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Population growth with the growth of urban communities has been increased consumer
demand and waste production. Waste collection and transportation, as the most expensive
element in the waste management system, is so important that a slight change in the cost
of management process will reduce the related costs in the waste management system.
Among these, transfer stations, as facilities that reduce the costs of collection and
transportation, are particular importance. The aim of this study is to select a suitable site
for the construction of a waste transfer station and then prioritize suitable options in
Karaj. The innovation of this research is in the number of criteria and sub-criteria used
for locating and prioritizing options. After setting the major criteria and sub-criteria
related to the location of the waste transfer station in this city, their maps were prepared.
A total of 3 criteria and 14 sub-criteria were used in this study, then the prepared maps
were standardized to a range of [0, 1] and the weight of each criterion and sub-criterion
was determined using the pairwise comparison method. The weighted linear combination
method was used to prepare the suitability map. The results showed that the major criteria
for choosing the transfer station were the boundaries and distances, followed by the
physical criteria of land and land use. Then 10 options were selected as the final option
and 2 criteria of future development plans and land price were also added to the research
and the options were prioritized using the TOPSIS method and the most suitable option
with an area of more than 4 hectares was selected in 4 regions. The approach used in this
research can be used in other cities.

Cite this article: Nayebi, M., & Moeinaddini, M. (2023). Site selection for waste transfer station in Karaj county, Alborz
province. Journal of Natural Environment, 76 (1), 29-41. DOI: http//doi.org/10.22059/jne.2022.347566.2463

© The Author(s).
NG DOI: http//doi.org/10.22059/jne.2022.347566.2463

Publisher: University of Tehran Press.



https://orcid.org/0009-0008-2354-4015
https://orcid.org/0000-0002-3931-5339
https://creativecommons.org/licenses/by-nc/2.0/

581 Q! oz 5 e Wlowany JUSS 8] (o1l 800

g"u;g.ﬂlwm sols | ‘ugl} dnd 3o

marzieh.nayebi@ut.ac.ir :asbbl, .l 5l g S ¢yl a5 olKuisly ( rmubs mlio 0uSiild caunnyj Lagzeo 04,5 )

moeinaddini@ut.ac.ir :asbbly . lul iz S ¢l o5 ol ¢ o molio 04SN cCunns 5 Lo 05,5 ¢ Jgfums oMk 53 .Y

oS s Y]
) Slomuy g5 (2aljil g 030 YL 1) By (SLuolil (s o5 ol 2y olpondy Cmar (158 gy Ve 1l g

2 by dyse i o et Glsisdy Slawy S8 5 Joo g Spslaen cuw Tt b Jlisa,
a5 &S 920y el Iyt (slosg Cuenl jlodly olaidl dgd s ) Slouy Co e pilwaw
2 398 o0 Slowy Coppde plum )3 bgye gladizjo Jiald el laayjo o pie 8508 )3 (Sl
Jo> 5 oglees Ui ot ja il Slage 45 Slub plyieds JEl slaolSinn] oo ol
o lio (e bl Buiod ol plosl 5l Ban canl Jlo)55 0 (Slofug ol S 0 wal)3 1) S
ol a9l | 25 b 3 e sld (slodly 5 (gagglyl g Silowny Jlaml ol ] wlisl gl
Fam ol a5 gancaglyl g (2bolSe (sl 438, )G slajline o 9 Bajline Slass )3 Budos
laad )8 o > Slowny JUl ol s (bl & bgiye wre sloyline ) g bajlns (s
015 45 (SLBALE g b 030zl anlllan ] 53 lono 35 VF g Lol Jlona ¥ 3las5 05 g L]
5 Byl 1Sy ()9 (295 sladualie ) 5l ooliiul b 5 03,5 3kl SH b jho Bagioe 1
Olis ol a8 ekl (Sold A& awd sly (39 (ad S 5 09y J )5 e Bjlme
Jlaxo o 5 dns 5 391 lndl ol g lams o slums o a1 oSt gl 5] gl o ylimo (39 5oteo 45 b
Vg wad obal pled AuS plgisds 45 Ve e M85 )8 (LB 60 g (e (Sej
b9y 3 a5 cancy ol g ub 03938l 3iiod & (o) Cad g S dasg slagb e
i bl e ddlaie 3 S ¥l i Coluoe b an S cppdiusls 9 Cd)S Cygo e sl

D355 1,8 oolatl 3y50 o yad plu j3 Wlgh o Buins oyl 50 e edlaiiw] 5,50,

VNPl bl &6
VN AN 16,5050 g, b
VN MY 2 iy G,U

DRI AR e PN

ojlgals’

il JUESH 5l5ns]
EX

iis A e gy
U 409,

YN (V) V8 o onls Canrj aeo 1l il 8 300 Wlonay JUis] o] b 8o (VET) pllae e iyl ppms 5 s po o ol 3]
DOI: http//doi.org/10.22059/jne.2022.347566.2463

() P
sy ©

2ol ol&uisly ol L] duho 1l



https://creativecommons.org/licenses/by-nc/2.0/

¥ et 20 9 ot U el 5 ol 15y il S 0 sl o

dodio
JS pas | (8l il g olatd] (slaplj Canl Slowy Co e s ) wheo polis | (S o5 pted Slows (gl zen
b sladinze Sro g Sy sbid ) pogada b laslony 93l LRl (spred Bble 53 ol lowy
li €t ) 55l o o) dol (slosilony S5 Gpnj )3 1) (slol 5 50 slopls dlays po3) ol @83 5 (5)slaen yslaton,
2 pols Jlo ) sl (g pab dalr lasilony Copte Sllos oy jtage Sl (S Slowy B 9 Jo> g sy5lae2 (al, 2013
byiye o ol 5l (2L w03 &Sl g pglgan Ui a1 byiye (0 (sloilony Copde sloazn S 1o Ax )
by @85 Jowo b (6yslans Jowo | Yoono asilony (Majlesi et al., 2013) cul Sluil (soy 5 oS5 Gsis &
bloy o (£y5laen ()8 a5 Canl 3L g &y 285 oxo b dlols wligl al5 i 2 L9 o o> «5y5laen sl
a1y bl (Jsl glaolKu! Glal b Hle o (0)lge oy )0 b o Sidls Jod B 1 Oygods (Bl lawgs
5 JWEsl Cawdygd Juolgd p0 28> sla Ko w1y silown wod 55 b pile opl g 0l JWsl 55,5 Jes o pile
.(Khorasani and Rafiee, 2006) 1 salgs slosl caslio (glan s Byo b YU oo )3 asilawy Joo o ol i

Soi S e Slowy Co e 3 iy Bllanil 535 G lgieds Slgiee (2)13 liads cuad g JUi] ol jl osli]
2 Ao opl o e GllasMe sl &S sl aio Slad gl 0 839000 50 el ol )]yl 505 (gam I il
woxlie Jeloe anligdl clag sy wluS 5 Ll 5 las bl « Sl (Ahangari, 2017) s bl o b oKe
Ao jl bl 5 ) Lase 5 eloin] claane Ll 5 dgne Jil olKin] GLbl 5 Yeers 4 viua
o 3wl blwg Cuwyal 3 Slee b Jis! o] caliol (b 5 b Ko cleay Sl 0 oS cunl (6,50 O
5 boSe S5 Ot dlox J lsn (Sogl 5 oSl ) )l & Woslowsy ouiSTyy (S3ign 5 ooy 9> (e
Wlles Ggd Cople g 38> Shb us oL Ko g obs, L L(Linetal, 2020) wib o wolKiws! s b sk
(hoSe Unlye 53 sl oK) 51 oolizul 1T ,5 Sess 5,8 e |y Jlil cloolKiw] Lo feusly @l g o
3926 Syl gl ke SISl (0358 diseS g e (233Ls g 18U (99,8 Al yizmed 9 o1 5l )b o 9 2k
(Shorabi et al., 2012) 5 o Cguxe

oo $)liro 5 5 slajline il Slalllan )5 g Cunl jl3y55 50 (6345 Cuol | 2l e sl calio (slajline (e
Conl 045 48,5 )la5 )3 g () baes lacpmlan dacalop 352y el (2Ll Cudge dlox I (larlyd & d2g7 L
Nilchiyan, 2002; Rafiee et al., 2013; Bosompem et al., 2016; Agagsapan and Cabuk, 2020; )
(ol S b s can ad sl jlre iges lsic 4y (Shoaiee and Rahmani, 2020; Yadav et al., 2020
(SE £g5 (6t drwgs 593l WSle sl jlxe o (NilChiyan, 2002) adlee j> slisls; la Sig 9 Joxo 5l dlols
Son 5 (s aallns > ol 5 1o S Aot g, clony M55 35T, o gsSme 3blio b alohs 5 o e gulid o
Sopd ol lre Y3l g,y i seivs > (Rafiee et al., 2013) el sid osliw! JEs! ol ) il Ko o (4ly
o3litusl Wlowwy JUE! o] 1yl caslio (sl Jore (yas gl sline s V¥ g (o2l)) 68 g Woaliold 5 ooy > ¢y oo
Lol 045

(Y A) o, s Moghimi Kandlousy .54 e odlitul o laesis (6 S mmenas sla b, 5 b oKe clllae )
Lo )line oS 5 Cag g 03905 o3lisl g5 JUSH bglas I alold g ool I aliold ¢ pwlid (e (1) (6 3)8 e slne ¥ ]
,» ( Moghimi Kandlousy et al., 2018) wi slolis 85 Joxo datue 539d5te iy g A 03liiw] Luwanls 59, 5]
Lo (sladis o clanl culgibo ( Jawxo clacudgize jlae aiwd jb> jl 35 (Y+Y+) Rahmani 4 Shoaiee ..,y
(olye Ao (glashgy (680 L 5 b Slowy (6ylon oliun] (surcoglyl (sl LISl 4 (g yiod g i
455 glpedr ghb JUl ol g wd odlitl sl () B2)b 5l 3yl 5 ol sbajbae G (295 sranlie
e (owlogS yod 53 3¢5 wyp yd (V+V5) o, s Bosompem (Shoaiee and Rahmani, 2020) 15 Cbsl 5
Slisl cas dge Colw V) 5 Ldged odlitwl oldlyas leMbl yiuw ;3 o 48,5 IS o)lredin (6505 uoual g, jI



!f'f‘!a)lu&‘dwjomo)jé‘wf-b““ﬂ)m ‘~Y

Ca Aib S )0 393 Guds ) (Y4 )VF) oK 5 Kharat .(Bosompem et al., 2016) 15,5 Clsal Jis! oS!
ol pedlados w59y ¢ i o5y dw jl 48,5 aali  Joo I sud elisl cuslie gla K6 sancaglgl 5 b
als o lisebl pas g ol Jlasl jgals el 5,505, aw 2l a5 3l Lis bl zols ages exlitwl (o5 a0l )8 4
(Kharat et al., 2016) 395 o (63045 § (& 15 o

Sl ogall cunlio sla Ko cpund Cas 4S5 s (Sl b p 395 ddlae p (Y-Y-) Cabuk 4 Agagsapan
SLigren 5 G gols Ll g @32 5 (GIS) (bl Vbl lapiuse lacsysld I slowy Jal glaolSiw,]
ol (gl adllas dyg0 ddlaio 5l aoy VY &S ob L als 65,8 eolawl ealdy caliee Y I aws Aol )
Yadav s b i 500 Adss s (Agagsapan and Cabuk, 2020) cool caslio Slowy Js) lnolSKius)
13 b 1y Slany JU) o] @lis] il Ko ks s 5 0 limodin (¢35 maana s, 1 o3kl b (Y+Y+) o], Kan o
W3S npp Oy e 93 9 13)5 (anCaglyl g (aojliel (eletal g (5 (g Lo (o3Lal (sbay)bas (135 s
conlio sla Jome b Ke (6ly 0 lmedis (g S maonas sla by, 5l s opl ,> (Yadav et al., 2020) sus ol
oo a4y JWasl cloolSiuy) (gly oK bl wT bl ond ookl 7,8 0l > Slawy JUis olfiwy] @lis! 4l
o)lpmodiz (b)) g s o g ST (63 prenad Wl )3 ol pli )15 5l odomy (Se Julos g 35 4 45 51 (S
» (Mobarghaee and Ghasempour, 2013) cwl GIS™ Ll is leMbl gt wloly 48 5 455 MCE?
cslio 135 51 Jlxo o WLCT g, 15 el o o3lital WLC 55 Llad S5 g, 5| MCE 5 GIS plesl dipe;
Rya Gh9) (il ) Nsdiee 8§ (Gis (xle Jledlatul b lajline e 5 0ad kil (g Bgame S 3 (92
el ol B 2,5 5 03l 3,90 (6 e (el e (613 iy B gm oS o gy B85 S g
ey il LS saucadlgl sly (EasStMan, 2009) cul caslie (sladiy 55 &) gl oYL cobls b WLC 3, 4
s JUas] ol gl lyiel (Kiold (gl gblio s (slp pols B ) .l 005 03kl (TOPSIST) gl
b Slowy JU! (slaolim] (2bolSe ) mre slajline cgdge b oo (sl finghs 9 slaibuls Cldllas dlsyo JoSS |l
Szyb slne 93 35 dtanld (glad S (cancuglgl (sl 0035 ang Lalgs g o)l dajzall )5 o CusByo 4 a2y
sl sleme (35 ol Gedod ol 3 28,5 g Jlno gy b syl 5 LD 03938l 5w 4y (e Cuad g S Ay
a5 sancagyl (sl ol glajline 5 (S plsisar (laidl Jlme jl 5 0l 485 IS Wlowy JUa] ol (2l S0
ol L3 5938 i 5 3 oli s 13, Cpnan 335 i 3Vl @5 i pm 1 S oy 45 o3l sl
J] o) Glisl i G @y (i ned (5yS gy g cilamy 5 G Ol cage 4 g Cumer @y a3
o jl <aa (Pahlavan et al., 2017; Vaeziheir, 2019) S’ o a5 Joizmo lau 5 4 1y 2,5 b ) Slow
il o o ol (shncuglyl s Slony Uil olKi] @l gl canlio o Ko  ololid adllas

9 R wliig y
De bl Jobo 5 BBV 5420 Y5 L aiB YN 5420 YD ldlie (o) ) Bl )5 s Sadllan 8 590 80 gun0
oS (Pahlavan et al., 2017) col s g Jaine (slgn g Ol (l)ls g 0ss gBly 4dB> V5 g 4,5 O) b aids YA g as )
Gl 039 45 VORYFAY Lyl 59uiS JS IVAD Jlo (gylod yuo ol o ol Cmor (v JSK5) ol (6,15 a0 dilaio Vo (gl,ls
pMel ol gdo (AMar, 2022) 5 15 |y cunes 0y cp YL 2o yd Y 6Vl Cumen 3y b o)l (sl o M lo 53

'"Multi Criteria Evaluation

2Geographic Information System

SWeighted Linear Combination

*Technique for Order Preference by Similarity to Ideal Solution



Al et 20 9 ot U el 5 ol 15y il S 0 sl o

488000 492000 496000 500000 504000
= T e

000

3970000
3970000

aslllan 390 Ao Coprige .Y JSud
e 53 oy JUi5] oSl 53 sl 2,5 50+ 28RBS )3 555 53 Slowsy Blig) 15 By bois st (s 5l 05
by 0 5V gblie YU oS jlas JEsl oliug) 5 2,5 (6yl050e Ve 9 QA Y ) sblie sbigds JEs) o] o)) 353
Karaj ) 5o oo Jitio o0,0ddl> (83 350 4 pains g0ty 59 3 o5 W+ ggezme L 5 ¥ blio (slolony 23 0
(Municipality, 2018
Sl ey 25 e 0 Slowsy JUEl ol il cuslie glade (slicogl 5 olulis Can 3 M9 099
(e Sl g «Jjg b S5 gy Cabl | (Suald 4B dag ol 5 2)90 lajlixe 1 g jlixe
oy w30 Lt 1) )8 ploxl 8,50 Y JSS ad o3kl gl (o) 5l (2led sple sincaglyl ln 5 3l Blaie
il ) gyd 4 adllas ()l
b jlime ool 45" ol Slowsy Uil ol (b 150 53wt slojline 25 9 Lojline (2 Sieten (bl Joli i Jgl p5 @
sl 03 @)Y S5 3 b jlems 25
3,5 z,5cl GIS Sl38le 5 33 ool Canday SleMbl (claay¥ 5l odlitul b a8 conl o)lne &5 &g 1p9d p5 @
e el s oo )3 5l (WLC) (g (ad oS 5 (bg) Sl o2listul b a8 5 spgu plS @
sl 45,5l
1S3y S S 5 by e
9o ol (651 (gjlos lllil 6yl en59) Cap BAdS (ad (ulie o jolateds tla)lne (13,5 3 Ikl
S Bl | il 15 (s J o3l 5 (636 o6 £ ol (5308 (s3buon il sl W sl ot 31 o5
P Cagas Jle 4 jho ga B))) pieS 5 Cagas @S 4 So G 08))) e ol >l
User o Jod (o5l mlgs 5l saios ol ) (Al Madrasi and Mohammadpour, 2014) 5,.5 o 3l dasgeoxe
sobaie .ol ol g (ol b imlS g5 ges dng ] 4 @b Ol 3 sl 457 1SS ws exlazl defined
Al) ol 2 (392 53500 b 033 b (35 (ol 1 pslaie 5 @l (390 (Jo3 b odigd Jilas ¢ alS ]
.(Madrasi and Mohammadpour, 2014



VPl o) oylais o i g 3Lt 0,90 o s Gt § Lanzeo Y

b 4 Bjlise 4 (23055 Cax (AHPY) (655 ool il dlds 13l tloline 5 9 bojline (g s Y
Ol )5 4 g ulats ol poaluds Julos 1yl LB )3 295 slaauglie by, 4 laasie ot o dslidis
S5k ppalie b 33155 S ol lS i Jlain] S (S 3555 ) 5xSsl S oripan 5 Sl
@Y il lagyjy Sopdy slize 4 28l /) 5l 568 Camd ol & g0 53 3,5 aslone (CRY) lacgliad
(B89 o g oy dlome dijlize 5 g lajline (295 sladunlie Jold Sluslxe &S plonil s o8 sl (S5
Ao e plnl HS348 Cjgods |y Sluslxe &S A oolatwl VY dsws EXpert Choice )sle 5

..\.»9»:@ Sy A]oy).n 039 9d Slodds J)‘..\JL.«:‘ «_i: i3 ).a..o Oy BI9A>me 33 oS L;:LD:M 44.12-).-: L)"‘ JRREWY :\...Qg Y

(P39 S S gy 4 02D 50359 (Sl Al je cpl 53 odd yl0jg 3 lll (sladdd (ge2) 5y S erissy ¥
ol S Bpho o (293 Ad g0 gor N30 L

)5 518 S B o 839450 )3 &S (Sjg (a5 by I Jols (Kald 2l i dl> e ol ) p)lez p5 0
&S e cp Vb ws aw o] sla il g ool Canddy (Sinld Lid @ dog b i 590 Guind > 5 Mg
el Colus a5 olads 53 5 0 sl aiy 15 59y 3 (6 )Ny Wigs QL] ciiu dly 357 1y ddiunld lon
L sblio s> (6)5 a5 51 L g cunl 5l edgdme )] 5 SeSume bl (51,5 a5 m5)ls H1,8 dblie 1 b g 35y
Al lodiy B 9 1S Bls )lu dea g Nlaww ! o] lyainl Sl a8 (glaieS 4 it ol Coglyl
azsb lae 53 b S caucaglsl (el dls e ol ) s Gbl gl &35 Ve Cules 53 b asuie
Colus o plaany 5 4 1 dawgi slogyb slme (slp el 03938l (516 o5e 4 (o) o g (ST drgs
g ol kel BB 18 S el 0 & a5 4 & Oygoinn 035 sabjliel 5 el Cusdey
- Canl 0 03I YU loiel W5yls )13 5] gladls (o aST Slaay S

A8 xacagyl (ol (aa S el hy) | ey P50

:(Moghimi Kandlousy et al., 2018) cuul s ploxil 3ud>s ol )3 a5y &5 ol dls o (28 Jolds 59, (0]

O Giloombie s § puanal i pile LS5 @

Xii <
_ J Y alal
rij = ')
m 2
i=1Xij

03 Jloyi el e le s (20155 @
Vij = W; X1 Y ),
o )lmo 51 S5y gl o Jlony) g cuto JTonyl 4535 dlne @
A* ={(maxV;|j € JH), (minVy; [ €j7)} , i=1,2+m
A” = {(minVl-j|j E]+),(max Vij |j Ej‘)} . i=1,2,-m
e Jlowsl g oo Jlowsl 5l aS o Aol (fje s @

S = \/Z?=1(Vij -V )2 i=1,2,--,m ¥ Ay,

S = \[Z?=1(Vij -V )2 i=1,2,-,m ¥

Jlosl Jooly a5 458 s (Sd5 dlne @
C*: _Si I X.LD‘)

5Analytical Hierarchy process (AHP)
¢ Consistency ratio



Yo

s lomro 3 U/ jped) s (g5 s ilowy JU] ot (b S0

l,lro 525 9 oylre (s

\Z

MCE daloxe (i 23 0339

\Z

[

8538 e 3 Sl s 420

\Z

e sla e s Coglgl sl o )lire diz (6 S e osliiul

\Z

e b ppansS Sy

S5l 3,55.Y S

ylrassj g sl 0039 9 Of 99 9 G5B @B AU (S LU ol pod &y (w22 3 )90 Gajlome 5 9 jlme .Y Jooa

' ' < L | slaylize .
slbebey sl abeb S b jlime el )
b c d
oS x5 % * * * ( / e e
' o [+88) wlssS
) bwy
[V pE Tgey) . R
L * * * * (1VY) (ool e Owipe sSeid )
) ¥
Oy (+/vWY)
- * * * * (+VAV) e sl g e
) vy
hals bt * * q (+/02¥) (42 ) i
el bt V- Yoo * (+1-AF) &8y, jl alold
a5l s Yoo Qeow * * (+/+M) JuS 3l sl
. ) R \ . N 5l aols
wiied . . .
39 ks ool
alols R
JETR s Y. s.. Yeur Yo . 7 b pauno
Lol 55
— (+IYYA) Lo
. ] leo 5l alold
FEAS b O Yoo A A .
ol by
il aold
a5l s Do Youo * * ’ P
ool 3131 ,
» . . . . . el l:‘*‘ﬂ 9.| :
il ks b o3 v( /ﬁ)‘ pladab
. e 5l alols (+17¥F) log >
208 3 g Yoo * *
U ks ([
ol Sbyd
: oy M5 Ji5 510 ) alold
prIste k> * * Qeve Voo Slowy W5 J&5 55 5
(+/V¥%)
el s Yoo Sen * * (+1VYF) Judad 5l alold
w2l ’ ’ 5i0a]
(+/-YF) 3390
. o Lo SlS 5 ol o J oL
1381 o \a- * *
el (+1+¥)
, s Sl T emolSzug) ) dlols
1381 o \a- * *
U (+/+Y¥)
a3l hs Yoo Qenre * * (+1+YF) o539, 5l alold
ol "n")” * * * * A ld s L?Dl)l LS)’.’)lf
x)lf Ja..uy «eD S (~/~/\A)




’f’r:’ﬂjwl‘fwjomojjd“f‘ffbwjm rf

Ana040 482000 A0 209000 i son AR ARz prery LTy i g it Ry igibd a0 s
“ v
- s = n%- " - “é,!_@u
H H H 23 H g g z
H & £ 3 £ H s :
g = = : 3
H H H H H i
H H H H g EH
¥ ¥ g ] H ]
= g s 3
g H H H H -F
H 2 g g B #
R

H g L H -3
B E
i H £ g H H

[P | LT s [ —

- aa —_— — o e voe Ml
- i — "
awmo00 asz0p P s09000 sanan prTy Ty Py T vy g azle aunn 504060 sasnio
- = all
0w o ssuma sonuna sonn ason s oo ouvo i aomo wmon  awow_ooow_aouom
N V N

s
P
\§
>
s

i
e

e

w7
ey

wmone

st
! >
hd
»
oo

o
o
a0y
fre)

Cad
s

ey
wmm
e
sus0n
9800

. 2 ol E
i g 3 1 ow Tk
H . ]
i H H
[ i
2 o s
3 e o0 e Saoas ErTa
T B~
d [} R
ancnon samnan aosten saann sos000 e e e e s ww o o s
N N «
G H 3 -8 3 ; "ER :
B q H £- H H &
E = B * & B 5 H
2 ] F] H] ] g
H H H H B * H
£ ] i H i s g
g g H H g ]
H H H H H ,' H
U
§ i g 3 5 nend
] ] i
¥ A = 8 g L
[E——
— v — s
e ey preem e e amwom anzuon nsane savaro saaon0 serona awaonm anscen saninn sasons
=
“ [« &
asson asconn aanon sonann snamoe

aenon 000 0 stonon suoes s s amsana soaen =neoan

W00
I3
s
w7600y
i
Py
V@?
ey
s
=
%‘
anoon

000
EX

amoa
s

)
Y
‘\\

4
",

(X

¢
\ 4

2T
smson
a0

aman
o0
Saiatnd

;
-
Y/,

2 'y {8 P "l

U e e
orr M

J K K
10 o8] 5y 1)l ctilonany JUEST 0ian] o2l K0 13 i (6, lno 5 9 ylamo 55 3, laibine gl ¥ S5
(o yowd 17 edlownmy Mg JET 35T 00 1 Aol i (S 5l dleold 1z cumi 1 (ol e ;1O (g Ol 1o wlii S B
é&'ﬁ W, 9 ‘s.:l.waw.;i dubml )’l alold 13 sJ.gSAJ )’l alold 1> mUl&bs) )’l alold Zc sJSJ 9 Juoé ‘;Lo‘ ‘5th LY
4 5o
]



vv et 20 9 ot U el 5 ol 15y il S 0 sl o

aas000 432000 26000 500000 503000 438000 492000 06000 580000 504000

B
[ s

975000
4
%E\
975000
3975000

3970000
vy
.
¥
3970000
soroma
o soroom s

3965000
F
‘ "
]
B
1\_
3965000
s

‘2980000

3960000
&
b
1
7
3960000
P

el i

e _ ~
s g H 039 g
E: o 18 g 18
& ° UTM_39N; st °
TAA_3ON- s i Lson: .
. | e — =
———— - o [l el g
e oo proees proe n Teveo 2000 Towo00 Sa0500 Soao0o
o al
assonn 4s2000 asso0n s00000 snaono <waoa0 aszo00 snon P snso00
~ N
. 6D . 6B
& N 8 g g
] TR H
g - - g g g
3 ) E : g
- - K‘
2 y - |2 H 5
§ . = Z H H H
" -
”
I - a g g
H - g g H
il ’ =\ ’ ’
G sty H PETTIREN H
gl 0.62 g g g o2y . %
UTM_38N;wia UTM_38N: e i ]
—— . M N —— ooas R
o 2 a B 2 ° 2 4 8 2
& Ed
488000 492000 498000 500000 504000 Aaaso0n 402000 assoon snoaon sos000
[} ]
sosa00 —
N
g| WX A ! g
g - g
1 = 2
2 — 2
t4 &
UTM 39N bsiin e
— e o B
— i
amaons o000 pEr son000 spa080
i3

80 3 Il QWi 10 e 0w (S 3ad Hlaro 00 3 luiliw] Wi 1! ¢ ool (sl lmo 8 1559 9 8 il il L€ JSWS
QL 1O By o g alold Jlro 00l )15y 59 Ml 1 (0§ (S 8 jlere DU 1Dy 59 Al 10 (s > g kB Jlro
2 62,8 Jlre 05 4150359

oy} sadl

Wilows JES ot (b oo i

User &b 5l edlitnl b cwlidipme) 9 e Clab ( wlb S glajlsey; 9 Bl) )8 Hlre (g5lud)liilinl .ol
Sl (J& 5 Joo ol (o yome 4 (o yiwd ilBdg) jl dlold (S | dlold ccud (sl jlizo .0 plool defined
aold ¢S (S8l Curdyg cuaw)yoi Slawge g olSuish jl alold ‘LS’L“""L)"‘j oK) | dlold clows W)gi a5 35100



’f’r"d)ufwjdmﬂ)j-"wbwjm ‘~A

488000 492000 496000 500000 504000
T T T T T

S

3975000
3975000

o

#
»ﬁ;}, g
o
% {‘

3965000
N
{
3965000

3970000
3970000

3960000
%
%
3960000

AR glain)

3955000
3955000

UTM_39N: &bl plossa

[ km 0.29 .I
0 2 4 8
1 1

L 1 L
488000 492000 496000 500000 504000

SR S b s L0 IS

5 gia) b (o5lon il o iy S8’ bl 51 mslil b Lol lows 5 CSidS 51 alools olS3g, 51 aluols ¢ o) §
Aoy g alold 5 pojpw (Sojud hre odddlilis] asds dgs (clp 200w 190y 39 O Wbl SlBALE uS o
255 Bilse (19) ©po (295 Slrdmlie o) I Jols (slajs 3 ke (a4 borye (sla)ke 5 3)lulinl slaasss
SAS ©pb baye sy 2 38 Ghel Sljbee AiE g A8 atd bjlne ASE 5 (Cunl 0 W11V 90250 b lise
Ol &8 0b 4 (Staald olog A5 g 13 (5 ) MSea(s9) (ad S 5 hgy 4 08 J10)jg lajline slaadds (¥ JS)
el 01 1) 0 IS )3 )5 1o sl Slamy Ji) olStuy] hin] (s anlie (glo e Sl

B (au gyl Cawl a5 03 byl alias a4 dtanls (glavaiy 35 S gumndl g y 4 A ¥ sawce o gl 3 Jolo i
oz jl ol (6l g o g balold cyajpm (58 lno d gl ol Slael a0 S (6 e o
bug (2jlil (ol Cuod g dmwg Slagsb jle 93 sl g 8 gl el SO B Hao B3940 53 (556 (g, 4 0l
e 55 de lajline (i 3 85 Gjgo (295 slrdmalie () 4 2l Sba)line (23059 (Y gie) €5 ©jge )8
oz )b (o) Cead 0050 (S5 Slslims ity o ) ug g Wb ol agias |y (g (YL Lo o g lnalols
(+17F) cutim 8535 o)lai 390 Grdod sl 5 oo S Jgi @lts (olslyy )5 )15 18 ol 60 5 T dngs
bt 365 4 |y wlowy Jlal o) hinl (gl |y Coglel i 03 9 4 45 (5l Gy 5 (205 5ol gy o)
3 oo QUi |y Gl By 3l ol slodly S gauca gyl Al & S ol



¥4

o 3 oot el 3 i ptes iy JUEH ol ot 3 o

TS e Silowny JI! ol (b (R0 g (U (g 55 iy )10 (g5 Lre (glyr 4y 357 2 5Ll Y Joun

ey 2l el

Owire Sopd e g Aol Sldng cagb o) Cund

\ ) -/a¥ +/AY ofoyY o I¥
Y N4 RN <[AA AT ¥
Y .I5 NG NING [-¥0 -/
¥ ) «/AY +/AD ofoyY [0
o .[5 RN «[AA o[+YA ¥
5 Iy AN AN ofoY¥ Al
Y .[% RANS N o[-5¥ .[%
A Al ~[AY -[20 3 A
a 3 AN <[AY oYY /A
\. \ /A AN RN «IA

Slowny JUBS! 8] (b 50 camwlio (Ga 35 (s glgl Cupa Jlony] Jaoly 4 435 1o oud (9335 olime - ¥ Jgaa
o (g, 31 03wl b &) o 53

bauS O g e s polus Guamill iy & AL S sabes)

Vo /vYYYS A 5

Yo VAR sv5 3

Yo s VoV A

LR i) N

o WY R v

5 AFYY V5D Ve

vooevvra YV ¥

A ISEYAN FYFVY )

LTy Y.ov

Voo eIYoRYY Iy Y

488000 492000 496000 500000 504000

| :
Bl s 1%
] {

AR sLaia)
% r Wl sl 4y R 1 §
3 3
UTM_30N: Ghousiin planses sxs e [
0 2 4 8
488000 492000 496000 500000 504000

ot g 31 e 35 led (s gyl At 1 JSS



VEF o) 0 ylowis o yis g OLidt 0490 o s Coney j Lo ¥

S5 4% g S

iy (Sejed Jold (ol jlns 09,5 dw )3 Jlae ) W ilio j950 9 (y 5l e il JUil olia] b Se 6
Ml piuss g 0)lmotiz 2b5)) ) jl ddllae () ) 8iud (yglaen 9 Bl LS ()8 g o g lnalold
olitwl (Si9 (Sl jl &5 (LBg) plgiedr Sy (Jad <S5 gy Sl bl oS 5 sl owimen b el (o8]
LS b jho Bdgamme 40 g0 canlio Ja5 5l jlme yo (59, ol 55 0 edlii] gl o (silwodly GIS lase 45 g 05 0
Aolios 45 b (e Al i 1021,8 Gzl 3 (g5 hasllie B 31 dd (g5l il (66 Jas il ) oolizl
boiye (139 5 Bjlire oS 5 5l g 235 oolisol abogypo (slajlimo 1o g sline (25 (g sl dbgiye GLolid)lS 5l S8
by g balols jlae (Sanld A48 dgs dlsjo )3 &5 a5 0y (L (23359 ol )5 and (Suwld (2l did
2l A 5 IVVY (s Saie b (Bl )l g eipw (Seid sbajline 9 s 1) 059 0o YL IEFY o
(LSS ) i (Suged slee 4 bape Slajline 125 )3 dajlae pj by )3 i8S 15 gam slaas),
e sloylims i ol 5l m g 30 polaisl agiay /0AF 21 Ly (g 0 3VL b Jline 5 (L L e g (oolidone
Sl 5 b dlaly 3085 )8 an sloag) )3 /A8 L lbSB o VY L sl VAV b I 0L 54
o o 520001 (3 sVl +IYYA Jlaie b &5 5 oo Lol (sl ys 4 (0503 slime 2 50 Loy g ol Jlino
Jaxe (Y1) e o Rafi€E Lalllas )3 5,05 )15 +/VEF Wlany ag S8 55100 51 alold 5 +/VAA 5l (Sl Capmds
ol 3530 | (g Y oy 155 85 350 ] alols 5 1535, 5| el VY 555 L) (s 3blin J el
5 Bosompem ., ,» (Rafiee et al., 2011) s bl jod (b yind L9y 4 do g5 b ol K adllas ol ,5 0500
b Sl adgs 5 510 5l aliold 5 +/YAD b (GoSe gblio jl alols jline dbajline (23059 Al jay ¢33 (V41F) () San
adlas pl > il HI,E gam slaad, (o Aoy, 5l Aol g cud jlre 5 W3l olaid] dgsa ) i o YL /YN
ol el Cand Hluss Sl 7,8 o )0 ks di8,S 4as 13 jlre cpl (awy 0 D90 ddlaie )0 S Bl g Hlss Jdoa
GG 5d Cal 485 )50 )b dngs Cebl g (ool Jline (8,5 jlai 13 b 3o 5 0 Blod pols dalllae )3 Jbae
(eolidme) oSS g8 Jold laeo (b sla Shg e plol JUl ol (b ple Cap 4S5 )5S )3 a5 (6%
ly 039 o eS libime) g (Bl org8 slme 8,5 )18 gy 3)90 (ol S g L) (6 0)l8 (b O bt ) aloll
SlSs iy Sl el SB 5 Sl (g )l8 (A o plie 51 alold (clajlire rizren sl 03l (olaisl 365 4
Sygeo JS! olius! ob Ko b dlasly 55 sim iU a0l 45 &S slaallles )3 . (AZagsapan and Cabuk, 2020) xsg
3l b au3S anas; Cebl g conl pboml B b 435 g bajlies 5l o3bj ol b &Sl Jdser Gusnanl (o) 5l €85
Cp i oy g g (635 pe Bblie 7,8 e (Siwols dsds dgs jl e (Yadav et al., 2020) col oas ool
355 & S Slogsb 5 Cuasd Jone 93 5005 poleatS] 395 1y (St (2508 (558 9 Jlab 3blis 5 (Sl
g & e iy o bl ) tiie (laan S ab (o gyl dtunls (AL S sl b9 3l ool b b 03933]
lp colue Jilis (Bosompem et al., 2016) cé )5 ploul Y+ V8 Jlo j3 Le jguiS )3 4  udios 4 dogs b5yl )3
Colue U SO Z 1y 35 b ¢ 3uins opl dtanld oles slodls 35 o 50 Casl 0035 e )l VEY ¢ Jlas] oS! el
il Jlis] ol @l can p3Y (Sauols gl Sa ks 5 i

@‘0)5\5
D9 g0 SIS g A dliwgindy oS el odd plosl )8 ()Pl (Jlo cules L dlie )
References

Agagsapan, B., Cabuk, S.N., 2020. Determination of suitable waste transfer station areas for sustainable
territories: Eskisehir case. Sustainable Cities and Society 52, 101829.



i et 20 9 ot U el 5 ol 15y il S 0 sl o

Ahangari, F., 2017. The role of transfer stations in the collection and transportation of municipal waste.
Journal of Science and Engineering Elites 2(5), 73-89. (In Persian)

Almodaresi, A., Mohammadopur, M., 2014. Locating suitable areas for waste burial using fuzzy logic
and hierarchical analysis (Study area: Yazd city). The first national environment conference. Pp: 1-
11. (In Persian)

Bosompem, C., Stemn, E. and Fei-Baffoe, B., 2016. Multi-criteria GIS-based siting of transfer
station for municipal solid waste: The case of Kumasi Metropolitan Area, Ghana. Waste
Management & Research 34(10), 1054-1063

Chen, S.J., Hwang, C.L., 1992. Fuzzy multiple attribute decision making methods. In Fuzzy
multiple attribute decision making (pp. 289-486). Springer, Berlin, Heidelberg.

Eastman, J.R., 2009. Guide to GIS and Image Processing, IDRISI Tiga (manual version 16).
edn. Clarke Lab: University of Clarke, Worcester, MA: Clarke Lab.

Karaj Municipality., 2018. Studies of Karaj city waste management master plan. 850 p. (In Persian)

Kharat, M.G., Kamble, S.J., Raut, R.D., Kamble, S.S. and Dhume, S.M., 2016. Modeling landfill site
selection using an integrated fuzzy MCDM approach. Modeling Earth Systems and Environment, 2,
1-16.

Khorasani, N. Rafiee, R., 2006. Comparison of two methods of direct transfer and establishment of
transfer stations in the urban solid waste management system. National Conference on Urban
Planning and Management, Mashhad. Pp: 881-895 (In Persian)

Li, X., Li, G., Sun, G. and Shi, H., 2013. Research on layout optimization of urban circle solid waste
transfer and disposal stations. Journal of Networks, 8(8), 1803-1809.

Lin, Z., Xie, Q., Feng, Y., Zhang, P. and Yao, P., 2020. Towards a robust facility location model for
construction and demolition waste transfer stations under uncertain environment: The case of
Chongaing. Waste Management 105, 73-83.

Majlesi, M., Zamani, A., Fayyaz pour, M., Shamsaei, V., Sharifi, H., 2013. Analysis of the cost of waste
collection and transportation in the 1st area of Bandar Abbas city. Journal of health in the field. 1(1),
37-45 (In Persian)

Mobarghaee, N., Ghasempour, N., 2013. Application of Weighted Linear Combination (WLC) and
Analysis Hierarchy (AHP) method in locating municipal waste landfill. The 2nd conference on
Environmental Planning and Management (EPM).pp. 1-12. (In Persia)

Moghimi Kandlousy, A., Mohebbi Tafreshi, A., Mohebbi Tafreshi., 2018. Locating appropriate areas
of municipal waste landfill using TOPSIS method (Case study: Langroud County). Iranian Journal
of Research in Environmental Health 4(2), 112-128. (In Persian)

Nilchiyan, S., 2002. Site Selection of Transfer Station and Collection Centers of Municipal Solid Waste
Management System by Using GIS. Unpublished M. Sc. Thesis, University of Tehran, 187 p. (In
Persian)

Pahlavan, R., Omid, M., Akram, A., Nazari, A., 2017. Locating the urban solid waste recycling station
in Karaj city using GIS with the help of Analytical Hierarchy Process (AHP) and fuzzy logic. Journal
of Biosystem Engineering of Iran (Agricultural Sciences of Iran) 48(1), 145-153 (In Persian)

Rafiee, R., Khorasani, N., Mahiny, A.S., Darvishsefat, A.A., Danekar, A. and Hasan, S.E., 2011. Siting
transfer stations for municipal solid waste using a spatial multi-criteria analysis. Environmental &
Engineering Geoscience 17(2), 143-154.

Shoaiee, M., Rahmani, D., 2020. Evaluation of waste collection stations in Tehran using the combination
of fuzzy hierarchical analysis and TOPSIS methods. 1st international conference on challenges and
new solutions in Industrial Engineering and Management and Accounting. pp: 1-17 (In Persian)

Shorabi, R., Najafi, A., Hassani, M., Haddad, M., 2012. Investigating the location criteria of waste
transfer stations in Mashhad city. The first national conference on urban services and environment.
pp: 1-21. (In Persian)

Statistical Center of Iran., 2022. Available from https://www.amar.org.ir (In Persian)

Vaeziheir, A., 2019. Locating urban waste transfer stations with emphasis on environmental issues. The
6th National Congress of Civil Engineering, Architecture and Urban Development, Tehran. pp. 1-
13. (In Persian)

Yadav, V., Kalbar, P.P., Karmakar, S. and Dikshit, A.K., 2020. A two-stage multi-attribute
decision-making model for selecting appropriate locations of waste transfer stations in urban
centers. Waste Management 114, 80-88.


https://www.amar.org.ir/




