ol s anlis

el 03 g i3 ij'

Sl iy Lo bodsad 5 sla i 3laa 1) osled Slae @
(&)

(G2) 5 ¥ Lot ol s los 3liad oY o led jlne @

o Gen JE5 Jax b (gla i dlad s F ojled Jlne @
(e s /) D8 5L sl

OB 5L sl 4y 5,2 ¥ ot sles sldws el ¥ ojled Jlae @

(s /)

R RS R

AS L el b P galgdn oS (g5leosly 4zt )
e oS dss bl Ol ge 4 FIV 5 00 FAY YVE YOF
ol sdaline LB () IS 55 S s

Dyl ey ol o sy ol olisd a5 Jler
5y kB YN0 0 O 4 s pe mds 4SS 3 e iS4
S ol ol ol sl (giluesly sleacs Sl 5 s

i gade \Y¥ u;'..;_b_a\ L_: t'j_vu 3 o.).,_;;§4ij.§5 .bjk} u@jb

Base Scenario — Cutrent
Situation

Overall improvem ent of the line

Scenario 2: A 10- minute
headway

Scenario 1: A 3- minute
headway

Scenario 3: A 15- minute
headway

Scenario 4: A 20- minute
headway

Scenario 3: A 5- minute

service headway

Limited-stop feeder service

Scenario 6: A 10- minute

service headway

Scenario 7: A 13- minute

service headway

W ool W5 T3 ¥ S

Fig. 3. Process of scenario generation

\4%



ObKea 5 0L alb Lo e

er 3l 03lil b 9 e wolaanns 0S4y 085 w93l bohs 3 ,Shos S9up 9 >1,b

i

#JJ}AJFAKLQ‘MQJ@ASQ.‘UG Q.};ﬁé.gn.)\..; v_:L.«L..«: .b}b ¥ Jﬁ
Fig. 4. The routes identified as feeder services for the three targeted metro stations

s VY 5leaids 0 Aol a5 5 6, YO,) Lo
Lol ay i€ o o 0 4u S 6l ok ol g 55l Jlad
s IS 3 eddolse jiles ¢ ama sl alde ol 2l
8 VEVY (YOF,) sdiSaydss g, 5 YOY J.ak.j:) YoY
Ll o3ls 0L Y 4y € 50 g 58 avslie .ol al I3l
gaozme TOY La S 55 dld eyl sl S (s34 Y8 2alS
V98 alS L) ag S o bl S 55 el iles
Vroan s ol Aol s s Gl el ol 5055 64
A e £ 2058 6l 0l aliiasl o g 931 Jlad alews s A (a3
sl 3ls a1 STl R & a8
57 ;S anlie ol aily (1530 B IV0Y YOF L IS s
sl B S adie V) EalS b e asls 0L Y 4y S
bt ol IS 53 et pe jils g pame YOF Lt IS 55 Jleb
3 Sl Sl ol poa, A TV ALY a8 o
s 3| Jed ahs Vo i3 V0 A s ol ol
o) DRl Ll a8 4 Sl Ve S ol 0l eslind
VO YO L 1S 53 st g ils §pame o5l Shes
Gl 03l QLS Y a8 5V 4 S anslie .ol aily il 53l &
NOY L= S 5 Jlad e gl slass S (gade ) Jals' L
LV ansS an cod o ol S 53 el Sles £ gazes
e 0 5 ya s, (58 PAL il 5Bl
Il als VY 51 caids O ahools on & 350 (6l TV Lt

VA

Lol plol i sl 5 Uledd 5ya05) 5 Shes o5 b
535 S0 Sl 53 ol 4l I8 ages Jis e
e Gl s Al Ll e aw bt dles (Il e sDle
S5 mam Gl ediS i by s 5 g &S ol OF 5 S
ot b (g 4 S 4o Jl el plonil 5 b oS L i
4 3 g e odmlin e g 4w Slag b (3 amd es ]
S bl sl il e (1 el 53 e e Ol
w0t ;S5 glajlas a5 gl Sler pl o 51 S0 sl
Sl B Gt ST S L s 1y ISl Gida AL
035 5,50 55 LG a8 adl esy S i Jex g
s oSl b s S iy Jom ag SR ia ST
Dl e ol L aw b b Al g e bt (gla
25,5 bl
JLis au Laay S 5l as gams opl o ce.\.\.“«:.afJ.,\JJ_e&‘b
S an yednSa i R84S ey Jol b 5l (glasks
Wl o3, S Ll 15,5 52 ladlSl gl = Lol
IS oo, Khee ar 5 L bl (555 et s jad o s e
oslite JUss o] 3lies 5 Lo Jgb (gl Wilesls olis 54
et S Shols FAV 5 FAY YV YOF lales .ol o3
FIV,) 5 TAE,) OIVE) YOF,) (sl l 4 5o SlaciS 5
B0 5 F00.) Sl Ly e 33 S13 F00 Lot 5 03

]



\f¢b dLﬂ ;\" O)LQJJ nY; 0)’3

o3 Ulyes (pwdige ool alone

S ol Sl L sl a8 4 o Vs 6l 0k
SAIP VA TAY Lo S 53 0l pe jiles ¢ gema <oz 5]
ool Ll osls QLY gl 5V gl anslie Lol 4l
}LMJCM‘Y'A\‘L;LJSJ:JLQUAJUS\ slas JS (s34 )
i V)l LY sl 4 G ot ol S 55 el s
Sl 0 a5

YY 5 ais 0w alols o 35 5l F2OY 5 40,0 (glalest
ol as G 0 sl sl sl eslanad g 31 Jlad alows
=5 3 el g ilase fgazme g Bl 2l cpl A1 Wb
(F10,Y 5F10,) 0diSadid sy 5 F10 Lt Joli) F20 Lot
DL Y sl 50 gyl dglio ol 4l 5yl580 i TVFA
Lot S 53 Jled syl slans S e & 2alS L ol o3l
LY sl e B ol S 53 el Bl g pame < ¥10
| PUEVL SV PRI IR p S RAPS I SRT-S IR A R SRS
(ol ok 03lial o gy ) JUad s V¥ chids Vo g Ua s o
g o=l GBI L el S S Bl
ol el Jal5l A0 Fe0 Lt S s eyl pn il
S etV Sl Lol esls L Y 4§ 57 55l anslis
55 0dt g s fyama F10 lat S 5 Jlab e s 5 sl
i sy 6,8 YY) ALY st 4 s ke ol IS
g A s V0 as La g o ol ol o 55 () o
Ll a8 s Sl Vgl (el ol oslizal o g5l Jlad
Lo S 53 el Sl g aeme ol slua A1
Yot 5V b slie ol 4l 508 Y0 FeO
S 55 s sl sl IS (goae ¥ L5 b ol sl 0L
sl & S Lol IS 53 0l Bles # same 20 L
el 0 5555 6,5 YAD LEII LY

I s A 51 eaids 0 alsl oo @ 3500 g FIV,) Lo
Dl Ll €35 4 i O gyl 0l 0 030zl 1 )
IV bs S 55 eddl gy jlas § e (sl sldas
Dialil 1 YAD (FIV,) edliSadi egg i 5 FIV Lot Juli)
LS U el 0303 0L ) gyl 50 gy s doglin sl il
s g ame IV It JS 55 Jlab gl 5l JS (s30s T
S8 007 alS L) gl 4 cpnd bat cpl IS 53 o)l e

44_5.:53\' M‘rg)fﬂd‘iubﬂﬁﬁd‘fw‘ewj‘)@j‘)

va

Dol b sl 4y 58 4 s 0 458 il oS eslizad o s 5l
YW L S 5 eddl s Bl ¢ smamms (s il SlAaS
Dl 8 AV TV, Y ed S a dis s s YWF Lt Lol)
V) mals bl oals QLA Y S 50 43S anslas .ol il
Jé‘._wetj_qu‘\’\/\‘h}JSJJJ&éwﬁjSl:\MJSLQ,\g
B AFr alS L) a8 a4 cand bt ol IS 55 eyl s
BBV & s el Aol 3 s Sl el 0S5 yas,
oS @ 7 S sl ol bt g 5l Jlad alews 4
5 53 0l less fsazme g il B pl 1L L
Yoo S 57 ao S anlie .l al Jil58l 8 YVE YV Lt
B 05 Il el sldas IS sl s s Sl e3ls OLES
5 4 o Lot ol S 55 el il £ gaze VY L
Ol ol o s o (ol anl sl e, 6,8 48 IRl LY
(ol ol oalawl g 3l Jlad ader s O 4233 V0 4 g o
Eore Al Rl Ll au S 4 Ced Va8
el Bl 8l E VPYA YVE L S s el il
JS e ) Il bl sl DL Y a8 5V a8 aslis
53 0l Hls ¢ gamn IVE Lt IS 55 Jlab e 5l slutes
s sty 68 NP IR LY S 6 el bt ol S
]
Jlsd a s O 5l cadds 0 alols o 4 35 (6l 5 YAYY) Lo
il b sl 4y 58 4 0 a3 ¢ el 03 S eslizal 5]
YAY Lot |5 5o eddlsm Bls ¢ a5l 5l
il i Y (FAY,) adliS s s 5 AR Lot Ll2)
Wil bl ool 0L Y 43S 50 4y 5 gl ol aily
}LMCMLW\\‘DJSJJ Jles o] :\MJS&;J&
S8 A 2alsS L) gl 4 cs bt ol S 53 0l )l
i3 Ve g (pl bl 3 el 0 s5a,
LS a Cd gyl sl 0l wslinal g 551 b alps ¥
5 03 0l g less § g (g il B b 1L L
Y st 58 sl anslie ol 4Bl (55 L8 QA FAT Les
S 53 Jld gl slaw S sde ¥ 2als b el osls 0L
e T ol LS 5 el s § pams FAY Lt
S Sl Sl 0l A, 6,8 VY AS LY g5l
e3le il g il Jlad abe s ¥ a3 VO g g p ol dlols



ObKea 5 0L alb Lo e

...}|aaL&2.n|l.g,)‘;an.uifq.\§ a9l behs 5 ,Sos g 9 (=150

L T e T A B s - S FP PR}
S s e Loddd 5 e b ol s YA
Bl Rl53l 5 1400 5 e dw ot ol g slas 5 i VY0
$ a5l Ll 3ls OLES ¥ gl 5 458 cpl Al oo
SLSen J s dme L e b gl Sl JS (s30s
e ¥ st el 5 aw PVF Y gl 4
RCW PR IPSPUPPRC AT Y02
Ol el 5lwesly slass b (V) Jsd @Lﬁ ool
e Lo gas oS das bl 05U sliws 5155l 4 das e
bglﬁua\mj@@yh}vdup;l,\g ol
e V380 el (ols jsbay ol sl 5 e Y
ol 48 s e OLES 5t OB s 5 i sl s 1y A,
B i e R P B e o e
5 oo S et aglie Jbs nl bl 335 slaolKans|
A8 das o OLES (Ll o,Lal DS 5L (5550 0 Comd 2 S p5le
iy b glagslew 53 OLS L0 LIS (Lols ilibl s b
fotse orl il a8l alS (V58 5ok ale) 0850 s
oy 0500 OLSHL G sl aS il O 51 S
o e Ll e 05y Sl e bl b e Sl
oS 0850 L gla sl ¢ blis o3 58 Slhes 5ol sl
Ol wbie Jslas a (F 5 o ale) Ledds SO Ll
ElE ol pls aslaml e OLS5L Ll s Lels il 3l
i3 e slasals gl oS el OF KL Jsir
Sl sl (a5l 4 o O30 i gp Larass 5 3 5doms

LS e sl sl 0 eslinad g 51 b aons £
5 02 0 ddls Plas £ gamms (ol B cnl SR
sobew 58 sl aglie ol il (0580 6 Y00 VY Lt
Lo S 55 Jlad OB slaws 5 s 05 b sl onls LA Y
Vol an Cans b ] IS 5 el e Bls ¢ gazms TV
o=l Aol s g gl ol sds gHa, 6,8 VY ST L
(mal 0l oslial gy 55l Jlad aloous ¥ 435 10 4 s o
gy S A nl DRI L Gl a8 4 el Vgl
ol 5l il YWV ORIV Lt S s eiylpe il
oo ¥l dl Ll enls QLAY gl 5V gl aslis
sl Sls fgame FIV Jat IS 55 b gyl 5l JS
3oy S VY GLBILY gl @ cad bt ol S 5o
oo OA Sl 3L ol a8 4 el 0 gl ol ol
3 A WAY LS 85 o b eddidd 5 i b (o5
aglie ool il 2558 YYV) 5 te e last oyl e
S 3aie VB 2l L ol osls 0LV gyl 5 4y 5 ol
IR KOV Y O Py WV FRVU ¥ SRS [P IO P <L IR
S YYAY 5 xe Tl el les 5 e VYO O ke
el o gy gy el 5B
o s ¥ R Lol 4 S 4 e sl
5 APV L i e Lad sl 5 dw (Jlad
dslte sl Bl ilsl 8 YITY 5 e aw ot o)l s ilie
S 3o VF ialS L ol asls 0L Y st 5 g5t ol
o S L Jis e b W5 i (b e 5l sl

J_.OJY\\C\ }HV.EJOMJ‘WJBLM)JM\\V\C‘Y ng

bl edS Glajlae bl Ciliss sla g sl s Sas aglie 5 slaad Sl5le 5 55 ol (il ealy slo gl gla s 5 a0l ) Jyo>

Table 1. Summary of Simulation Outputs and Performance Comparison of Implemented Scenarios Based on Key Evaluation Metrics

Scenario  Fleet Size - Trans.lt - - Transfe.r - Metro L-|ne-3 Criterion 3  Criterion 4
Trip Criterionl  Trip  Variations Trip  Criterion 2
Base 37 333286 - 359208 - 45528 - - -
1 171 333974 688 362897 3689 45561 -21 51 -0.2
2 91 333799 513 360746 1538 45574 -8 9.5 -0.1
3 60 333710 424 359855 647 45481 50 18.4 2.2
4 47 333543 257 359864 656 45668 86 25.7 8.6
5 95 335049 1763 365917 6709 47853 2271 304 39.2
6 77 334973 1687 365165 5957 47715 2133 422 53.3
7 66 334326 1040 363959 4751 47537 1955 359 67.4
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