‘f’f C,L’LAM.?U (;’ GS&L"?) GT O)LQJ::’ 6\? 0)5-5 6‘5}{)405).3 )\) )9.) }‘ JM 5 ‘s”Lﬁé‘).i.? &-}LC%‘ W Oﬁ)ls 41@0

N 03L&t (156 39 (S s Wlow (Gmilong) (99 ST 2 lio Sladigy LS
o 50 e Jki g 5 g (231 2> OLEMLY s

Y \
IR o9 ¢ X5y ol yo

SRR ool o o)
YYGV axin

VFeFf[efI¥e i oy &6 VPP FIVY :cdl o &6

oS

SR (B9 (2] 3] Bad ol dilowny glgil (ublage (39 5l Aot (GB (8L (6 e golgz 5O CMSLAe (2 i eten 31 (S
fassl 50 .o oolisw! GIS ipl g AHP oS 51 jokiio oo -Gl )l jbd 50 (6 oot Nilownny il (180 (610 el sloas 5
bz 50 FleMbl sbary (s 53 9 b Bl b jlune (guiscu slgl 3 (BO(y)3 & Comnnd (yupaw 9 Wb (3 Ll g0 (gl slare oy
oyl bl canl T 1 aliold « bLS )l sloely 51 abold Jolis jlomo dsws i 45 31 Lis gulis b )5 1,5 Julows g 4325 5,90 GIS
Ot Pl o sl 4B )5 5900 (5L Gub o g0 dilow (185 35150 (2L 53 (28] (63251 g oSS 51 aLold
2Bl plaisl o[oYF Hlado b juw Lad 35150 1 aliold ¥ & (59 o yipS 9 (Bl ol l alold &l & «/F) Hladio b 39
1y Jriliy (o ittt (5310 e VY o Jolid oyl 5 e (528 Jlonid (5L Cbndd s (atidon outol oy (o2l i b allae ol
3018 (LiG 095 3l dilowny (180 35T 50 Blasl cys

Qlﬂj ‘@Ldl)p SleMbs! (i ‘L_,’_M»\A.Q; Qéo ‘g_',-.'li()&“ sé‘).@‘.:l} JJLM :‘5..\.5.15 ulf)‘,

(Jgima 00t 55) ol el o o codusl o131 olSils clihioss g pole axly comn jlaumme (550,400 p (omasss (6558 (ggamitilo DA
dr.m.badri.hse@gmail.com
hbahmanpour@jau.ac.ir -l | «g,8Ls « oDl 03T olSiils wg,0Ls axly (HSE) cos; oo g culage ( donl (cmdiges 03,5

\d


mailto:dr.m.badri.hse@gmail.com
mailto:hbahmanpour@iau.ac.ir

‘f’f C,L’LAM.?U (;’ @L’-}) GT O)Louia 4\? 0)5-5 “5}.’.)4.0[5).3 )\) )9.) }‘ Jm 5 ‘s”Lﬁé‘).i.? &-}LC%‘ W Oﬁ)ls 41@0

o3l 15 el oo wilanmy 585 celio (gl Jmo 33l
Bl (8 Jore (0050 Codgie Al Sole; »
5 o) aslh awals 1) e Cawj oyl
Slagts, & Sy azg Wb (VT () Sea
6ok slogazls 5 Jelse 4 wlowy gds s
95 RSN TY ol 5 (wgis) o)l (K
Lo oo Wilomy ilige (33 (gl T+ TV () o
2 a5 Gl ouls al)l egio 5 ounie sla aSll g
NeSD ojloly 055 ols Lulpd g lacusgame S
5 Olles alale LbplSe (YA ooLSen g
3925 31 Qliwabol Jgax aina 0 Gligeas 5 Slalad
ool Clles 5y gzl Sl el wald 5 Lyl
ol 5l ol San (V-TY (e 5 (oand)
LGS &S conl (oo (oo a4 (plitws
il Skl (oanb glie 5 Cony bazme 610 1) g
oBaws 1y cnianjees solasdl [l 5 asly
9 Sloen) sl adlo | (g (n e b (ot
08 rags b oo il (VoYY ()] San
sl 58 oulald) 4ol Sy drwgs g bl sl
O e e Copde g QLobe Geizen
Como ol dnwgi Jool 51 So lye 4 wileny
arwgi slag)b Sbjgps 5l 45 (g ek wed o
55 8D ol Jlal drng 4 ey Sz o

FARA A LN
ieilyd i G5l oolaiul yans a5 Cnl gy
oY 3l oolizal LUl a5 talae 15 lse 4y
il asls 1) Ll Jdos g 40555 g soaie  Sledlbl
b ogr awless iy oSGl Jane cnl aige J> Bl
@l DMl s g sla ol 4 4z g3
S I8 g 9 plesl 2UlF 5 (6 S peead Jilawe 5o
Cqz Gyl g el an S (Slodbl slaay
GIS ) onlil silony 0580 (gl conslin Jmo 28l
VY o) wlioo o b laipe sl sl s
dools 3l oudie gz o pow Ul s 4 GIS
5 S5 Wil culie jlew oyt cal o
% o)krediz (S peeal by (VVY slBgn 5

doddo

oy il e )0 g Loyl wgye b S
gl Gldle 5o kg a Bl )0 Gt Cumex
Rl A 50 9 B pae oy 5l e GRIP e g
93) Sel 035 (638 Bblie )3 Wlowny glgil 0y
05950l 4zl (VoYY (e 5 Lol )Y+ VY o J
035 (S h Comj auze j0 ddads o 4 oS
Dl el (6 08 sloall; (g3luopgana 5 @do (SisSx
5 Jolse 4 mds alie slo g, a5 Culls ax g
S e slahy) 59,00 (K o0k slaazls
losslonny @30 lp ComsgeS” Jrad g Hilg ralex
Y YY (e g (5 yg]) sl 0s )5 olpiiy 5
sk )2 o2 S oo B 4 b 0l b
Sl @ @B by e sRd Bble
g Sty 5l ael il olge ol eailewy
# Ll s ol S yae aw » o SUiks e
b oojgyel (YV-TY g pol) wad o0 )13 Sz (2yme
JLs 4 5 68 Coxex (3938ly9) S 4z
lyl GlBl pizmen g Y Bpae (Wl G
5 ol oo (S slooilony alax 5 wilowy
9 Wlowy Jare > lp 6ot slocoJls...
$9)) Sl 485 ool olge (nl (80 el sl s
U S bl Lly l o (YA YY oo Ko
BYo 4 o5l alr ladilony gl caslio 80
S SLS Sl &) el Wil e sasie
& 5l b el g olatdl (asecon
Ao pas (Vo VY () g pdul) 00,5 lasilons
5955 (L el ) (55l 5o (e Gy Blis 4
OB e Sy bz (Gl e G plgre 4
Slgo (35 (Y VY (], 5 ga51) Wyles ooy |,
3Gk bl OMane alez 5l o 0d elx
sl 5o loo sleday ol aloz 51,585 slo e
OAWae )0 sl ogat 4 9l sloged
5 Sy baome lown (Jgolps Bo 5l AL
— oo g loasST IS ek 1 (g et Sl
PS50 S e e e DA 5l (G g Wil



‘f’f C,L’LAM.?U (;’ @L’-}) GT O)Louia 4\? 0)5-5 “5}.’.)4.0[5).3 )\) )9.) }‘ Jm 5 ‘s”Lﬁé‘).i.? &-}LC%‘ W Oﬁ)ls 41@0

Ol s & 3l Sleogas (g4 &l olgs 5l 50l
il Hlas 15 0ady Slogage g yladl Ceodlw ¢ S
S (Ogeiadi po gliwl)y )0 Lol ragh (oplplo
el 0350 ,8 (gl g Al Mo g ajLa ol
OB lp e (e L Gdos pl 5l Bas

el Q‘}QJ o QSJ'Q‘“’ JJLM ‘SM»L).Q;

& Wl adlaio

Coma &gy 30, Lol b 3l sl o
Ol Colus g plp 051 G Gyl 4 b gard o>
ALY o g leds s Budo el ool ol y VIO
A L)T ol 9 00 ).:u APAY V7 5
Comezn b e Ol YOF Jlo 5o sodie
4 03903 sty Jo Olajles 5 onal Jladia e
Voo oga> w4 ol e Comex YoV JLo o
530 (VN L g o) Wl iol38l 185 eudie
QIY sgaz &Ll 5 5 YO« » dgax ailje, o o 0
50T & az g b a8 955 00 a8 wlowy (5 (gebes
Jros BB T olge 0o ,s YO B Ve 590 00 plol
dg2g Lulj olge pl dop o Ve B O 5 bl LB
Sl Loyl g Jolse 4 alby adgs Glie o)l
ooz 5l A le Wil 51 Sy a4 o) S
s(_gol..aﬁé‘ J.o‘s.c Wy Oy90 009l Caxwg
ool 38) g 9 VY9 Ol s (Ko 3 sloix
(Y’\/\ 66\)9»4&&3

1.3 as w‘ ‘LD‘).M: g.,u).n.\.a: )‘ ).:9.0 6‘05......: c_‘i‘s
P OSes gran S culre 5 Gulbre (giluddlas
2 (VoYY (2) aS o 5 Cosdad sae byl b
2 esax ol o 985S wliass ol Ll
5 Wl Sldbl e 5l colaul Lo o
Aigy a5 olo lid gl 0505 0 lasaiz (6 1S prenal
5 8 i )3 hilony (Blage (80 (gl cenlie
Q.éo J.z.o @Ld‘).x} SleMb! WY )‘ oolazul
doe b pladl b ) o (VE- ) o) e
SS5 5 GIS 1l 51 LT .aioges (6 s dilowns (480

A0S oolaiwl o lrediz (6 S puoual
Sz Joee 580 sl ks e el e SRlBIL
Jolge 4z g5 o )ls &9 58 wilowy (B0 jslaie &
b Sy g (B0 Jome bl ;0 5o saaie
SLole Cuz siw sl g, axdllas 0 )90 ddlaie
S0 05 g a0 S ESg o wiloy 85 o
azmS 50 (YoVr Llen 5 (605) 09 winlgs
Syge kb e Cudib ey ady Al
O el 0050 )8 oSS Wilowny (80 Sy ool
il oledbl gt 5l oolatul gz
Sz e (npmslio § oot 028 sl (GIS)
st 5 L) sy oo S A (55928 Silowny (30
3 oo fSluw 4 axgi pac (VoA (o055
bl Wl S laie 4 5585 sl 0l 51 (55l
ol 5 1y (35 e e L 5l )3
5 G9re ) a1y dly g8 5 (gslaez azl Lol
Oz el Cldlags Caoley 00,8 Jowe plsbolos!



\f’f C,Mls (9’ @Lﬁ) GT D)Louii ‘\? 0)5-5 6‘5}’.)‘\-05).3 )\) )9.) }‘ JM 3 ‘s”Lﬁ.é‘).i.? &-}LC)LB‘ W Oﬁ)ls 41@0

TEHRAN

-
Tehran

IRAN
Islamshahr

1

-~
!

Key

EI 1891 city walls
D 1941 built-up area

771 1976 built-up area

\j 2010 built-up area

Revolution Street
Azadi Square

Imam Hoseyn Square
Bazaar

Tehran University
Bus terminal

Milad Tower
Naziabad

Niavaran

** Biseem-e Najafabad

WONOUVAWN

o

5 kilometres

Yore 5 oodlee VAAY e o5l 55 o] lps i) 5 a5 et Codga ) S

L gy g Lools
a2 OB sl el 6905 g5 5 Bios
Ol Il oeed wilews (Sblage (B0 Joe
L85 B seon Dyge e Al 9 (Sl
SO s slolme gl Sl 4 pladl s
5 45 Ol D (2l slaaY ksl 500 S
LT oo y39 4o ool onds lulids (gl lomo bl
Sl abades S5 5l ey (230js sl s ,S
SIS ) ST 31 ookl b ¢y g 0 oslazl
ol digy S 4 S GIS Lo )0 baayy
sl 055 3y US4y o (gl ] e s ol

OB 2 Sge slajlne (ngas )
Olgd gl B sliwl (o B2 b 5l el e Gl o
29 & S Oy Slalllas (riizren 9 lgs
OB e Lol Fee slajlae Cuond
o e cnl ol el (6 el Wlow SLSlage
Gk 5l elsl o wind olulis S Lo 4o
el sla b 51 S e 4 e & S b
G Dl Cwsd 43 G359 5Letel B ol 00ls ()59 00

Slr SO g anwgi caiS 350 Jelse 5l (S
Sro) Je—wily (o5 2 )0 s 2,8 gyl
3 0505 S fegkS F1 ggezme 5 ol
ods bl )]s o 0090w 3l z )5 g eogume
o 03gamme 318 50 ] jegS YA as el
Carg @ pe ogheS A ggomme )3 3)ls )13 0l x5
N A PR e e o ORI JVE P Yy U g
OlR5 03g95me J&18 50 05 ey JuS yogkS FY
OlAS A oS S Wb bl e jo 0500 )18
a0 )5S loj ) Jlas anagy and bl
el Jo o plicanlad 3 18 ol jls Jlas
ygltie bngs o0 bl Slalllae Lulul » 45
ol el gl Sen sl 5 5
hoes S 9 05 0y Dlalllas 55 0 5 (1)
Sea> (15 53 03 dime) €589 Dye—e )3 ol
D9 5 0030 | ol 4 sl FAL e

Ol o Ay ol o Oyl Yo o Ll VY-

309 YL (Y VA (o poge 5 (Sl l) 0l wale>
@ (S0P 9 699% 9 OIRS R $30j)) Jeniliy
dxe ol (gl oS s Jole Jled gl |8

ol Slowy Bligy 490 (gl aip



\f’f C,Mls (9’ @Lﬁ) GT O)Louii ‘\? 0)5-5 “5}’.)4.05).3 )\) )9.) }‘ JM 5 ‘s”Lﬁ.é‘).i.? &-}LC)LB‘ W Oﬁ)ls 41@0

e 5 DY VY cyhlan o DY V8 leiisn) 5 50 (6 s Silomay 80 b e sl lre 25l N Jga
(¥ ISWAXY-YY

39 bl =S el b s
\ sl Lo e < Veen
v coolial S Voo =Yoo
iy ja‘“?*" )S.QY"’*Q"’ me}wo
bl
£ oo e A RREE
N el Lo e Veere —Yeooo
| eliols loany o< Ve
v coolial e Ve Yoo
v Lansgie EO% PP 2 loanl T 5l alols
£ oo o R Ak
o elie s o> P
\ oolial L SN0
Y coolial S Ve —Yeoo
¥ Lsgio e Yoo —Been S 5l alols
£ oo S B —Yeoo
o coslie )l Fo>Vees
\ elie )l Soy3 < Ve
Y ol Qo Yo -V
¥ Lo doys Ve — Y0 -~y
¥ bl Qoo Yo — ¥
0 eliols Lo Soys > ¥
| eliols loany 95 Gbls
Y onlial Bz gkl
Y gl SosleS 5 =5 Gble 2l el
f ol e Gblo
o clio ;Lo 2k 2l
\ cosbiols [l b sl
Y bl ok
Y Lo Luwgis S,k
f eslio Sl
A clie Lo Sl
Sl Yy g by Gan Lol mhaw aw oS by lre (gaiaglsl ¥
S5l o (VoYY e 5 Swle)(Y Y (y2) Sl aades SSS 1 eolaul b al> el o
3,5 15 e 5le Sy Y g g by al> 3 b aladl b )lss gonaglsl 4 Cons (AHP)
5 LY (()39) Cownl g wial awslie ol 9o 4 g0 2 slie Gl AY e gbasly 4 g,
(YeYe ohlen g 605p) awl caws 4 Y ,; CS 50 e g 0010 ol )5 s g Oldlas 4l
ass Expert Choice l5sle, 5l elaie cpoy ol 00l oy (Sl oY (gl 50 bl

"



\f’f C,L’LAM.?U (;’ @L’-}) GT O)Louia 4\? 0)5-5 “5}’.)4.0[5).3 )\) )9.) }‘ JM 5 ‘s”Lﬁ.é‘).i.? &-}LC%‘ W Oﬁ)ls 41@0

aaxgi bogoad hos o5 a4 S bl (Y
g oo (GIRAT ) (6 1S el Ban

sy AHP g, 5l oolannl b o oolazwl Yo v s
Joaz losleinl b g (29 dunlin Ojg0 4 Sl
Jsaz) (Ve - 0) el lawgi oals slpainy o laiten

(Beskese et al., 2015) ;5090 auslin gl o0 alids (o9, CoaS A dslie (V) Jgax

%

(Canl o) sl

Gobus ozl g Caenl b

o (Sl oz )l g Coonl b

69-.9.“';‘-:-"-&"9&::-’?)‘5

69 s comx )l L
wl-éfg_;‘ S )l b

Sl o3,

\
v
A
A\
ﬁ

Y ¥&A

o le o9 Jlaie cp 5VL g (Gig o W T j0 a8
(Ghezelbash & Maghsoudi, 2018) ...

a1 Qg2 A1n

a1 QA 2n
A=

ani ano Ann

AW = Apax . w

dwlo Lol ol anld jo laaglad o 85l g
Sl oo bl ¥ oakl, slas CR (6,550 cos

1
-aij > 0; al-j =;;aji = 1Vi.

CR = CI/RI

1 aS Wog lyes (owdige 5 (500 Loy Wl
ool Sl )3 Cogac 5 Jlo Vel e abile
D309 10595 p IS piae slpalSiils

SMbl slaay 6,138 v, ¥

by Ll sancadlsl 5 bjlas god ol 5l om
(GIS) oLl Sl s 5l 5l lulis S
a8 ool slaaY (6 IS weas; sl el Glaie 9
)l}élr;); }l )9_14}_,;9 IR (YT 5Q1)Li4@ 99 f})‘)

\Y

sl (J9 polie Coled ;0 g 0gd oo iy 23 ) alal,
305 oo sl ¥ abal) 5o oY 5 5 loaY (ol

Vol
Ji

Y alal,

30 29 mlae L yle 6,55k a5 cel oS
Slgoge 51 (S (AHP) o3lpe aledes Ll (5,

Y al,

i s 5 55l el CT YU alal, o
oor Slp Gegh gl ol Bola G ile
‘_).aa.ﬂ.! o oolaz! S,940 Ja_t‘s) )‘ eLQg_JﬁLﬁ (_g)b’)l.m
(AHP) ol hke 2, 5 S5k olime
4 CR )55l cad azlis el ouds oolaul
O e e ol g0 45 lelid (Y- -0



‘f‘f Ql}‘.m.ng (;’ Gs":l'ﬁ'?.-) GT O)Lb..\i} 4\9 0)5\5 6‘5}.{)4&‘5)3 )Q )5\) }‘ JM 5 @lé‘)ﬂ? C’LC)Lb‘ W éﬁ)u 4-L3.0

Pl Aol 4 (o s
09 e Sl )0 e sl )9Sl o St 5 (S
i @ azg el laoly Al ay e ies dll
] S Pl (60 Sas 5 (goladl [l 5l el
slr oY by wae 5 & 5 Jom ange ol
e G shel aloz 5l ally (8 Jore ar (g s
O ganail 5 gm0 4 20055 sl
Jo> oy 2alS g Sgp S (IS 55k 4]
4 gl g b il 90 (B anje 9 Jii
Glae il SGo3 09290 sroly § Lol slrool>
S ol sloely 4 alolds az e (plply ¥ SO
oSe 5 9,8 se Bl o 4 gt G5y ik

(Y L)

s D oslaiwl ArcGIS, Version 10.2
R e o pie plw SO (2Ll Sledl
Copde johie 4 a5 cwl Jloms slaosls
Cowl 00 Ls>|).|a aools &‘5;‘ )‘ (o9 009
Sl Olgie 4y adly jo (Y- Ve )] Ken 5 5 ,5T)
il a4 by Oldlas o Joos
otbe (2Ulg 5l a5 15 0900 jled 4 Lol
S 3l 00l &l iy 525 g 5L 4 az g3 L ¢ Lol
cQ‘)Lion 9 g.)l.b? d’é?") S )‘0)9:5-).3 ‘).3)[5

(Y’ V4 ‘O‘)M 559)(7"“

(@) Ol e 3 o o WIS 5 () bls,| sleel, s ¥ S

~anlpl 5l o 10 08 58 g 009 (dajp ol S9w g
iy 2l e (LalS oyliie 4 musd g0 Lo
Al o ycmslin dilowwy Slaxl Cyz Loz g 00s
Jles yo aal T o515 (e o o ¥ IS5 Gollas
Loy T 51 28,5 alols b s 5 45 a5 wlows glg o) 45

2y s Flai gl 4 58 03

aal pul Al 3l alold
ool j5eb jlae g Joxe loaosz &5 (T4 4z L

089 5 Colw bl Sl oS stiis oo Joxe

Coos yhate ol 4o anlpl aSiis ol 0929 a1 jo

\Y



‘f‘f ol}‘.m.glf (?’ 4.5?:"?.'?:) GT O)Lba::} 4\9 0)5\5 6‘5}.{)4-05)3 )Q )5\) j‘ JM 9 dlz.é‘:ﬁ? QLC)LB‘ W éﬁ)u 413.0

(<)

(A

(@) o155 50 ol a5 () laanl ,l 5 alols azis ¥ s

S92g o2 Sloj ) OIS 1> lawgy oals 80 sladilens
039 09 yrio abold b JuS 5l azya (nlply o)l
IS Gillae - uSe s 5 055 oo las )] @
kel onyie Ol e 635 0 slacend F

il o s dihaie gla JuS

JonS 31 alod
Ly el ladheS oogamme 5l 2l b oo oS
039 3L}yl BB 5 50 b S o )0 Ygone
-0 it ;3 (5 pdydehs il el s (ron g
S shs Jb gl eS o pizes 05l

520000 530000 240000 250000

(A

() o on IS 5 (G ol o sla s acis ¥ S

&l Sl ez dlly o8 a5 laced j3 15 s,
@oladl L 5lax g o)L plie a all; al ol o
D98 g0 azlge JSine b (loeslu ) 5 ool lasl)
W G 05y Sk FeS ced e az e culple
— oo sboits wilowy 83 310 b Jenily oz
Ol b o9 (> 0 JSb Bl ol plis g,

Sidbge o 1y ol e 0 508

Sl SldsS 5 cwdn Sl AT 0l akie
ks ceoliol Wlown  oBo oo Sl
—0 sbeto (b el )l SO ol dlby 80 Sy

VY



‘f‘f OMU (?’ (nglﬁr) GT O)Loa:} 4‘9 0)50 6‘5}1)4-00)3 )é )5\) j‘ Mﬂ 9 @lﬁ.é')i? QLC)Lb‘ W é}f)u 4.1.3.0

(A

(D) Ol b 53 o1 S 5 (W) o anis b o

alold e lalad sl ax o conl moly .cul oas
5009 Fmslio dilowy 85 (gl Bblie gl 48,5
5 oS 3 ol e Gy Jo e
o @Al (Hlg P USs Glhe . Sep
Al oo 1o (65 e slalasd Sl alold oy iy

Ohln >l9 4 cad i b5l il wilens
Sre (039 FpS oL b >l @ il s
Bllae 0,5 o 3l dilown 80 510 Slasl (gl
Olee (505 Ol8 eh (98 Slateend 0V IS

RUIWH, I WLV S O

3l 68
2l e el (delse 5l K (o S8l 68
Sl aazgibo S arg gl (3o Joe il
Oiigy 5l kol adllae ol po LS by (o2
wd S 5 e Labl )5 sl Gl 4 ol

(&
() Oy e 5 T (o WS 5 () Lol (6,5 acis £ JSo

S,k
dmolns g )b oy e g By 5l T IS jglay
b b slacl Golos 5l (558 sl 50 o (s
wled Olie GeedS rizres g odd (83 Slge
Sl a8 ol lale oo Shls SaS sudy
55 6ble Sl cgz eS Sub @l

VO



‘f‘f Ql}‘.m.glf (?’ 4.5?:"?.'?:) GT O)Lba::} 4\9 0)5\5 6‘5}.{)4-05)3 )Q )5\) }‘ JM 9 dlﬁ.é‘)ﬁ? QLC)Lb‘ W éﬁ)u 4-L3.0

() Old b 5 o1 DS 5 (@) iyl e aiis Y S

oldeg hol gy a8 walys anlie LB & 5bws yluslow!
e Ohey M9kl S0 el mle o8 o o i o ile splell ales 5 ol 5o
shil & gy ool Gllae -l oo oz (s3la b o w b anglio BB 5 ol o & g0 4 o L3
oS le 2 L Tij o)l ye depaslls (6l ol atr o adls (il elde o anlp 0 Wgd

e oS (0 (I'*_]) ‘alj Ogmw 5l 09290 A3 Qe Wl Jglate sl uliie oS calize
Tij

Mij = ¥k,

T *j
:M)lo sl andly e dvs> b sl axili>
rij

nU=1— OA.L:;J)

T *

75 demlio A IS0 28l plais] [0 YF jlade L Gid“?:;) So b oS o0 S5 al>pe l &Bly o
2oy S @llae was o L ) bajles asllbs 330 Al (6,5 ol sloas 35 59, 4ol
slaY g, ol 0 el Cans blae 5 S D pds O ygo
@l AR 5 ol Bl K0 b alise (Sl S 2 lil 4 455 o (03] (et
Gillae Wlowy 283 5150 Slazl cgr canlis Gblie sy Jols o5 wabize glajlas Gt 5l
oools «eria 30 YU jslate 4y o adgs Vo IS L daaslyl 5l ol o bLs,) claol, I alols
e oo ol o Jloged g oo Jiie JuST 4, hal o ¢ BLS ieligy 9 o oS 5l alols L
Sl odel Cands 6,55l o cwl ok S o0as 03 oL slaasY (gl g5 dnlie o yilo S
o po el Cawds CR=/4YY L sl o sile Sl wlal g bae & o le ol o as LSis
Slox Jamily olobiss gl odnl cawss ,55L0b —4 20059 pasls Jeaz leolaiul b g yeaasis
Sl slaaY o5 aesso Las wilewy (B8 S5 bocoles ;5 5 Wad (8309 (5795 amlie O)9o
Olaaxie i wlol 5 oodd gan WM g oo Sy 6l casbio 54l Jlode AHP g, 5l solarul
S Gl oo b g (oo diilys by e Py Gl ek (V7 Jguz) 905 avlore b jlas
5l el dad 5 weo plxil 1) ol giledoe b ool jlalols &Y 4y +/FY jlade b o5 o i
b J9d JB Slgsren a5 conl Jlsy95 5 (VL 280 2L by Sl alols 4 4 59 S 9 (bl

WS az e ey ndly

\¥



‘f‘f Ql}'.m.ng (;’ ‘silﬁ.) GT O)LD.& 4\9 0)59 6‘5}.{)4«6[3)-2 )Q )50 }‘ JM 5 @lé‘)ﬂ? C’LC)Lb‘ W éﬁ)ls 4-L3.0

AHP 5, vy ool asle (ljgl 9 (SLiasT sloasy (o255 dmslio o yle Y Jgor
ol 3l alold a\b‘)gT)’|4.Lol§ b blis Jd 5l alols el sobl)l‘sﬁ)lf

ol 31 alols ) Y v s v .
4.#:';.3]— 3l alold N \ Y v 5 v
o 31 alold Iy VY b \ ) v

s <NFY .Y IFYY " ) v
el ARR SINEY Y PYY m \
al) )l alols
)b b
/o) = Comlus o pb
o Ose sbolae (2o anslio A S
0.5
0.45 0.
0.4
0.35
y =-0.0731x + 0.4229
o2 : R? = 0.8896
0.25
3
02
0.15
0.1
0.05 0.0361
o -
-0.05 ol 5l alold &lﬁT Slaels o)L bl S 5l alols ) u;“’l-j Ohdie
L jlea

o lxs sl AHP g, 5l ool vy slogyse 4 JSi

VY



‘f‘f Ql}'.m.ng (;’ ‘silﬁ.) GT O)LD.\'Z} 4\9 0)59 6‘5}.{)4«6‘5)-2 )Q )50 }‘ JM 5 @lé‘)ﬂ? C’LC)Lb‘ W éﬁ)u 4-L3.0

520000

Kilometers

530000

3960000

3
S
S
=1
7
a
-

3940000

O e 3 Silows (30 3510 lasl Cgar conlin slog) 5o dais N+ 5o

ool &5 s Sl Sl o8 lp
ol ol G 4y S| sl (6,135 v,
(swoins 5 b slaol (Sodll s Llse
g eliime) Jelos (SeSae bls I alols
sl bl (s ol

@5k dasilony &8s gl culie e plulis
Gyl Sl gl 5 0o (glos S an T (g S,
e wdl (oo Slyie 5 Sl SLIIL Balla
5 izl ammetanj (golatdl slaay o 31
YV Ly 5 g 95lg,8) Wil Plas a |y cdlogs
Sl @bole Saa b pol> g wlol (ees 2
W pdy D)9 G5 b 53 ey (30

Slowy 580 SThe obfenily Slogn (nl Sus
5% 0)lediz (6 S el B9y S xSeste b (L))
s ool SIS sl & a3 b oyl 05 00
9y damg 4l ol S8l g andl sl
olyor a4y G lajlne 5l oolitul sl az LS
ol Jebow o)leniz xS el oo
3,90 dlas J> pslate 4 ail oo (AHP) (15
i 45 |z el 0 oalitasl koo oyl L
gl (33,5 Ja )3 wiajls axe cnl 0 65

oS iblie sl 00l okt ald ) a5 jshailan
Y slemel w8l wilonss 8 el Geoy Olsie b

e ogll by a8s 5 (g sl il (g,
bbb g ouds o |, S g Ol (aore S
Sl ol jo Couddae oY o)l Jlis 4yl slilage
585 S 5o cilony @8 b g (80 sl el 3,
s S el )0 Wl go a5 Zawl (Glofrg slolro
3525 (Vo VA ()], an g 00l50)L,8) Wigs ools ez
A8 ,5T 5 calisee coenl a0 L sasite (sl Lose
oo ol e S oo USitie | (6505 ol LS
it S w55 e baailany 538 5 5 slenr sl
5 axoly oMk iy by slosill ol 5
Sen 5 JLUle) waly atsls e ol ol
@ ally 089 oo oz Co e 5 (2L (V0T
ot 2y ll anwgs ol G156 plye
Slysyd 5l celin e 8L a5 (g 5k 4y 05
B0 9 &89 plxil (sl 0Bl oo s 4 axmgi slag b
“Cen ogill ol als ol 4 Sl
555 S b ele bl (ot as

YA



\f’f C,Mls (9’ @Lﬁ) GT O)Louii ‘\? 0)5-5 “5}’.)4.05).3 )\) )9.) }‘ JM 5 ‘s”Lﬁ.é‘).i.? &-}LC)LB‘ W Oﬁ)ls 41@0

JAS g colaa sl olagb g laasly cugas @
a4 ilgd co (60 dilaie Sgue (O drwgl g O,
slao s g locww! ol als 655l
29é 0 2] i Gl @lie 4 Gl J s
g il Syl iS5y bl (s sliS
5SS sl cbie Lald rimen 5 S oS

S @l ) Gl et
adei Ll Lol @
9 (tslo

(Sl sladll;
@y colsh sloackyy 4 axg o

sl il 8 lp lules i p93) o

Ol slosls (ipghy (nl yo 0ol SbSe (e @
qubsooloé.ml{.m;;lhjux_?)ol)ﬂ,z

e 3l 590 S regkS iz gled o T 605,18
i s calil Oligas 5 Sluwl sl oSl

S5l 3¢
g ol S b alaghy, 5l 6pSoxe @

ol s 8L s

system in a smart city under stochastic optimization using
vehicle routing problem. Soft Computing, 25, 6707-6727.

Amiri, F. (2023). Solid waste disposal site selection
using geospatial information technologies and fuzzy
analytic hierarchy process (FAHP): a case study in Bandar
Bushehr, Iran. GeoJournal, 88(3), 3347-3368.

Andeobu, L., Wibowo, S., Grandhi, S. (2022). Artificial
intelligence applications for sustainable solid waste
management practices in Australia: A systematic review.
Science of the Total Environment, 834, 155389.

Aslam, B., Magsoom, A., Tahir, M. D., Ullah, F.,
Rehman, M. S. U., & Albattah, M. (2022). Identifying and
ranking landfill sites for municipal solid waste
management: An integrated remote sensing and GIS
approach. Buildings, 12(5), 605.

Asori, M., Dogbey, E., Morgan, A.K., Ampofo, S.T.,
Mpobi, R.K.J., and Katey, D. (2022). Application of GIS-
based multi criteria decision-making analysis (GIS-
MCDA) in selecting locations most suitable for siting
engineered landfills—the case of Ashanti Region, Ghana.
Management of Environmental Quality: An International
Journal, 33(3), 800-826.

Arzam, F., Mirhosseini, S.Q., Dehghani, M.,
Bakhordari Ahmadi, M. (2021). Providing a multi-
objective optimization model for health, safety, and
environmental risks of waste disposal sites in coastal cities

14

- oo danie sla o bl g caliee )| oS paonal
05lgie S meenad ¢ b, o2l 5l oolal b I sl
@S 5 iy 1) 03 Sl 0550 il glagy Lo

disled gy g omlin |y Wil 5l Lol>
o 3l o Slewy (89 ST Lol jolane 4
Looads plxil sladgine 5 i Slallas
Dbl s 38,50 JLae £ el Lol s
Y ol o aliee (6lajlone (ot 5 o 35
Ll syl 5l alold o bls )l slael, 5l alold sla

Do Sl fS 55 Lo one sloais 3l

a ey opl slhae cdpdy Oyee AHP 39,
<anlpl 5l alols <ol, 5l Aol slo,lae oS3
<2lS Gbg <codh < S 5l alel < o)l
Slows 580 3SThe slolis jo slo)las (3 oo
Gty ol 4 b gillae b gomas, 5 sl
O s (VY adhate) oyeJleds slacond oul
Wlowy (39 3S1p0 Shiml gz 1) by (ot
Sly Olgiee 5 sl las vs5 5l s ad o
shmo asil sble ol o Sleaie Slalllas
sl cga ols plxl Sl pl Slast cga |,

iloads &Sl)1 5 Slolgainy yol> gl

&b

Afzali, A. & Faqihi Zarandi, A. (2018). Feasibility of
setting up a joint burial site for solid waste in Khomeini
Shahr city and its neighboring cities using fuzzy logic and
AHP. Journal of Environmental Science and Technology,
Vol, 21, No, 77-87. (in Persian)

Aguilar, J.A.A., Aguilar, H.A.N., Hernandez, R.F.G.,
Valencia, M.N.R. (2018) Emplacement of solid waste
management infrastructure for the Frailesca Region,
Chiapas, México, using GIS tools. The Egyptian Journal
of Remote Sensing and Space Science, 21-(3), 391-399.

Akar, A. U., Yalpir, S., Sisman, S., Goktepeli, G., &
Yel, E. (2023). A deterministic approach in waste
management: delineation of potential territories in Turkey
for industrial symbiosis of olive pomace, marble wastes
and plastics by integrating Fuzzy AHP to GIS.
Environment, Development and Sustainability, 25(6),
5635-5662.

Akbari, D., Omrani, N., Akbari, M. (2020). "Locating
tourist accommodation centers using ANP-VIKOR model
(Case study of Rodsar County)", Journal of Geographic
Information System Application and Remote Sensing in
Planning, Volume 11, Number 2, Summer 99. 26-37 pp.

Akbarpour, N., Salehi-Amiri, A., Hajiaghaei-Keshteli,
M., & Oliva, D. (2021). An innovative waste management



‘f’f C,L’;.AMQU (9’ @Lﬁ) GT DJLNS:’ ‘\? 0)5-5 6‘5}’.)‘\-05).3 )\) )9.) }‘ JM 3 ‘s”Lﬁ.é‘).i.? &’-}LC)LB‘ W Oﬁ)ls 41@0

ISWA (2019). Landfill Operational Guidelines, 3rd
edition. A report from ISWA’S working group on landfill,
2019. 56 p.

Maceika, A., Bugajev, A., Sostak, O. R., & Vilutieng,
T. (2021). Decision tree and AHP methods application for
projects assessment: a case study. Sustainability, 13(10),
5502.

Ozturk, S., Karipoglu, F. (2023). Investigation of the
best possible methods for wind turbine blade waste
management by using GIS and FAHP: Turkey case.
Environmental Science and Pollution Research, 30(6),
15020-15033.

Roy, H., Alam, S.R., Bin-Masud, R., Prantika, T.R.,
Pervez, M.N,, Islam, M.S., Naddeo, V. (2022). A Review
on Characteristics, Techniques, and Waste-to-Energy
Aspects of Municipal Solid Waste Management:
Bangladesh Perspective. Sustainability, 14(16), 10265.

Saaty, T. L. (2005). Making and validating complex
decisions with the AHP/ANP. Journal of Systems Science
and Systems Engineering, 14, 1-36.

Taqwai, M., Metoli, S., & Ghobadi Jhanbaz, Gh.R.
(2021). Evaluation and analysis of urban planning
roughness metrics using Analytical Hierarchy Process
(AHP) Study area: Shahr Noor. Scientific-research
quarterly of geography and regional planning, 12th year,
No. 1, 553-570. (in Persian)

Towfigh Khatab, A., Fahiminejad, A., Bahmanpour, H.
(2020). Locating and zoning suitable sites for the
development of sports tourism in Shahrood city with a
sustainable development approach, Journal of GIS & RS
Application in Planning, 3(11), 52-66 pp.

Rahaman, Z.A., Kafy, A.A., Saha, M., Rahim, A.A,,
Almulhim, A.L., Rahaman, S.N., Al Rakib, A. (2022).
Assessing the impacts of vegetation cover loss on surface
temperature, urban heat island and carbon emission in
Penang city, Malaysia. Building and Environment, 222,
109335.

Vanapalli, K. R., Sharma, H. B., Ranjan, V. P., Samal,
B., Bhattacharya, J., Dubey, B. K., & Goel, S. (2021).
Challenges and strategies for effective plastic waste
management during and post COVID-19 pandemic.
Science of The Total Environment, 750, 141514,

Wu, S., Chen, J., Zhou, W., Igbal, J., Yao, L. (2019). A
modified logit model for assessment and validation of
debris-flow susceptibility. Bulletin of Engineering
Geology and the Environment 78: 4421-4438.

Yazdi, M., Korhan, O., & Daneshvar, S. (2020).
Application of fuzzy fault tree analysis based on modified
fuzzy AHP and fuzzy TOPSIS for fire and explosion in the
process industry. International journal of occupational
safety and ergonomics, 26(2), 319-335.

Zhou, Z., Li, M. (2017). Spatial-temporal change in
urban agricultural land use efficiency from the perspective
of agricultural multi-functionality: A case study of the
Xi’an metropolitan zone. Journal of Geographical
Sciences, 27, 1499-1520.

(case study: Bandar Abbas coastal city). Tolo Health Yazd,
year 20, No, 3. 88-102. (in Persian)

Beskese, A., Demir, H.H., Ozcan, H.K., Okten, H.E.
(2015). Landfill site selection using fuzzy AHP and fuzzy
TOPSIS: a case study for Istanbul. Environmental Earth
Sciences, 73(7), 3513-3521.

Chen, T. (2021). A diversified AHP-tree approach for
multiple-criteria  supplier selection. Computational
Management Science, 18(4), 431-453.

Darabi, H., Choubin, B., Rahmati, O., Torabi Haghighi,
A., Biswajeet, P. (2019). Urban Flood Risk Mapping
Using the GARP and QUEST Models: A Comparative
Study of Machine Learning Techniques. Journal of
Hydrology, 2019, 569:142-54.

Deus, R.M., Esguicero, F.J., Battistelle, R.A.G., &
Jugend, D. (2022). Drivers and barriers to successful solid
waste management: assessing through an aggregated
indicator. Journal of Material Cycles and Waste
Management, 24(4), 1476-1484.

De Vicente, S.M.G., Smith, N.A., El-Guebaly, L.,
Ciattaglia, S., Di Pace, L., Gilbert, M., Torcy, D. (2022).
Overview on the management of radioactive waste from
fusion facilities: ITER, demonstration machines and
power plants. Nuclear Fusion, 62(8), 085001.

Ehsani, M., Bahmanpour, H. (2018). Underground
transportation system risk assessment to mitigate
vulnerability against natural disasters through intelligent
urban management, 2018, International Journal of Human
Capital in Urban Management (IJHCUM), 3(3): 179-192,
Summer 2018

Faizi, M., Behbahani-Nia, A., Asami Zawareh, S.R., &
Rostami, N. (2021). Determining a suitable place for
sanitary burial of wastes from Ilam city. Scientific journal
of Ilam University of Medical Sciences, 29" edition, 3rd
issue, 48-38. (in Persian).

Ferronato, N., & Torretta, V. (2019). Waste
mismanagement in developing countries: A review of
global issues. International journal of environmental
research and public health, 16(6), 1060.

Ghezelbash, R., & Maghsoudi, A. (2018). A hybrid
AHP-VIKOR approach for prospectivity modeling of
porphyry Cu deposits in the Varzaghan District, NW Iran.
Arabian Journal of Geosciences, 11, 1-15.

Ghorbanzadeh, O., Pourmoradian, S., Blaschke, T., &
Feizizadeh, B. (2019). Mapping potential nature-based
tourism areas by applying GIS-decision making systems
in East Azerbaijan Province, Iran. Journal of Ecotourism,
18(3), 261-283.

Hemidat, S., Achouri, O., El Fels, L., Elagroudy, S.,
Hafidi, M., Chaouki, B., Guo, J. (2022). Solid waste
management in the context of a circular economy in the
MENA region. Sustainability, 14(1), 480.

Hoshiar, S. (2016). Optimum placement of municipal
solid waste disposal using hierarchical analysis process
(Case study: Bukan city). Geographical Space Scientific-
Research Quarterly, Vol. 17, No. 57,255 272. (in Persian)



\f’f C,L’LAM.?U (;’ @L’-}) GT O)Louia 4\? 0)5-5 “5}’.)4.0[5).3 )\) )9.) }‘ JM 5 ‘s”Lﬁ.é‘).i.? &-}LC%‘ W Oﬁ)ls 41@0

Locating suitable areas for sanitary landfill of municipal waste in
Tehran using Geographic Information System (GIS) and
Analytical Hierarchy Process (AHP) technique

Abstract

One of the fundamental environmental issues in urban societies is the selection of appropriate sites for sanitary
landfills, as poor siting can result in groundwater contamination, soil degradation, ecological imbalance, and public
health problems. Hence, the process requires scientific and systematic approaches that integrate environmental,
infrastructural, and social considerations. The present research was designed with the primary objective of zoning
suitable areas for sanitary landfill of municipal solid waste in Tehran, a metropolis characterized by rapid
population growth, expanding urbanization, and increasing waste generation. To achieve this aim, a combination
of the Analytic Hierarchy Process (AHP) and Geographic Information System (GIS) was employed as an
integrated methodological framework. In the first stage, effective criteria influencing landfill site selection were
identified through a review of standards, expert consultations, and contextual factors. Six principal groups of
criteria were finally determined: distance from communication roads, distance from waterways, rainfall
concentration points, distance from geological fault lines, slope, and existing land use. Each criterion was then
weighted and prioritized using the AHP technique, which relies on expert-based pairwise comparisons. The
weighting process revealed that accessibility-related factors were the most influential, as distance from roads
received the highest relative weight of 0.41, while distance from green space centers was assigned the lowest
weight of 0.036, reflecting its minor role in comparison to other environmental and infrastructural dimensions.
Following this stage, spatial data layers corresponding to all identified criteria were prepared, standardized, and
overlaid in the GIS environment. Through weighted linear combination and spatial analysis, a comprehensive
suitability map was generated, classifying the metropolitan area into zones ranging from highly suitable to
unsuitable for landfill development. The modeling results indicated that the northwestern part of Tehran
demonstrates the greatest potential for landfill construction, with District 22 emerging as the most appropriate
location due to its advantageous topographic characteristics, lower population density, and favorable accessibility
conditions. Overall, the findings underscore the necessity of multi-criteria decision-making frameworks in waste
management planning and highlight the effectiveness of integrating AHP with GIS tools for ensuring sustainable,
environmentally sound, and socially responsible landfill site selection in large metropolitan regions.

Keywords: Urban waste, location, sanitary landfill, geographic information system, Tehran
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