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EEE{CITEREN T N)JEEIEE The rapid growth of urbanization and the increasing volume of
intra-city travel in recent decades have made the development of public transportation

networks—particularly metro systems—essential in Iranian cities. Selecting the optimal
locations for metro stations is one of the most critical stages in the design of such systems, as
inappropriate site selection can lead to high construction costs, reduced accessibility for
citizens, and decreased network efficiency. This study aims to perform spatial analysis and
demand assessment for establishing metro stations in the city of Qazvin using a linear multi-
objective optimization approach based on travel attraction and production analysis.approach
for Qazvin.

In the first stage, basic spatial datasets—including layers of road networks,
population density, land use, and major trip-generating and trip-attracting centers (such as
educational, administrative, and commercial facilities) —were collected. These data were
processed in a Geographic Information System (GIS) environment to produce thematic maps
representing key spatial criteria. The Analytic Hierarchy Process (AHP) was used to determine
the weights of each criterion based on expert judgments and urban planning principles. The
main criteria included population density, proximity to main roads, closeness to trip-attracting
land uses, and overall urban accessibility. Subsequently, a weighted linear combination
method was applied to generate a final spatial suitability map for potential metro station
locations.

In the next phase, candidate points derived from the suitability map were entered into a
multi-objective linear programming model. The two main objective functions were:

(1) maximizing total trip attraction and production across the selected stations, and

(2) minimizing overall construction costs and inter-station distances.

To comply with standard metro network design principles, spatial constraints were imposed —
namely, a minimum distance of 800 meters and a maximum distance of 1200 meters between
adjacent stations. The optimization model was implemented in Python using linear multi-
objective programming techniques.

The proposed model successfullyidentified an optimal combination of stations that

ensures adequate spatial coverage while maximizing trip attraction and production. The
spatial distribution of the selected stations corresponded closely with the areas of high
population density and key urban activity centers, leading to improved accessibility and
enhanced service efficiency within the network. Among the proposed sites, 17 stations were
selected as final candidates, two of which were mandatory locations situated at the airport
and railwayterminal..
The findings demonstrate that integrating GIS-based spatial analysis with multi-
objective linear optimization provides a scientifically robust and practical approach for metro
station site selection in developing cities. This approach enables urban planners to
simultaneously evaluate multiple quantitative and qualitative criteria, achieving a balanced
solution between cost, efficiency, and spatial coverage. Furthermore, the proposed model
can be adapted for planning other urban public transport systems such as Bus Rapid Transit
(BRT) networks.




F. Hosseinali, Sh. Farajvandet (YA+) Wig o8 bl (A Olb 45

NUMBER OF REFERENCES NUMBER OF FIGURES NUMBER OF TABLES
30 9 3
5.«.«&"’ 3 Jlo

Dz gyl SilKe Julow g o ddusaie b Jow 3l esliswl b g ko el | dings b oo
02958 e 3O yhw

Wig> 48 L Al Ol 45

Olel el oSyl o0 ooy Slils oyl poe (skigo odSCLily 5l dids (swikigo 09,5

AD dr g D gpd el (gldand )3 (65450090 (Gl yhe pze SRl g St e e 0, HE

sre sloolin] aig oo LBl ol 03,5 Gz g Glnl Lo 3 1) gy ph Shgt oages Jgdor VT ST 2ol
VE-0 55 oY s elo sl
VD e 0 idhol G s

VE-0 UV sy )t

laol claanzn il corge Wlsi oo cemlial bl L5 el e ol o> lb Jlye G imtes e
oyl Slos! el 5 S Judow (Giogh ol Buas ogd a5 Cdl g g el o yiws SialS

sl S damsiz ludige g e Sl (b5 0%, b B b 50 9%
5 odss 3 e e ool 6l ez o515 e ples aSes S slaay ol sl slaosls s ol )o

. 1, & . T [N . rgods 4551

5 bools ol ol (55900,5 09250 sogee JBgJar lopuns 5 ()5 5 ()0l ¢ sdjgel 35T ula) o i S OO )9
JlJ'

SbolKe

oSl b s 208wy baolins] (Sb oIS )3 5 slajlins slaaY y (Sl S ST bl Lanee
Fodsh g ol

B 3l
(938 D

Sloslene 0D sl 600 S aely Jsol 9 QB 53 S5 Gl 2 Jlre 5o 05y (el ealedes il a8 s, )
25 5 St (s bl 5k e Slas S 4 (S5 el plas 5l Aol onor oST5 Jols ol

5 4 GIS Lo o laolSig] S Susgllan Sl a8B (55 ot S5 sy ST b ol
cJoe ol jo el o)ly s ddosais (gilwaigs Jde 4 Consllas ald jlealizl gl WS bl casy al> e o -
f.hosseinali@sru.ac.i<

alold g Slas! IS ane gile Blas 5 covie Glaoinn] ;o jaw ady g i i ile iSTas Bas 2l g0 ®
+Y1-Yyav.-v)

030,5 cymens 0on)
Loollimal G yoo VYoo alols iSla 5 e Av e alold Jolao Jolis Gl 0925 500 4 Jool ol jslare @
W o s b g aely glaggy Sl eolitul by el dase jo g0k, e ol Bl Joe
69,503, b dasais gileaigs sl LGIS SIG Julow oS 5 oS aeo oo olis ipgh sloaidl AEFEEE
Ol s e 4 sy nl el drg Sl 0 slajed o gite leolianl GLolSe oy L5y el
W3 G Oilse Soly a5 w8)S L 0 1) S 5 (o8 e cuizr pleie Sl il 0 b wes s
Lkl 55 laed nlo 3 Ol Gl cie peond Collll 4 a2 bl cs olad ris 5 LS
235 oy 55 (BRT) g)u5 (slamasil 5 5500 slaased

o535,8 po o3l jsbar ol 2)50 50 4 Wk 03T 2l slaan S e Sl W sslert oSl Gl
Byl 5 opalel, ol 5

Lo ot 5 amo sl 1y Wolin] 5| atngy oS 5 ol 5ol onbdl ) Jao 45 ol i b UEPEI
Lol (S @598 conl 2 ogde S (o Slml ol a0 1) Jhe Cdz Gl (n i clis (S Sy
@ DS (o d AL Sgun @ e g 3 (VL Flsen 60 Jled SThe g Comex (o515 L ciie
WS 7lr cbanair gileaig 5 e Jelod (S5 oS ol ol Gedow ol b el ond () S Je
el slozsb 9 Sl Sloe Wlgis g Sjluioe pal 2 alie laped j0 g5 Slaokivml Sbole ol n
S5 )8 s JBs e




J. RS. GEOINF. RES. 4(2): 279-292, Summer & Autumn 2026

1Fed juoly g o lawwli' sl ojlais o lo (S0 ledb/ g 490 j imiw slojingly cole 4 pid

o i e 9 8,5 Sl 0 1) sousie Julge Wb laolK)
2235y o b e Wl e 51y 28l lgadls plgie 4,
s s 53l iy Jor s S S )3 oS (55 leme el
e GRS Cl s e il i Gl 4 (s
sgbles ool Cpoal o Ly Ji Jox i 12 50 2leil>
aile sl bl s () g fox i 0 S oS
b 655 e 5 5L oged Jor Y (ol 205 (6551 B e
Cwio )3 oy (Al e (slodd Juily e aore
oie 4y glodyi S ysbo ay g yte [V] atlyse ylo )55 0 iy Jo
sl 0 Sy le et S slp (e S eges S e ansS
o3l g gt (S oS T b dglge 5o 05 g0 28,5 S0 50 lea
5 Foizl Blos il 5 alogol Sl dop (Sogll ez
baswss slnl) Gl 55, 4 59, o yet o 5ebsd (e Cs
sl osls plonlog2 (5 0t (o) Jaig o (slapionns 5 ynS
2 N8 3l Jalse 50 Jaig Jox 039> G Sl g i

A ceslosgy oten 9090 Atrand (5 g 952
S5 0 GBI plocidlad o Sleladl acgame ) (ogas Jhig o
a8 (SlaigS & asmsla Sy o 1, YL 5 b Ludl ol al> Sl as
loszbolaidl il 4y az o5 (g0 dnol> ol ples a7 55l oo

)éﬁ ‘)155 ‘;JJ) G’Lj‘)”' u&"j WW} QPSS S )
9 Lo 5l (e 50 9 2l ogS (559,—0 sle o plodl &
Jis o ot [0S o 655 ol (555 -0 08 sl i
9 );.QS(_;L&J_Q}J u_i.._w &"o‘) 9 ‘).sb.ia‘) disle YLJ W_L.S LJ (P9
ol SheS b g Sy o (Slopiss & a5 oS
el U giblie ;o aub laolSis] a5 ol e oy ol )ls
Al pges sl Soe Sloas i b 0,8 L5 o3 YL
i 31 5 8lice ISl o> b 0guds oo casly yol (pl pioren aino

[y o] ans oolinwl ogoc Jaig fos
s 45 Sl gz gz (Sl g0 oK) b5 Liaels
ansl asls s ) goliaidl g izl (gadS sloas> ol
Laos 51 dol s a s oS s e lmid sols sla ey
G903k B S b (Fhb 5 65 E955 oS enlans Lo
il a8 wims e oyl Slalllas cpl V] 5l (gloassS prns
ogeeosliy (6 B (b LS ) cgsiie s S S 5 5 o5
ool 5 (sogee Loy ot 5 20U 1) (555590 (Sl i o
2 el 515115 5 6515 sl loms a5l 5 oo G159

D] s oKl Sl oS Julss
laasdly g Lacsalar s 5 s yaelin g Jg o Slsl )
s i 5 el oladlae e olgie 4 wlosgy L_25al,
oy o 10 (o515 LBlas slaali_wl g2 a5 wlools

w

doddo

G lS GirS g p3l sleans o A m w0
05,8 il 8l g sl > j0 (gloyg &S (5 0gds 6y
‘;LL.S‘)JLJO‘)AE s.).}s) ‘.};‘ TN PR Lg]e‘,..uus)é Lng)L.: 6L4Lm
OPand 5 plae (sloaS ual U g 0t lacollad (5550L
s&»ﬁ‘).l f“Sl)" ).a.laa 6‘0».\.1& J.‘:Lw.a (OGS J.D.ljd.a& L)“—"“B‘
a1y golaidh ol sloan o g lsn  Sogll caw oyloj ial3l
FESORE TS0 B UURP S PUUN PON IR - DU R IO PR
Jaig o> slaailelns anwgs i opl 50 [V] 55m8 o gnma
4 Sy 5 sl Fge 6,8, plared (550) (i) (oo

Il cslond (e 6,00 )Ml Wl 5 (caid (55,09
o e s s i 4 lnailel s ol eyl L
Sl jo 4y i Wil so ool bl a5 1>l laolKs]

[¥] 0s,5 asis LIS alS 5 cimen (idigy il o135
Sy Jom o argy A S WSt il s Sl e
g e 9 (2 5e8 ot 5l (o om0l 50 aBlioe (ages
Al oo 9y oo b 60 () 1y sl yllB sogas Jig Jom
FER P - EEWORLVES, TP SO P SRTR VIR YL I LR VR
L 5 95)la 3 558 wlie 8, (s ) algf cn el
Aoy o0 a4 58 0 4y (g9 ke i (3Bl (ooges slaasa
IS ) 2t A YYIF (6530 e 53 5520 b e olsie &
o as Ll 51LEL o )ls ST co g B rae o g b g,055
b ye—a @ bzl alye; sl 5l g )l o Byl
S o> (slaps Bl 5 cilisee slag e,
SoanS” s Jole Jhig o (5o, 3501, 51 dlold lyee ity oo
(o 88 2l 0008 9 (6,5 o G9Senn slaaly Sl (liee po
i 4253 5 Joe 1 5 g (S S slaaxly Sl »
Sl )l o (Kralan el I35 3T Calie 3y (5 e
o el 5 6t S e slacusliw 5y O3l ooes
o5 s jgal c dmazs Sleas (yle s g Cblage wiless 35l
Spd JagJox sladinse 1alS s JB S0 0 s g
5 phsl g o [0] sl aisls b o (DS, Sl oS T5 aalSy
5 et 4 3k a3l 51 B8 Ji o b L) 5o (6 e e
9 ol sloim ) 4 sl 0Bl il (watgeg 8 lallla
Stialy 5o b o (eoiigen 9 (B Lo ) 2 5 0, soLadl
38 Dygue drala S5 jo golaidl g slaix| glaass g ool
ol o 55 5 sl 5 0 538 ol S s ]
o o dnmgs g SBI LAl J 7S slacwlow 5l ool
W el 00,5 iz (6540 drrgs Blaal by conliio sogas g Lom
oS 0l o oSl ol w5l o Coan! (i gl a5 andl

, )’l oolax

O e (el slp LalogB o0 i S5 i 4 e



F. Hosseinali, Sh. Farajvandet

Wige p8 ol o Ariows olo 5

faius

S o oS 5 53 asllls (ol ol 5158 o Sl gy Slare S|
Jore o iii 0 s o S slaosls 4y IS5 Lo Shas ol a5 ool
o 1 e aopllss 230550 cmlio lSe LS5 &,08
sl A > 9 68w 903l g (ol IS (g5 Slanlio
2 oS Sl (63,509, Ladudainr &5 —ody bLE i slacgerne
a5 gy |y 60 Slas— colazil Blaal g 5 JlSem 25 slagl3)
4 S S g lly (v 2 g Sl o Sl o S5g, ()
O Slalldas ;o 45 (6 ol S o pol )8 55 1) Lagyjg s
Lol 418,57 )118 a5 0590 Sgume g0y

SO @l 29z )l ez A gl S i (Ll o
LB 50 (9065 )08 (5 5 rro—a il Wi o0 550 SLaolSi )]
S slao 9ol LLiwsly o0 457 (515 a0d 18 (6 0 (5,40l
9 ool Judod cngisla by, b llas 9 4 9 0515 0595 50
Sy BISE WS o (O adlla ol il oad b o slsdings
el ) gyt ool ol SL LS 055> 50 0 )5 5 ay,kas o
Soled a8l dilie ol jods (gl comoxs B (55Xl g a0

Gudld (9

Shtint 50 L85 A5l o deloin53,5)15 5551 pol> s
s el oyl 5 oolinul L gyt slaolfin] bl
Oy y ] 00l plol S lrosls 4l o lrediz (6,5 puonad
(e Dbl i bame jo SIS Julow 5l 0S5 Gadew
Ablie b3 ddanaiz gileaige 5 (oilpedde Jilos anl )b
Sl dse dex 51N ANF] SSe sla Jdos g4 ,0GIS 5l soliul
Srosls puze 5 Judod S 5 50 e Ol (Ulg5 Jdo 4 (5 e
[v-] cul Jloys5 5 sloipg ols 5w LSy Jamme ,o S
el 00,8 pgeal ay jloges SO LB o 1) Gk wig, VS
ol Jgl plS" o sl 48,5 plol o5 ety 50 o plonl iyl 8
S5 6l Lors ol ) 53 0,5 o plxillaosls (5, 5Tanz o LoyLine
b i) 5L abas g dirdin 5950 (bl 2 yhs 32 9 05
5 3ss sloaalie ailsy aS Sl sloosls 31 xal> (slacgome ags
.&p@&ﬁ;@moom@&jgo)wqbpg&?
Jeloss sy 51 lne 51 S 3 (g ool et Sl oo £ )0
29 4 (6 S eeual sagtie (S Sledd (B yme (60de VAA-
W05 (oo (o) 2 ey STy Ao 90 Lo ) alS oo o5 JB
Jutol s 90 galr Jlo o 0 g ool conle Lo @ () 0
Srorebip ez 5loSlsT slaae; )0 calides Lulid )55 () o
I el s 5 51,8 55l 0 5 5

S s s coeal ) sloadabe solaisl g gl aolS)
F ey 5 0515 s Glee Shaily) o aly slo reghy (A
o T el b aSies ololb oS conlons 555 L, bsks
slados 5 JigJa> p (e dauss pogie ol 32 958l i
GBS 3,Slae 3ol &g 5 S0, Jos atile Llos
6l eolFaus ol aisS o 0T oo cuinS 5 Jiig Jo
A @L’ul&o GLQJM 5o b.;l.io 9 LS“‘S‘—“ Lng)L,.xo d,.al;

el
s (o5 5 Slots) 665 )5 4 ) 5 —olae sla gl 5o
Sttty o Jae 5 0 lmediz (5 xS re—al (LSS L Sl
—00ls 3.als a5 weo oo i o Sldlas el adl b S

ks (25 (59 aile (b IS (230555 b jlone sloais 97
el cdaniiz (g5lmdinge slagty sl ooliisl G 5 (5150
Siig Sl sl e a8 5,5l e pal B 1) aladol, 4 oo
At it ladbe o slaaisze Jlaie 5l pa g (nex
ol 48 wb3,8 0l 525 065 UsS slo o o w3 (2 Sl o 2
5 oy Gl a5 g alST ) a5 aiiles oo oo S,

Dol sas ulill) cols,
G 13,10 0929 placgdgams L3 Dladlas o Jl> I L
Lo 9o b Se S Sl eogs s a Glnl glaiegh
b oads glojasdlioo lLnesiz (slacsz)lz 5l 2eS 5 wiled S oniny
380 oools DaaS pizmen Cuwl ool colaiwl dduanis sle o
Jede do s (&2 590515 9 6 )15 SleMbl (0945 59005 (S0
Syt e hate ol jlicewlon s aidy iy sla s, 4z LSy Jlos!
e 230559 LIy Gl slaosls a5 Lloi— (g0 )15 dxllas S
slalosal; il sl S 340 domainr i lwainge Joo 5
S (o8 i 2 (dowe G Sl 0SS 5 (5 0 (6 55 oS
osal gy o5, Gl ) 5l (Fod 2l gy Sl
ot S sl (hedls (g, ] o ol ol B
ol (o Bdasiz gilmaig jlesliiul b g e slaolSoas
6 os (an 3 g5kw JBlaz) solaidl Glaal e jen a5 slaisSa
laiesgazme Sole)) (e 5 Ghiw oy g Cd (g5l 5 Tax)
4 J sl st Jold 1) (aegine sloo s 5 Ly JuS aiile s 0lSe
s i g 0dsT 50llS sl Lo Jlasl 5 oLl wban oyl
22155 AHP 55l 1Ly Lo Lame () 5l i sl (s
el 5 GIS Lo )0 oled Camgtlae aidi g jlene sloa ik
g ol slacasgame Jlocl LilaolSi sl 3l glaigs cuS 5
daxgi bog b oo Jlos ddasais s Joe SO CIB o oS
G lone 45 555 o 7 slae smsls] Jlgs Cl cslllas Bl g ali
o 5 WplaS 5 ol dge e 3l o 30 Lol
N8 155 g0 loolSiias] bl o] 3,0 o5l ax b Ls ) Loss 5|



J. RS. GEOINF. RES. 4(2): 279-292, Summer & Autumn 2026

(YAY)  IFed juoly 5 laawli' oF ojlous o il o 1o coledb/ g 490 jI izin slojitgfy ode dpii

s oSl |

Commercial Places

Sloyd oSl 1]

Medical Facilities

olylsl
Offices -
o, L1 SiuipSion | |
Parks Trip Attraction

sjgel oSl
Educational Facilities

s oSl

Tourist Attractions

b oSkl v

| il ol
T | Passenger Terminals
S dalgs '
Trip Generation ' ;
| l Cusez> 051y

Population Density

Religious Sites

FUMEERE P RVY

Trip Generation and Attraction

Ghel plae 4 S35

Proximity to Major Roads

i’

598 9 by cule, <
Compliance with Conditions and Constraints

B s 3l (5599

Distance from Routes

| W Ju 51 (5599
v Distance from Faults
Wls oKl
Candidate Stations

A

950 Lol (HbKe 53 (gl dingy

Optimization in Metro Station Siting

v

WLl oKl yo Colw gl glap gbosls
Cost Data for Constructing Each Candidate Station

Guiod Wigy loged i) IS
Fig. 1: The research’s Flowchart

&b 5 el et laolSinl ;o jiw wgs 5z leel ggemme
LaolSis] Slaxl slods 3 ggamme (5 3lo JBlas (a0
ad oslazwl Blaal Jig Egezme (g, 3l cBan gl olas ayaxoi
1223,5 o i a5 ) aal; O)go d (0SS S s
Min/Max Zj = [Z1(x), Z,(x), ..., Zx ()] o)
:C,\.;'osb\ml.g
Ax <b , x=20
O X = puoual ‘_;Lb).:m )b).g
0 A =lliydgizme lpo L yile

0 b=lacgogame oy

48,5 15 )0 aslllas o j90 ablaie lgis a8 (2958 50 o) ez P15 50
50 LS sl 4 0 wales 00ls muses ol sl aslsl o g el oo
Sl i I Sledgh 5 098 (oo 5131 iasheS g0 50 iaskS
‘_5:1‘.)).' 9 435.)5) o > asle ‘S'Lé‘-uéjm JL@.{:‘ )l U’“") 0dD u......S
bed 4 S0 (Jos blis (a9 Sl (] (69 (o (sl2,35 4
5 adles BU lauails bl b wigd oo Bdo Lyzuglgl (28,5 L o
w2 a5 olSin) 51 glags oS 5 bl sl (Gl 5 pa pS
e S 25l 1) jhe wdg 5 a5 JBlas | c3 L anse
Slaal (Jaw opl 50 0gd oo colatwl s ddussis o5l
Sk 2SI (Jol @i g oy (2L @le Do BdoS



F. Hosseinali, Sh. Farajvandet

Wige p8 ol o Ariows olo 5

9 7t i bags 0938 el el b ¥ S 50 o5 4590l
09800 crge yol (o g Celond 43,5 5 53 (6 Ledl S et
g o8l b 095 (LSl (B (ng 8wl 5o JE g Jo a5l
25me (F9Sn 3blie (LT oolittul (55ulSS a5 wily ()50 4 Ly
o 00y 3 1) A (oo s lie 0l 355 9l )3T sl 8,
90 cedie slaolSiis] Slazl gl caslin (leilSe (8L 50

RO PRWAVEIR SN - )

&yl ol
looslo ol 2ags (ol )3 4535 A jshansl g5 oo S Hobo &
0531052 GIS Larzma )0 g (55910 ,5 axllhae 590 5o b bas o SlSe
eloled jaw O3z g e )0 ke lajlre e sl
Al gl g3l Joe jlezaled )3 500 (23055 9 S5l oS

20,5 oolaiu] ol 51 sl cuS )5

Bl Wogr &ylee 0ad aseie Jol sla sl gy al 6 S L
1$,59) 2L 6l Gaw oy (S ls plyiea) Conex oSS
o3 ool plao aSd jlalold o(Sanyd 5 oy o350l sl
Sy 5l dlold colSog,8 5 )lad (slaolSinsl i (s y,8lue sloallly &
@) s JuS daaileog; Jolis (oS lacysgame g yiw ol
St ol (2 Jold (com; e jllmosls oSl 8 8
e g aolz slag sk 5 00938 6l b (olnl bl 35 e 98
Aaie w4 by (ooled of 51 aw aiad 905,58
oo 2oLl b st eliiens 5 s (UTM Zone 39N) LS,
Fo Vo sk o5l L ) Cea b ) G 9wl aBls (lojen
IRV g PRV

> ol 5l slacgame 45 098 o cummw a8 (6 5Lwrdigs 9] )3
Ay oS asb ALl ogzg (6,500 J ol e o] 5o a5 05l Juol>
IRFIIRVS Sode )8 53,5 S e |y Blaal 51 S

Silwosly

sdJ:uw‘é@‘d&swo)u‘u"mjmu)wbdsdajiw
29097 P ) 95 srolliwl slp oS (n Foslin (3L
@4 bt ol slp gy bobs (2lb al @1 S
)90 aglaie ‘Ju_:‘ o 'a)y L}«JL\M‘ L)"‘ » o )l.a..) )90 6‘leol.<.~.~u‘

D9 (Pyre paie O)ge 4 dalllae

dellas o, 30 dilais

P ore bged s bshs slaalgas 5 sbcwlow &b
)3 9y e g Sl (63b5 Suenl SLIs j985 (sl 02N
Ablyge Sl o o by goad sl g e bshas 525 slo 02
Sl 35 50 Dlgre a8 l5e B0 4 Seo P (Smex L (93 et
@ (S b ol 4 bl S0 00 20355 51 (o g (ns
ooly JLid m s 0Byl g Sl 00 )57 a4y, 4 dS (Ll (o 1,
o e 50 5 Sl 0l 4 (ogas S g Joo ol
RS I 950 5 5900 G5 5 6 A SEIS @ (RPN c g
S iy st sled Sl s fes el ot
0358 D (soges JB g Jo 4 SaS (6l oy 2090 sloan ;S
g ddlaoes;90 (12938 10 9,0 SlaxlaS ol wlol frad 5yl oo
P2 TS 9 b (g8 Jlail o5 gl U a5 15 ominilSel
SBlios jytalin g ou )90

a3 oo ol |y (938 s (dad Lalyh g CuaBoe VS

9 i T s

.
&
|

The City of Qazvin u"9)3 )_e‘_,,.,

CR95E e :asllao 3,90 aglaio Y (IS
Fig. 1: The study area: Qazvin city



J. RS. GEOINF. RES. 4(2): 279-292, Summer & Autumn 2026

(YAD)

1Fod juls 5.0 lawli F oplass JF alo o ilSo coleSb/ 5 430 I i slojingly cole i

o0 apmslims (6,8 5l 5 )lio g b elonl gty 380 5 SaS 4y
il oo lanslie 6,550 5l las a5 ael Caws 4 /) 5l S
Alls Judo oy, awgs ool Cawd 4 slacyse Y B Y sla g
09 o 9 A 232 9 adsh slalre ) sl eSS ) (5T
¥ 5T GladSo s oo (lis RS & Camd Jhw QA 5 Wy
[y sles slome 4@ 0 S5 0 00 st slagyjg ool oS 5

J..a‘obg.«.) J.al? Lbc&..u‘ Q&A L)""QL’ 6‘).:

e Olee ke (795 anlie (g9l (Slaalition y pslae al 610
238 @59 e sryaabin g st JAgJes 0j9 WSS
otile 5 arulome gl pusin (eSilos laosls (5l o 51y
Gkl sl 52 (o (g el 3 ol S5 ol Sleglie
TP okl 5o )5 Jol> oyl gl yFeial 5 e ile 5lu Jle
wonliz b el laoglad )55l (o) 2 SR IR 6,15 5LuL
R 51995800 28 wstlas 5,55 cally /) Sl 2eSTIR lade
Julows 51 i el IV Y] s ool Weosls wb el +/Y 51 ey

46"1S'E 46"20'E 46'25'E 46°30'E
324N N 32°45N
A Legend
Passenger Terminals (Weight 0.12)
Score
|__IBU
;. o
Teom a0 I 8
I
I s
3
1
Population Density (Weight 0.88)
Score
|_BU
32235 M| I
N . s
I
M s
- s
2
132°30'N| 32°30N
0 075 15 3 Kilometers 46°20'€ 46°25°E 46°35°E
s 95 5l lome s ¥ IS5
Fig. 3: Travel production criteria map
46°15'E | 4620 46°25'E 46°30'E
32°45'N 32°45'N
Legend )
i B Parks (Weight 0.05) | Passenger Terminals
ight 0.04)
- o {Weo
| K] |0
& - s - o
¥ =
6
o s - s
b B 4 - oG
3 - o,
2 2
32°40N - : 1
Hospitals (Weight 0.11) | Commercial Areas
- o (Weight 0.15)
- - o
i H - s - o
- 7 - s
- s - 7
— R
e - — s
3 4
2 3
2
B s 3 1
Educational Facilities | Tourist Attractions
(Weight 0.31) (Weight 0.08)
- o - o
- o -
32°35'N szas| B 3 = :
6 [— K
5 s
4 L 4
. 3 - 3
I 2 2
1 1
| Government Offices |~ Religious Sites
- (Weight 0.20) (Weight 0.05)
- 0 10
- = 9
4 L - s - s
- - 7
- s - s
- G - s
¥ 4
32°30N ; 3
3230 3 z
1
0 075 15 3 Kilometers
46°15°E " 46720 ) " 46725 " 46%30°E

Fig. 4: Travel attraction criteria map



F. Hosseinali, Sh. Farajvandet (YA®) Wig o8 bl (A Olb 45

46°15'E 46°20'E 46°25'E 46°30'E
1 . i s i

32°45'N+ 32°45'N

Legend

Trip Generation
aaon| (Weight 0.85)

. 8.79
i 3.65

0

32°40'N-

Trip Attraction
(Weight 0.15)

32°35'N| 5.79
i . 2.57

0

32°35'N

32°30'N 32°30'N

0 075 15

3 Kilometers
(T i v

46°15'E ‘ 46720 46725'E 46°30°E

i o g Al oS 5 ass 0 S

Fig. 5: Travel production and attraction map

oS lakols Lulul 5 Yaens gyie (sloolSiias] & o yiws pelaw
alold plogd o uand wiiS (booly & jgeds ailys oo ol 8luce
las ailiul Lol g oo 48,5 i )0 e VO LY+ s Ygone
@ ezl b 3hod (ol )3 0 jlo 0529 (55U slajsiS )0 i
ke Voo e 009 b (VY] Ly 5 1ys8 Jawsss oy ploxdl gy
A algs e jloiel b cuise o

I > layzs ool o lone S5 slaay a5 canl S LLs
S Congllae oles a2d b wings,S 55 ol jedlels Lo
w28 ,5 pll ArcGIS Pro 380s 5 Jaors jo laay¥ (il 5.dli 068 olox|
s 3 w2y Ol e loyi slaie 5o Jlxe s 55 oS SligS ey
OAYL L Bl ol 4l i 5 (o B drwlne 13059 Egene
2ol d ol ged paseii |y Lol bolSo (sl (oS 5 5Ll
2 o)leresiz (8o (6 5o ol Julod 50 pon o sla g (slie
Cuol ady IS 4y 50 GG Sldlas o a5 cul GIS Laxe
il a5 o> dgen> slo ol asgoma oyls 51 [YOI[YF]
IS 98 3l eBan 90 e Jole (51,85 (et &S 0 walys
Oy )Jso.la.».a).uhboli&.w‘

YU polie o] o a5 ] dtwgn lads anl,d ol ass
U‘" 50 ‘)"“"’L’QS" 9y Olikm:\“ Elas] 6‘)")"“‘""’" W9Ua.a ad.».hou[.w.'
§ S 3las lone L2 )0 Capgllas polie g1yl sla sl dl> o
05 & Joluw ,o y0 08,5 18 5 m0glS g0 olul Lasis G o
Wl b Al ) G 9 00 T Songllae 55 paolie b Jobo
ool sanlie LS S ) 55 Ll o)

Hwadgs slagyse ) Jgaz
Tablel: Travel production weights

e

Trip Generation

Weight ()39 Standard Lxe
0.88 Cres [vﬂ;:
Population density

0.12

& 7250me slalbly

Passenger Terminals

A RTINS TR NN RE S
Table2: Travel Attraction weights

RN
Trip Generation

Weight 39 Standard ,lLxe
0.11 Hospital liw )las
Offices &l ol
0.20 Park S ,L
3(1)? Commercial Premises (s,l>5 5 Ll
0.05 Pilgrimage Sites stl.z} Sl
0.08 . . . .
031 Tourist Attractions gi>bew S Lol
0.04 Educational Facilities g_s-*f’)'i*"" oSl

Passenger Terminals (5 2 ,8lus sloailly

S iz g 9dsl s Y s
Table3: Travel production and attraction weights

S D3z g ads
Trip Generation and Attraction

Weight (3 Standard ,Les
0.85 Trip Generation  ,iw auss
0.15

Trip Attraction  ,aw iz




J. RS. GEOINF. RES. 4(2): 279-292, Summer & Autumn 2026

(YAY)

1Fod juls 5.0 lawli F oplass JF alo o ilSo coleSb/ 5 430 I i slojingly cole i

49°50E S0°E 50°10'E 50°20 N
56 57 \61\ 62 63 A
48 49 54 55
oo | 40 41§ B\ ¥ | L
32 /{ 37 | 38 | 39 Legend
) @  TopTen Candidate Points
..... __ inEach Block
E [] Streets
2 )ZZ{ X 29 30 31 [] Block Boundaries
" \ N N L Qazvin City )
16 1\< 21%\22\ 23 | [
A
8 2 13em 14 15
\ -
ok | 17 3 /4 | 5 \é 5
BS°40'N| \K\ ’ 35°%40N
0 075 159%F 3 Kilometers S0 SUICE L

2938 D S ol F S8

Fig. 6: Tesselation of Qazvin city

Ol 5o a8 del Cawoa lagails TV L les asds il 3 opl LL o
gl H18 K0S 5l me Ve e 5l eS aAlold jo slahats g0 s
s oS 5 el (i b gl Jadd g e ) ¢+ 00505m0 40 50
o oaly Liolad ¥ SS jo il opl a5 0gs 0ol Jaa> jaw Lo g
S5l e rSslr 5 2l Jelod S 8l 4 e b

Sges Sbls S8 golgainn sloolKns! o 8
iyl ooy lio g Slawe (glaools b gdas 5 )b 5l Leosls Ll
U g e Glbgren palh (Joo jlel Gl lp ad
&S ol Hlas mls s ,5 aulre 95250 slrolKins! o golpiiny
5 ra 5155 SIS (15 W e oJae it Ll
e el Joo 25 g Coo ) Sl a5 0l She e 5S15e
VAL IYV] ol blis 1505 5 ol 5o alice sla imgh b anslie
by Slsat 5 ol ol s s0lgiig 3,505, o8 ol (Lt
ALl als” bl s> o ol 50 asled w3 g 0 sla oK Ll
093 g Slaal ulol » ol SledlSe B i (5 5lwainge sl 8915
S oyls agzg a0 pl jo Lol Bas g0 Q0T Cand @0 s
3 (sl iy 8 B> 5 Hcs i s 25T Sl 05 e
el gy g 0l pladl ol Oldlas oK) jo ol a e
O sl e bril [0 a8 0l s oo o] o Lo

23 e 3 g odsi jltel (p s b (bl glpseal 5l ey
e Oygoty G Lladay bl ol 51 (S conl See oS5l
b ahats cpais obalail ool ably oS, 4 Soo3 g o511
gl o515 4 pomie WIsh oo (554 (LaS )0 05 L dlols
oY gyl e oS dl e 0 oliiisl (gl Judos b laolSiis!
I8 RS 5l e Vov 5l taS (galols jo a5 (bl Gl 5l o]
i blas ple g 0l Jaas jLatel o 5YL L (gladais ladd i)l

X ,8
OrSeop b ahi o SIS alold (Near Iyl 5l oolaw! b cunss
ool b Jouz S 10 000 )5 awle Y les jo (Ko ahais
abaii o alols Sl a5 0 o o5 NEAR_FID g NEAR_DIST ale> ;|
G o adgS 5 olulid jolaiacs o9y ;S0 alali o F S5 U
Aggregate I3l 5l wsle 18 K0S 5l g5 Yov odgame 40 a5
& Conl cismaiz Y Sl ol (g5 0 )5 eolaiul Points
deas gz olol 51 A2 o lis Iy i Voo sladiiss o0gae
A oolaiwl bad s> 4 blas sose Jlasl g, Spatial Join 15l 5l
Oygods yhe Sd2 g odss e ulel prades e 50 LA e
alasi s ¢ g Lol (sla jild 5loolannl b coles )0 ol Ciye Jgp
S Bl blas ple g aile Bl ades o 50 bl o iion glls



F. Hosseinali, Sh. Farajvandet

(YAN)

Wigz 8 el Ani Sla s

3o ails sl S Seby yo 0 oK) SO 5l i ol
P oS b oLl e degeme plgrea oS VY S5 (i
2R SO e il oo & g Sl jo ) Bas g0
oolely Glaee )0 o olSiusl S5 5 009,86l 4 (2938 3 b o9tz
ool Caws 4 oles sl el a8 5l o ol | Ojse 4

e ali>dle B A US55 laolKy] (sl

B iaelyp jlooliinl b og.8 (18,5 a5 )5 b g )l 052

s ool dge lo S adan i
PULP 4 Pandas slaailsulis 5l oolaxwl b Python lase ;o Jow
o il 4 e claise Juld (699,9 slrosls ol g5lwosly
Bludgaze ;0 weluails aadi TV 51 S o gl o adel g e
oKl gail Voo e BO- + o boolKiwg! oo dlols Wb Jow
35S )18 5ore yuf slas 2 )5 L e S dadilsog, 0o gase ;o Wl

49°50°E S0°E 5010 50°20E N
I A
Ly 36"15'N
/J Legend
A TopRanked Clustering
Points
/ [ Block Boundaries
3 | X8 [ QazvinCity
s> . J
615N 36108
( =
7 kﬂ-"/w 36" 14N
0 075 15 3Kiometers 0 S010E 50'20€
| ST S S S |
oKy ! Joro bl Lg‘[..ga..\.o]dawo 4 5 bla Y S
Fig. 7: The superior points obtained to select the locations of the stations
N
[36"20M 36%20N
Legend
W Mandatory Station
(Airport and Railway Station)
@ Main Streets
—— Streets
[J Qazvin City
i 36°15N
610N 36°10N
0 o075 14%E 3Kiometers  SUE S0710E 020E

@L@ L&l akats coan A JS..A
Fig. 8: 17 candidate points



J. RS. GEOINF. RES. 4(2): 279-292, Summer & Autumn 2026

1Fod july 50 Liaoli F oplass JF alo o ilSo coleSb/ 5 430 I i slojingly cole i

3,5 (Phb 5 &jpe 4 ol oleiing

V¥ o, Job 2 ot (Sro Jeds U (Bb05 5l sl s 0
FagkS

FasSIVN Jsb & 02 Lol U oy 0six Slipgs > 0
Ao 5L g edde gL o j0 4 Sl b b g0 ()l
a4z g basolarg Ll syl (B K0St L (Gh)95) ki
oSl 51 g cbas (b 5l gy bglas (b (28 Slla>e
oabe 3L slaolSis] g Wt Bi> jyae jo S sb!l Lo &
28l rals ol VO 4 dige Comdgailos 5o

e D2 L Lo o slaylone (23059 45 ol (lLaS Sl Jdow
Corer 1515 5 et Slesd (JLrdl Sl 4 (Seop sl
lalone cnl 9 &5 ol )l oles bl 1) il oy
S iz &5 0,5 gantaglyl 1) (blE e oSl (2l !
Eyose onl 8l (a3l 5 aSh (e s diz e LBl (5 i
ol 1) oladlakes a3 50 lajlone (59 (353 Geesd Cornnl
S 5 b b oSe a; jo aliie sl ingh slaadl b g oS e
Ko S5 sgm 3| LY | cenllin] )0n GIS g aduaais (6 1.5 pwoas
4 b Ban Al (59 Gl aS sl las Blaal y5s Cowlus
S Ll BeS1ieS (g a wolSinsl (> 5 Jlail sl ayjo
P d e e Qi @l g Gl &S > )0 09l s
il slate cuale SKilo a3l pl 03,5 oo 0 35 10 50 WolKiws)

Lol ddadaiz Jow jloolaiwl &g 500 4

a9 F 50%00° F 50707 F

e 55 e el Jolt o5 5 gz o g ol o
e Sl g (lpedld s Jllod g Llalxe (230559 GIS
b Basaiz (g lwaigs mpu, 63 5l ool ! b oK) 156
banse gilwanes g haw ol g jlwai i Ban ol oolaiul
ahass YV ol 51 Jow szt 5l Gy g0 sld—old cosgasmes cole,
ol a8 Ol s dcgome laieds o Kol VY wanuils
beeS 5l & S 50l 12595 S0 S5 5l Lol
LaS og o VY e e LA o ool ) o dlold g o ils
&S ob sl ol cdllhe g e bolhs b glas lasl !
Oy Canndlgs s ailS” alads FY Lo 5l oaiis ol digs (sdcgaxo
S j0 e (libl g bl jsba ) jaw sloadle g sz
ol Laes alaie 00900t jo WnelKiws] slawy g a8l oo Jobo
greslas b b ane) jo al i Sldlas gl b laasl,

Ival col 15500
(3ho eSS (sl Lol (6l aite slo LS (28 5l o
LslSE ] 151 )35 (sl 50 Loyl o 4 8,5 a
o 5 ol ool 5 51,58 el 55 Sl 55 o,k
g loalsog; gla s bt Lwljop 5 S 2 (02 S35 5
b riman o 8,5 515 55 b ol s Lo gla s Jilas
Glygyie bz go Loyl SosST, g leol Kol ol 4y azgs
g0 daz 90 Loll (pl i dooly (e id canlico (938 o

36°20° N

36418 N

36°16' N

g4 N

36°20°N N
Qazvin, Iran
MAP LEGEND
36°18° (S} Selected stations.

® Additional stations for design
requirements

————  Designed metro routes
———  Majorstreets

Streets

3616 []  oazvin urban boundary

36N

) L5>‘JJ° Jo5h56£LQj asa S
Fig. 9: Designed lines



F. Hosseinali, Sh. Farajvandet

Wigz 8 el Ani Sla s

o oabdll oS 5 Jaw il 6 s (SN CotS Sgutn 9 goladl
S9d Cgmne (ogas JBgJox 9 oy loalabe LbplSe

O dm g &5y line

035t (dhripmn= 2l2 )3 SUl Bage  Bekod nl Culaw 5 (53l o
oe 2 addsl e (515 9 L oo plonil g laosls (5 sl aer o]
5 gl (daie olagd rizmen ol odgy Wigz 8 eals U

el oails y ploml 4y |y e ol yg

S0y g S

ol pledl jo 1y e aools i 2lidS ,Lasl o Las Jlise slas )
2l Swlew i )8 (55l Gk

&lw Pyl

LG PRUARIN LSRN RCORPER SIS BPE EPRRP P YL CS

asb g &b

iy lag,b b (S @l e Joe (2L e (o) 2 12
et s 0d dilie b gl 25k )3 Jiig Jon aSt
AY s90> gl 5 olpi—ing bohas 5 Jow @l o S
Joe olazel i o Sloe ¢ YU gldas couao i aS sy 00,0
O (P9 50 A Do o el (rizren Sl (55 laie
A 5SSl 51 VL Pl WY asgie joboay cotie (slaolS
b >3 50 o sl sla Ko amo oo i aS o 0,91
o ol L L sy 1 5500 (g3 51 lons adly YU b5 by
P Lol g e A e gl j0 el Cumez aoyd Ve Sga

i S L ouds 43,5 La
S 0 0.8 9 Blanl g Lalayails slaw ayasgs b twgh ol 4o
4 ghows o abcolaiwl shad gilwaigy (g, jleas a3 S
s 5165l yo Jlo ol b lod oo ol ) e G 500
S5 4 )l Rl 5 Slos sCudguze § I pa (s luaite
oo syl 1 S8 cla oy )5S 51 oolicusl a5 ol
Sl oS Sl (B850 sl by, Aoz 51 SG5 w58 e 5o
Sl 48,5 )15 aslii ol 8 90 g0 sloolSians! ol oS Al

Ivol
Lo Lot 9 (5 35 Araci

[1] Gehl J. Cities for People. Washington (DC): Island Press;
2010. 288 p.

[2] Parvin S, Kalantari A, Moradi A. Tehran Subway and Daily
Life. Iranian Journal of Anthropological Research. 2015;5(2):99-
116. [In Persian]. DOI: 10.22059/ijar.2015.59021

[3] Litman T. Evaluating Public Transit Benefits and Costs: Best
Practices Guidebook. Victoria (BC): Victoria Transport Policy
Institute; 2021.

[4] Yang X, Li X, GaoZ, Wang H, Tang T. A cooperative scheduling
model for timetable optimization in subway systems. IEEE
Transactions on Intelligent Transportation  Systems.
2012;14(1):438-447. DOI: 10.1109/TITS.2012.2219620

[5] Ashenaie H, Gharagozlou A, Vafaeinejad A. Investigating the
Interaction Between Urban Transportation (Metro, BRT) and
Urban Density Based on Land and Housing Indicators Using GIS
(Case study: Tehran Region 8). Environmental Science and
Technology. 2017;19(3):49-65. [In Persian].

[6] Sahelgozin M, Alimohammadi A. Optimization of Subway
Trains Service Schedule Using NSGA-II in order to Decrease
Passengers Travel Time, System Economic Loss and Energy
Consumption. Quarterly Journal of Transportation Engineering.
2016;8(1):29-51. [In Persian].
DOI:20.1001.1.20086598.1395.8.1.9.8

[7] Pyrgidis CN. Railway Transportation Systems: Design,
Construction and Operation. Boca Raton (FL): CRC Press; 2021.

R 53 95 slaolSinl dige Lol o b ragn ol 5o
P03 GIS Lazes )0 S Judod Jol (S 5 (69,50, 5eing5
> Boaniz gileding 5 (Shedide Lo ) L le)lse
do g, onl 5l ples oolaawl a5 ols las Jol> mls al colaw!
Sy peoal sl Sloiel JB g Silottn (ole (292l
o sloools 51 (5550 1 b e d> o )0 IS o ool 3 S
Pl 5l dald (2l s )5 e &Sl mex (515 Jols
O Al ddgi jles sloasss (o S slacasgass ¢ Gloas
2 0399855 pll (elpaddds Jlod SaS i nLone (23035
o cdalol jo ol o Oluolin 6,8 5ke el Lyl jo jLss
& ol jl glasgozme Sl gly ddanaizr Jas (glwaiygy
Wl ansls ) S le anza (n heS g Hhe 03 (n i Glojen

20,5 g 5lwoesly
4 8l BolS] sl 00k Cyrss oS0 olasl s e Lk o
o b (2ol S (28,5 Hla o Lgyie b> o1k
o] V0 g yashS YYD ggomo Jsb g0 Lo 90 (25w 4
doze Ll 5 wade glas laie) aladi g0 j0 A oy e
P e ez Sl 0 Ve dgas il (W K0S L (ks
g YL gl Sl a5 w8 518 beolSis] (s e A - glad
SlerSore & w3 i agh Gl @l cwl S
g5 o 9 70 slaolSima] (Lol ;5 jgmmeonls 5 (dalow slas S0,
@9z 9o glad Sllae ol )| (Sl palS ez y0 ke (WS


https://books.google.com/books/about/Cities_for_People.html?id=lBNJoNILqQcC
https://books.google.com/books/about/Cities_for_People.html?id=lBNJoNILqQcC
https://ijar.ut.ac.ir/article_59021.html
https://ijar.ut.ac.ir/article_59021.html
https://ijar.ut.ac.ir/article_59021.html
https://doi.org/10.22059/ijar.2015.59021
https://www.vtpi.org/tranben.pdf
https://www.vtpi.org/tranben.pdf
https://www.vtpi.org/tranben.pdf
https://ieeexplore.ieee.org/document/6328281/
https://ieeexplore.ieee.org/document/6328281/
https://ieeexplore.ieee.org/document/6328281/
https://ieeexplore.ieee.org/document/6328281/
https://doi.org/10.1109/TITS.2012.2219620
https://civilica.com/doc/1288915/
https://civilica.com/doc/1288915/
https://civilica.com/doc/1288915/
https://civilica.com/doc/1288915/
https://civilica.com/doc/1288915/
https://jte.sinaweb.net/article_77349.html
https://jte.sinaweb.net/article_77349.html
https://jte.sinaweb.net/article_77349.html
https://jte.sinaweb.net/article_77349.html
https://jte.sinaweb.net/article_77349.html
https://dor.isc.ac/dor/20.1001.1.20086598.1395.8.1.9.8
https://dokumen.pub/railway-transportation-systems-design-construction-and-operation-2nbsped-0367494213-9780367494216.html
https://dokumen.pub/railway-transportation-systems-design-construction-and-operation-2nbsped-0367494213-9780367494216.html

J. RS. GEOINF. RES. 4(2): 279-292, Summer & Autumn 2026

(vav

1Fod juls 5.0 lawli F oplass JF alo o ilSo coleSb/ 5 430 I i slojingly cole i

[20] Longley PA, Goodchild MF, Maguire DJ, Rhind DW.
Geographic Information Science and Systems. 4th ed. Hoboken
(NJ): Wiley; 2015.

[21] Robinson AJ, Voronkov A, editors. Handbook of Automated
Reasoning. Vol. 1. Amsterdam: Elsevier; 2001.

[22] Saaty TL. Decision making with the analytic hierarchy
process. International Journal of Services Sciences.
2008;1(1):83-98. https://doi.org/10.1504/1JSSCI.2008.017590

[23] Gupta A, Bivina G, Parida M. How far people can walk to
access metro? A study of access trip characteristics of Delhi
metro users. In: Proceedings of the Eastern Asia Society for
Transportation Studies (EASTS); Srilanka, 2019.

[24] Danso SY. GIS-driven hybrid multicriteria model for flood
susceptibility assessment in a coastal metropolis of Ghana.
Geosystems and Geoenvironment. 2026;5(1):100462. DOI:
https://doi.org/10.1016/j.geogeo.2025.100462

[25] Li Y, Zhang X. Research of metro stations with varying
ridership patterns and their relationship with built
environment. Transportation Research Part A: Policy and
Practice. 2023;171:103722.
https://doi.org/10.3390/su15129533

[26] Deb K. Multi-Objective Optimization Using Evolutionary
Algorithms. Chichester: John Wiley & Sons; 2001.

[27] Qiannan Wu, Yang Li, Pengrui Dan, Optimization of urban
rail transit station spacing for minimizing passenger travel time.
Journal of Rail Transport Planning & Management. 2022;
22:100317. DOI: 10.1016/j.jrtpm.2022.100317

[28] Huang J, Zhang T, Zhang T, Yu C, Zou H. Two-stage
optimization for site selection and resource allocation of metro
rescue stations. Proceedings of the Institution of Civil Engineers
- Transport. 2025;178(7):475-491.
https://doi.org/10.1680/jtran.24.00117

[29] Krol A. The design of a metro network using a genetic
algorithm. Applied Sciences. 2019;9(3):433.
https://doi.org/10.3390/app9030433

[30] Guler D. Yomralioglu T. Suitable location selection for the
electric vehicle fast charging station with AHP and fuzzy AHP
methods using GIS. 2020; 26(2):169-189.
https://doi.org/10.1080/19475683.2020.1737226

R SIS CUWEp B JU
AUTHOR(S) BIOSKETCHES.

55 S e (51l st Ol 43
el (2a1)5) (6,19 i (oot 03|
TS 5 s oSty 31 (S cleSll
oo idly Al ed aadd
9 Bliss 5 (wsb il el ezl
(igen 03,5 (gole Slon 5 e (15150

[8] Khaksari A. Social Dimensions of Transportation in Tehran.
Tehran: Tehran Research and Planning Center; 2008. [In
Persian].

[9] Porto MF, LC DM, Nunes NTR, Santos C. The feasibility study
for establishment of passenger rail in the metropolitan region
of Belo Horizonte/Brazil. In: Proceedings of the 5th
International Multi-Conference on Complexity, Informatics and
Cybernetics (IMCIC); 2014; Orlando (FL).2014.

[10] Pramanik MA, Kayes ANM, Fahim A, Jmil Jany KMA.
Assessment of metro station development on urban landscape
and property values: A TOD-based study in Dhaka, Bangladesh.
Case Studies on Transport Policy. 2026;24:101821.
https://doi.org/10.1016/j.cstp.2026.101821

[11] Calthorpe P. The Next American Metropolis: Ecology,
Community, and the American Dream. New York: Princeton
Architectural Press; 1993.

[12] Cervero R, Kockelman K. Travel demand and the 3Ds:
Density, diversity, and design. Transportation Research Part D:
Transport and Environment. 1997;2(3):199-2109.
https://10.1016/51361-9209(97)00009-6.

[13] Holtzclaw J. Using Residential Patterns and Transit to
Decrease Auto Dependence and Costs. San Francisco: Sierra
Club; 1994.

[14] Pushkarev BS, Zupan JM. Public Transportation and Land
Use Policy. Bloomington (IN): Indiana University Press; 1977.

[15] Lyu G, Bertolini L, Pfeffer K. How urban density, network
topology and socio-economy influence public transport
ridership. Cities. 2023;139:104347.
https://doi.org/10.1016/].jtrangeo.2018.07.002

[16] Hosseinali F, Alesheikh AA, Nourian F. Rapid Urban Growth
in the Qazvin Region and Its Environmental Hazards:
Implementing an Agent-Based Model. Polish Journal of
Environmental Studies. 2014;23(3):727-734.

[17] Ghahari N, Hosseinali F, Cervantes de Blois C, Alesheikh H.
A space-time analysis of disparities in age at diagnosis of autism
spectrum disorder: environmental and socioeconomic risk
factors. Journal of Environmental Health Science and
Engineering. 2021;19(2):1941-1950. DOI: 10.1007/s40201-021-
00746-2

[18] Mohammadi M, Hosseinali H. Assessment and comparison
the location of six universities in Tehran City using GIS and multi
criteria decision making methods. International Journal of
Environment and  Geoinformatics.  2019;6(1):143-147.
DOI:10.30897/ijegeo.551753

[19] Azariasgari E, Hosseinali H. Evaluating the VGI Users' Level
of Expertise: An Application of Statistical and Artificial Neural
Network Approaches. International Journal of Applied
Geospatial Research. 2023;14(1):1-16.
https://doi.org/10.4018/1JAGR.316770


http://www.rpc.tehran.ir/
http://www.rpc.tehran.ir/
http://www.rpc.tehran.ir/
https://cfp.sciltp.com/the-5th-international-multi-conference-on-complexity-informatics-and-cybernetics/
https://cfp.sciltp.com/the-5th-international-multi-conference-on-complexity-informatics-and-cybernetics/
https://cfp.sciltp.com/the-5th-international-multi-conference-on-complexity-informatics-and-cybernetics/
https://cfp.sciltp.com/the-5th-international-multi-conference-on-complexity-informatics-and-cybernetics/
https://cfp.sciltp.com/the-5th-international-multi-conference-on-complexity-informatics-and-cybernetics/
https://www.sciencedirect.com/science/article/pii/S2213624X26001173?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2213624X26001173?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2213624X26001173?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2213624X26001173?via%3Dihub
https://doi.org/10.1016/j.cstp.2026.101821
https://books.google.com/books/about/The_Next_American_Metropolis.html?id=WtKU5L0ajA8C
https://books.google.com/books/about/The_Next_American_Metropolis.html?id=WtKU5L0ajA8C
https://books.google.com/books/about/The_Next_American_Metropolis.html?id=WtKU5L0ajA8C
https://10.0.3.248/S1361-9209(97)00009-6
https://10.0.3.248/S1361-9209(97)00009-6
https://10.0.3.248/S1361-9209(97)00009-6
https://10.0.3.248/S1361-9209(97)00009-6
https://books.google.com/books/about/Using_Residential_Patterns_and_Transit_t.html?id=X72VtgAACAAJ
https://books.google.com/books/about/Using_Residential_Patterns_and_Transit_t.html?id=X72VtgAACAAJ
https://books.google.com/books/about/Using_Residential_Patterns_and_Transit_t.html?id=X72VtgAACAAJ
https://catalogue.nla.gov.au/catalog/652299
https://catalogue.nla.gov.au/catalog/652299
https://www.sciencedirect.com/science/article/pii/S096669231730769X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S096669231730769X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S096669231730769X?via%3Dihub
https://doi.org/10.1016/j.jtrangeo.2018.07.002
https://www.pjoes.com/Rapid-Urban-Growth-in-the-Qazvin-Region-r-nand-Its-Environmental-Hazards-Implementing,89244,0,2.html
https://www.pjoes.com/Rapid-Urban-Growth-in-the-Qazvin-Region-r-nand-Its-Environmental-Hazards-Implementing,89244,0,2.html
https://www.pjoes.com/Rapid-Urban-Growth-in-the-Qazvin-Region-r-nand-Its-Environmental-Hazards-Implementing,89244,0,2.html
https://www.pjoes.com/Rapid-Urban-Growth-in-the-Qazvin-Region-r-nand-Its-Environmental-Hazards-Implementing,89244,0,2.html
https://doi.org/10.1007/s40201-021-00746-2
https://doi.org/10.1007/s40201-021-00746-2
https://doi.org/10.1007/s40201-021-00746-2
https://doi.org/10.1007/s40201-021-00746-2
https://doi.org/10.1007/s40201-021-00746-2
https://doi.org/10.1007/s40201-021-00746-2
https://doi.org/10.1007/s40201-021-00746-2
https://iupress.istanbul.edu.tr/en/journal/ijegeo/article/assessment-and-comparison-the-location-of-six-universities-in-tehran-city-using-gis-and-multi-criteria-decision-making-methods
https://iupress.istanbul.edu.tr/en/journal/ijegeo/article/assessment-and-comparison-the-location-of-six-universities-in-tehran-city-using-gis-and-multi-criteria-decision-making-methods
https://iupress.istanbul.edu.tr/en/journal/ijegeo/article/assessment-and-comparison-the-location-of-six-universities-in-tehran-city-using-gis-and-multi-criteria-decision-making-methods
https://iupress.istanbul.edu.tr/en/journal/ijegeo/article/assessment-and-comparison-the-location-of-six-universities-in-tehran-city-using-gis-and-multi-criteria-decision-making-methods
https://dx.doi.org/10.30897/ijegeo.551753
https://www.igi-global.com/gateway/article/316770
https://www.igi-global.com/gateway/article/316770
https://www.igi-global.com/gateway/article/316770
https://www.igi-global.com/gateway/article/316770
https://doi.org/10.4018/IJAGR.316770
https://www.wiley.com/en-us/shop/general-introductory-earth-sciences/geographic-information-science-and-systems-4th-edition-p-9781119128458
https://www.wiley.com/en-us/shop/general-introductory-earth-sciences/geographic-information-science-and-systems-4th-edition-p-9781119128458
https://www.wiley.com/en-us/shop/general-introductory-earth-sciences/geographic-information-science-and-systems-4th-edition-p-9781119128458
https://shop.elsevier.com/books/handbook-of-automated-reasoning/robinson/978-0-444-50813-3
https://shop.elsevier.com/books/handbook-of-automated-reasoning/robinson/978-0-444-50813-3
https://doi.org/10.1504/IJSSCI.2008.017590
https://doi.org/10.1504/IJSSCI.2008.017590
https://doi.org/10.1504/IJSSCI.2008.017590
https://doi.org/10.1504/IJSSCI.2008.017590
https://www.researchgate.net/publication/342028948_How_Far_People_Can_Walk_to_Access_Metro_A_Study_of_Access_Trip_Characteristics_of_Delhi_Metro_Users
https://www.researchgate.net/publication/342028948_How_Far_People_Can_Walk_to_Access_Metro_A_Study_of_Access_Trip_Characteristics_of_Delhi_Metro_Users
https://www.researchgate.net/publication/342028948_How_Far_People_Can_Walk_to_Access_Metro_A_Study_of_Access_Trip_Characteristics_of_Delhi_Metro_Users
https://www.researchgate.net/publication/342028948_How_Far_People_Can_Walk_to_Access_Metro_A_Study_of_Access_Trip_Characteristics_of_Delhi_Metro_Users
https://www.sciencedirect.com/science/article/pii/S2772883825001104?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2772883825001104?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2772883825001104?via%3Dihub
https://doi.org/10.1016/j.geogeo.2025.100462
https://www.mdpi.com/2071-1050/15/12/9533
https://www.mdpi.com/2071-1050/15/12/9533
https://www.mdpi.com/2071-1050/15/12/9533
https://www.mdpi.com/2071-1050/15/12/9533
https://doi.org/10.3390/su15129533
https://www.wiley.com/en-dk/shop/general-introductory-mathematics/multi-objective-optimization-using-evolutionary-algorithms-p-9780471873396
https://www.wiley.com/en-dk/shop/general-introductory-mathematics/multi-objective-optimization-using-evolutionary-algorithms-p-9780471873396
https://linkinghub.elsevier.com/retrieve/pii/S2210970622000208
https://linkinghub.elsevier.com/retrieve/pii/S2210970622000208
https://linkinghub.elsevier.com/retrieve/pii/S2210970622000208
https://linkinghub.elsevier.com/retrieve/pii/S2210970622000208
https://doi.org/10.1016/j.jrtpm.2022.100317
https://www.emerald.com/jtran/article/178/7/475/1269383/Two-stage-optimization-for-site-selection-and
https://www.emerald.com/jtran/article/178/7/475/1269383/Two-stage-optimization-for-site-selection-and
https://www.emerald.com/jtran/article/178/7/475/1269383/Two-stage-optimization-for-site-selection-and
https://www.emerald.com/jtran/article/178/7/475/1269383/Two-stage-optimization-for-site-selection-and
https://doi.org/10.1680/jtran.24.00117
https://www.mdpi.com/2076-3417/9/3/433
https://www.mdpi.com/2076-3417/9/3/433
https://doi.org/10.3390/app9030433
https://www.tandfonline.com/doi/full/10.1080/19475683.2020.1737226
https://www.tandfonline.com/doi/full/10.1080/19475683.2020.1737226
https://www.tandfonline.com/doi/full/10.1080/19475683.2020.1737226
https://doi.org/10.1080/19475683.2020.1737226

F. Hosseinali, Sh. Farajvandet

(Yay¥)

Wigz 8 el Ani Sla s

e S I s g2y L
69 el GlSe DleMbl glaailolw o )|
i &y 50 15 055 il )5 S0
Syl ozdls 5IYAY Jlw [0 (sl ppais
5035 Sl 0 o Gl oy (ol

Farajvand, SH. Master's Graduate at the Department of
Geomatics Engineering, Faculty of Civil Engineering, Shahid
Rajaee Teacher Training University, Tehran, Iran

£ shahin.fri@gmail.com

P9 Sl Gl (A e e S oty (5 l0 p 4t
(Fr—ae (9o dlax I e LMl L LS 1o goiie slaaise;
Sildae s 05 slaoe Jalow (Sl 0 Jlone iz (6 peSoroa
5 20 ol ol Bl e Jpiie oo dso e 5 Lo Juls
5 315 0575 ol SDlne 53 0 ol allie ¥ 5 s (955

Cal 009y 2,
Hosseinali, F. Assistant Professor, Department of Surveying

Engineering, Faculty of Civil Engineering, Shahid Rahjaee
Teacher Training University, Tehran, Iran

=4 f.hosseinali@sru.ac.ir

4 https://doi.org/10.22061/jrsgr.2026.113071.1126

Citation (Vancouver): Hosseinali F, Farajvand Sh. [Multi-Objective Linear Optimization and Spatial Analysis for
Optimal Location of Metro Stations: A Case Study of Qazvin City]. J. RS. GEOINF. RES. 2026; 4(2): 279-292

COPYRIGHTS

II © 2026 The Author(s). This is an open-access article distributed under the terms and conditions of the Creative
'\-_r" BY N

Attribution-NonCommercial 4.0 International (CC BY-NC4.0)
(https://creativecommons.org/licenses/by-nc/4.0/)



https://creativecommons.org/licenses/by-nc/4.0/

