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ABSTRACT

Introduction: Increasing trend of urbanization particularly in developing countries has led to urban sprawl. Urban
sprawl in Tehran has led to several challenges in achieving sustainable development. One of the most important
effects of urban sprawl is the effect on access equity which is one of the main factors of spatial equity in the city.
Research aim: The aim of this study is to show the extent of uran sprawl in Tehran megacity and evaluate the role of
urban sprawl in the equity of access to hospitals.

Methodology: A spatial analysis on urban sprawl of Tehran has been investigated for the past two decades (2001-
2020) using the Weighted Urban Proliferation (WUP) method. Then, the minimum access distance to hospitals has
been calculated using Network Analysis and the relation between sprawl determinants and accessibility has been
investigated. Finally, the Lorenz curves and Gini coefficients have been calculated.

Studied Areas: The traffic area zones (TAZ) of Tehran are considered as the measurement unit of urban sprawl! and
access indices.

Results: Results show that the sprawl level has decreased significantly in Tehran over the past two decades.
Consequently, because of the direct relationship between dispersion and access distance, the maximum distance to the
nearest hospitals has been reduced about 3 kilometers. However, the calculated Gini coefficients show a 10% growth
over the study period; in a way that, in 2001, 90% of hospital opportunities were distributed among 29% of
population, while in 2020 the same share of opportunities are distributed among only 7% of population.

Conclusion: The results indicate that urban sprawl reduction can only increase accessibility standards and promoting
equity of accessibility requires proper attention and management of socio-economic variables along with urban
sprawl.

KEYWORDS: Urban Sprawl, Weighted Urban Proliferation (WUP) index, Accessibility, Tehran
Megacity



ot ca0igSs 3yl s olllne sals dobilucd
Y€+ )‘{)4(0}\‘;"&3) 3 b)w‘\v 0,99

YOYA -00X Swg Sl bl YoYo —oqTA gl LS
http://jshsp.iaurasht.ac.ir

VWY o

Dor: 20.1001.1.25385968.1401.17.1.14.4 Wby Al

Sl 2 OT O g (52w (3930051 S0 Julxs
O30 semi S 30 B jlow 4 (v ywd
T gracmede ilse 5 31, 3B 0 2l

Ol el (owob pillyeal axles  ciais olKiils ( Solegds ouSiils o Sl Sledlbl gla gt (5,55 (sezeiils .
Ol eolstg e owsl Cpillymas dalgd sixino oSl (Slogss 0aSily ( SIS DleMbl by 09,5 Skl .Y
Email: alimoh_abb@kntu.ac.ir : Jstuws sdiwys

1799 ol ) ) icdl o g )b
IFT9 o 1T )60

-] Aﬁie

o e Gt 0 SRS 29y 0381 ol 0B (S b (29 03T Sl 4 e drg Sl )0 (slaypS ) ogad 4 il pd 1) tdedbe
3 S48 il (s gyl 2 O B b (29,0358 T S o tere S| (S sl 005l a3 53 (st sl il Sl
D9 o g b ) (lad e glaygiSE (o B Lol

A (0 Sl > SRS (92035 T DB (L) 5 Ot RS e )3 636 (9y00 Ty Cansg Gl gy (] B 1Ban
) Uyl Lo

559 bt el Sl ookl L (Yo NV oY) dllos G 0099 Sy )3 (5 1065 3 (686 (295 085Sy g3y (] 52 1 BEST (ol 409
e kil g dnoles 4Ss o 5 o3l | slias oy 38Tpe 4y s yierd Aloold 3150 < pusns sl 005 sy S0 900 43 (WUP) 60
e Lol lon 4 (oo pod 13 (Mg 0ed s pln Gl e S (S pd g B (Godie led sl 0dd (pwy p (g yied g (29 028
Y S

o aByS Jai )3 (e (a3 5 S yted (91038 SNl s clgie & (g s Sl lags; iR R (LSl pRe 9 el

5 SASly e peiine alasly s 4 W el atily g5 BB LEals olag )0 aidiS amd g3 (o (g 0Ty amy e LS lnadl tbaidl
2 Labiwlon 4y (woyiwd (o> cupd g opl b Cusl dBly jialS eglS ¥ dgds 55 b liw jlow (p S50 5 b alold (o by o ow yiwd dlold
0l &3597 Mgy jl Mo yd YA leo )0 Sl jlaws (slacusyd jlasyd Ar Fee) Jlo j0 a5 (gyeb aydd o L |y wopd Ve ]38l VoY e
sl 0dgoy oDV & VoV Jlo )3 ol5ae (ol &S 29

Ol b 298 gy &1 (o id Sl SRl g Wil <5 &y ot WIS co 508 29y 08T halS &S Cal 039 (ol ULy s 1S
N b e Copde g lallelarl sl yiie 4 g dx g & S red (19) 08ST SRR oM (g 3 5 plpb S g
3,

Ol IS g piand (WUP) SLad jli55 (15508 (adli q s o (0950081 L2 0 5190ulS



VEY Llog V=Y dOA alu) Y o,lans VY 593 ¢ und/ sb00lKEsKw (3 yatoliyy Olelbo sole dolibias

Ao Mo

5 Copde 3 e Lol (S0 g I )3 (6l )yedS )3 pogad 4 (Sndifted 5 (5 Cumex L) dg) N
Yobr Jlow jo las (650ed Cumen &S Canl ol 5 S bajlol 09 0 Cguwsne b ylojlw g acdgd (gl (6500 (5525400
United_Nations, 2015) sy s algs 7 drwes Jls 3 (gloyeiS jo yiuli 8l pl o jd Ar &Sty 0 585 3)Lls 55 &
5 oPlB lajie il z)l5 4 b (oldd dxwgl o ol e il 381 Sl 3l oy ege 31 (S (Mosammam et al., 2017
asls o 9y00S ]y lgie b an]yd cpl (Mosammam et al., 2017) coul disandls sy jop 5 o)l Cguns
S e Jlie plgie 4 Llad S )13 Dbyl )90 (e Sl (B g (s0ed (29)038 | (ol (S oo g Jle 295 0
g 4y S8 e do e 4 55,8 |y W) 555 53 (e a3iiSTiy Jlo oo piote Y004 Jlo > gl
2 St (9)0338 1 Jol Jle 5l olil (b Geiomen 9 (pased 4 Jilog 5l oanlj edlatul el slasdls (g 5
9 Sy bwgi e )9S 53 Sk drwgi 9 SR (29,008 Ty Sl e ceulitio (sladllas )3 398 oo Coguro gl n e
5 oo (sloial sladia 59y 1 by Joboo G cadlllan cpl ) sl 485 )5 cw)p 3)90 YN Lo 3 (]S
L aS o 35 y0 (i 5l lo ygomen Jolge a8 3l Lis oel candds guls .ol osd plovl (g0 09y 0iSTy (Sim b
e 9 351> o plodjl o a5l (508, (g 4 bled oS (Slaig b )l ©plas gl Sl (B g)de 42,
3 ctelie allias D55 (o gmme (2 1535 a3 b (23995 o SIS e 5 ol e I il
SRS Q)i GhyeS 45 W oo LS 3520 Clialie 9 )b sl 485 Djgo VN Lo 3 il 9 SUS g
(Yueetal., 2016) cusl (g0 b dnwgs sly 05all oo ins

2 SRS Olimytsliy a8 cp e S (S0 4 (Gndipned @y M) 4 295 b (oldS s (el K00 (g ]
lye @ olgie ) (lad clie Cunl 485 5118 g )90 lddS Sl i Sl ol 53 g 008 a5 )il dawgs 3ioS
(Taleai et al., 2014; Omer, 2006) 540 i yo5 Lolas oLiad , i 4 dv g b calisee blie 1o Glodd m555 (60l
gohw 9 (bl Glagpl b Ak 9 Wy 4 jomie Slg5 oo (s 0 Glagpag e 4 (o pid diin g 39w @iF ) S RIRb
Gl sl sis sy 4 S (Guzman et al., 2017; Manderscheid, 2009) 35,3 s yois 55 Caogye 1 Solite
Ol (oo yiawd alold &S iad o ol olad cllie ae) 10 48 )T O Cldllas bl gahzes Db o Cguwre (£ e
Sg—w) 03B gy basgi 03 A gy CsdsS (pimed g (o puod Az o) QAR gy g OB S gy
(Omer, 2006) L4 o Cguxe olisd clie (adls 35511 ;5 wio £33 93 o (ow yiad

5 25 3 xgite S5 esliial o o815 cprad S oS Sl (s 15 ) Sinlanls 5550 S 6 (9,005
Ewing & Rong, 2008; Galster et al., 2001; Torrens & Alberti, 2000) 5> ol yo2r & |y la 50,8 ylo o bl
g e baslyy Ay o a5 4 5y e 3l (YUe et al., 2016; Hamidi et al., 2015; Frenkel & Ashkenazi, 2008;

4 wloade )y omiiee Sy LBl 4LED 3939 olad Clis 5 e 0 25y0S Ty byl Hle (613 sine raiions i
o B g b S ety b S 3 & (Gpgb 3 (o0 0L |y 5 pete id 0 slacuslis (sblje 48 wSTye o
5 obigal ham (sUad ol 298 5L 3)90 (slapmag s 1 odlitl )3 (g ptihey Wl 51 LBlato g 039) 51508 sla S0 53 (S5
Bramely ad Power, Thomas and cousins, 1996) ._i s algs Lag] (Su5; cons <5, 4 e a5 15)15)95 5 opué
9 Ol o & ¢ olad cllie jogad 4 5 (Su55 CutS B &S el (6y90 55 S5 ol 4 4o g2 cpl 1 (2009
2 2ldd gplpl )l oYL Cosenl 15 gy 4 caslio oy aSl Gl Cuanl Bl 39290 (sl g oS
be G 6 (29,008 Ty (518 b (6 ped losd 4y (o s
.(Jaeger et al., 2010b) 3,l0 5939 (554 (295088 ]y (635 0jl0l gy Cpiomen g Ly dio) > (NS 88165 (g gazms 4
N33 1y RaSe L 0055 UsS wllllas | Jols gols auslie ¢ 219) 0381 (g pS0jlal cilisee (a3 Sug) (e 39290 gli5
Sy sl pas L (Lopez & Hynes, 2003) IS jasls ol oslitwl cslalllae (S5 53 ¢ Jlo (gl sl 03405
e as s jl eslaial sl 4 (Fulton et al., 2001; Oueslati et al., 2015; Triantakonstantis & Stathakis, 2015)
Jls 33 puid g yo5 Lo uwgs a8 S ya dalllas 4y ()lg5 oo Ly ol j5 (YUe et al., 2016) cuwl o o0l s 5 (gdmsi>



Coxoude § 01y 0B/ i g (6 v (290851 gy SIS Juloi

drwgi Pl y5tS 50 IS b )3 i S dng (siladdo sl (ospie sz Sl Ko el 3 45 ge o)1 VY-
SR oM Y8 dng (5ilodnd Laled 9 (gl S gl (sanall 0oly (315 Jold (oliiy (B, el 0 031>
A4S Smd ey gl il S )5 ool 5y90 (RS) 19 jl yioxius 5 GIS (CA) Jsho (sblogil ksl cysads 3 wan
Voo Jlo 5 355 cstebio allae iylod oo Wl (6,05 sl )8 LiaspoiSThy (gildbo ) ote 2B ysSho (oIl S 5
ol 015 plol e 5 55 Lawgs

Cas ot ld oS 5 Jolld &S Canl 03l dauwgs 1) dods ol jhg)y o jlea <SG VAV Jlo 53 g1 500 (gladdllas 4o
s " S S8 oS (15" ) IS e a5 ] " Cpnar 15 45 2 14"
o3l sy dilin 4 Cunl 005 (ISl 40513 ol Slive 1 " Cupmen 155 A (608 18" Cans AL sl " igns
Oty sl Al ol pad 4 1y (y0d (29,008 T Wlg3 o (60 g SSST Sl Caumon Sy Cas o Iy (e |
bl sl oty guli u dunlie 0S5 b aws SSb 435y, (oobaidl 4 peS )0 S5 b Cdn My Candg bl
And o i 1) gyl 35l 50 0ad (Byme g2 ler

oy YO LVAAY Lo 5y ol oy Jledd )0 28lg od o dawss (5ol VI Lo 13 pouco 505 (glaalllas )
o=l Wl ly O)se (golail cloin] gbodly 5 uoj lialiv o | o pglad | eolaiel b s sy oyl D903
s 3y o LS odel Gy pdlie il oad ookl yeils g y5l (asli 5l o 29,0 Ty )9y okate 4 adllas
sloosle Job j> dlogli g dwgy (s dsug Conl 0390 4105yl and dw )3 1) (S 0ed (29,0881 155 rg) Kg) o
3 oo JS5 ) el ol 3 (pgp0aiS T eSS Lol

bite & sash diy (slo a3l b 4,5 1oy o abl ] s (655 (sla sy 0 gobae Slasle (sla g, A5len
Bhatta et al., Galster et al., 2001; Hasse & Lathrop, 2003) sleas sliiu i Sldllas )3 9,008, 3540
S odlail 3929 (sl Ly it 06 (29)038 T dmdiz ple (38,5 )15 )5 4 )3 gy (sloyline 42 51.(2010;
1> Sli ) ol ccale o sl 4 (9)0aSy slassly 5 Jle ()5 15 55 Sy Dl o0 368 sy slo e
2 29008 (Shg 90 b K (g9 g lalllas 1 gL 5l Slaw Ly a5 (Hennig et al., 2015; Jaeger et al., 2010Db)
olul el (Guan et al., 2020; Deng et al., 2019; Guite, 2019; Liu et al., 2018) losges 3 iy cpiin b
Sl 485 )18 oMol 3)90 0y owlifiodiar 3)S59) g ALBI 3 505 (55 ojluil dnly plgie o S g9y 2 xS
(Torrens, 2008)

55 5510 Sl |y one WY ol (ol degacms Y1+ Jl 3 olSan 5 Sl 00 o M5 (3505 Gy oliie &
90038 ]y 655 a0l sl yasls Hkby calis 4y o lrs ) 510315 drusss YU oylisebs] CullB b (250 (g 05T,
J lasgore 59) p Lol Jlos] Ly by o (slilino 3,0)L8 a8 oo S8 o] (2 icslio 5 025200 o 9 5865
o3l sl Ty @iy b9y Ol 9 Sale il (pl )3 sl oad o3ls (Ui (6 (229,008 Ty (6 S 0jlNl sl yasli
(TS) S (29,0058, (DIS) (o0 (SuiS1 425 ol (o yad i csdg, ol )3 ol sleiiy (56 (29,0958 T 565
dlas ) > pS e B syl 390 5 605 Al (SPC) g yoiSTyy &l g (UP) il outis 4y (6505 3 4,
ol 58 aalllae s oual "(WUP) (065 )lsjs (52 (asld 5 35 Ghrogh usiae jlate jl s yd (19,045,
il gladoly 9 e jlondy SSE 4 B L (o) (e (200048510 63505l ey Sl Sg) Sy &S 3D
S Al (Byme 3l ey cgrmad 1095 (0 e (b (529,008 3y9 0 )3 s el lsis 4y o8 sl
Sei e Jlto (sl ol 4B 118 02lisul 3590 (1515 ClaRS )3 0358 G0 4 paSld (pl Sole b (60 )
A5 WUP (5L ool Ly Gilises (o s 531y g )3 (568 (s 2355 T5 e Y210 o 5o o) e 5
Sl g 90 s (29y088 005 Gl by slgSl (et li e 3l oolaiol L YV Jlo 0 55 o) Ken o Lsylas 65,8
alio ;5 050,5 dulio g 5D Foy95 (6 Bblo b1y Yo BVAAY Jlo I UK 5 S g Jysige sla s (o lel
sl 005 03lil (2,05 292088 Ty (658 03] gy WUP aslis jl 55 s>

e ot y0iiS)yy cloolyy adlllas 4y b Wlod,S M liies I 5y 45 amd oo GUiS oyt Slillas 4y S35 1SS

)I Lr{.vub_a&é_:‘) 0y239) J_»pLQAJJ UJM L;Lm»bw (e ywd YooV JL\» 5 ugﬁ\/9 dnd Jl».o dl)J A))‘.))»



VEY Llog V=Y dOA alu) Y o,lans VY 593 ¢ und/ sb00lKEsKw (3 yatoliyy Olelbo sole dolibias

A a0l s Lyl asnges (658 0310l 16yl aw g )3 93,5l b yod 5D (654 29y 04Ty (olad Slasuie
JLw 3 (SgsS ol 503 ladllan 3 )15 (g ity (g pod csjg el 02Ty (Lo jaed & S 7 (e oS y50 sl e
9485 )18 (wy 3y90 Sl as Sl (agp0aiSTy cadlllas cpl )3 905 adlllas |y 188 08 (g0 (29 0Ty SISIY LY
A5 SR C S 5o g (NS i oo (LS gl Cuwl od 03l Ui s 0 Co S ye Jlg) 9 (29 08Ty Gl b))
2590 Jle lais d aiiun 38 5 04l g delpd Zalow cumes My (i o a8 Mitwd (6 ypad Ol (3 Ml W] )8 S )
P Srln g Gl 290088 n sk Gle dlaly YA Jlo ) oS 5 I cs el (9205 ol adlllas dinej >
0395 51 sy Jio old) 5l Bisas 208 (90481 L blie 1 Sl (g e o o3l (L gulis 28" (e |y el
e Ssad 5 ol 018 03a sl (WBH) ol sl  (S1) agyotiSTyy sl e s 5 dlllas ol )3 Atk
Jls 5 ylSen 5 3ljcpm il 4B S 8 s g il 3,90 (MSAS) IS, ol (slajoed (5 Lol sloyg 53 ysS e (sl it
e S (hogi () d |y degl b )3 oAb e laliwg) Hlb dswgs )3 (50 (a9 p0xiST IS VY
ol o 2l 33 5yt oSy Sl ey e ) S eyt Al ] Caasd il i e i gl ladges
it 2 i e S U ¢ L)) (slasly Cundy 3 5 bl ) dnsgd jlagCl oy ial3l onmen
) 5 oS 635 o1 s il ) Bin s el a3 (e 25,005 ke B & s .ty sinlss
sl (g0 > (Sl 5 (gm0 > (SR (52920353 oo by oy iz 5 o syl g 60 9y

by a9y g @ d5g) L ©plee g 58 (men (YD 4 lpl 0 So S (> g bwgte S lajeed Sl ()l
Oyl Camen 5l 0o yd V8 51 i YO8 Jlo jd (ol Hlol 55 50 bowgs o yiitie jlo] Gub caiiand dlge (6 y00d (29,008
gmie Syl o 5D alae ol o 45 o)l b s oIS lodgy i s (45 DA VESIARY. slec)
sl O8RS (908 p2l BgTs 3 69y (e 51335 (o Cogume (60 kel drgi Sl (65)k digel 9 e
s odle e oyl o Jalgs duasles (WUP) gy 1550 byt o slise » YoYe B YooY Jlo j1 allo Can 09
Jis g0 a1y dilato S (29,0058 Ty 50 Jge Jalse 51 Syl ol6 ¢ 9,008 (sl IS Sl S50yl
90855 gy Olgie 4 (TAZ) (SB15 slayg) (owiin STye (oo a5l Co0 (g yiwd Alols (3208 g hiled oy
g odel Cusday 4 Julow Jl oalisol L el 5 e 065 Slomage S| S Olsis 4 ol pslome (lasslons oS3
S aegeme 93 Gloe daly (bl )3 335 oo dslone bliw )l & (o yiwd G plp (b)) e Fyg) (Sodie 9 ey
ol 485 )15 (o2 350 (63lol (sl Jelo 3l oolitol b (s tod g (6060 (9005 2 slo 2ol )y

Q95 ¥

S (529,081 52 550511

o VYl > Syl 5 Sl Langs 015 dlaig (WUP) (5065 b5 i Jo 3o (68 (9,051,
2, Lol jialyb
S e Blolie Cong -
isSons ol S5, -
(515 05 dnwgs) 5bj (30 4l —

2 (LUP) (o) &lys o (DIS) suisais b slo olad x565 PBA) sddaidle Ao doyd (sla ol )b WUP 23l
L (@epete 2 ) 5 68 985 oy UPUIM2 s ) (3068 (29,0358 |p (o 03 Ls 6 0jlal (sl ) oadaisl g3
g oo 03 s gl dsldl jd bayiolyb pl 5l Sy gl Shg S o pled] K0S
a3 o i 1y daly IS Colue 4 s (asuie (6550510l daly G )0 odddid b (sl Aoy PBA ool —
Sl B) sadadle ol 0 bl e Aol slie p g dad o lis |y SoSiue bl SuSTy (665 DIS jal)b —
WL(DIS) &b 5l eslizwl b yielyl ol 33,8 o by UPUIM? sy g ol (165 (HP) Syl 381 1 4y o (glalols
S35 oligl by ssdsadils slo 3 o 5YL SusTy, o dibais jl slayisy (@b ol 5l edlaiwl b g o Jl3 59



Coxoude § 01y 0B/ i g (6 v (290851 gy SIS Juloi

e Ligd o 5130055 (V1 jiSas8) 5 yieS Gligh 5l aSlyie (oo (g Llate 33,5 oo plete layidy plo jl Sy

.(Jaeger & Schwick, 2014) cusl ysio VO b +/0 oy WL(DIS) &b
9 )5 lyponds adlw Sle 5l (Bl e o (665 0jlul Al Sy Jeli ol ydl g LSl a4 s LUP el by —
Gl V5l 68 0)lgen a8 3yl (W2(LUP)) (230555 15518 S 55 jiel)l cpl \gi oo odlaiw] (S5 sl ,S00 S
Y 4 Soop W2(LUP) sl (m2/inhabitant or job) Jels b Sl 3)8 ya slil & myoyi0 YO+ 51 55,5 LUP asslis
4 S ol e b 53550 stz ;> Sl slp) 25l JELs b oSlo 0,3 58 (il & @peyia Vo v ) eSS g
Jaeger et al., Jaeger et al., 2010a; Torrens, 2008) scwwa o9y 088Ty 18l Lolwl sl s 15 0g Jalgs -
Gl o 9 hoiws Gl 3blio (gly ilgs o dbgyye (yligl &S Canl oy 4 Y (Nazarnia et al., 2016; 2010b;
byl s ¢l (Nazarnia et al., 2016) obg)l (sl youiS (ol odd dlpauiy ;0! codds plosl adsl (glo oy 4y dogi b digds
9 PBA (sla yial)lb o pus Jols silaid 5 4115 odliiwl 5yg0 55 (gl oyl 53 oy Cpmed | sl 039y odliwl BB o ol es
Sy eddanle Alg e w80 coo oS (Jaeger et al., 2010 &) dad 0 oaxel (UP) jlileuis (648 3505 DIS

5 oolatul b (oyaud 50p5e LoyieS Lasls doles (Hennig et al., 2015) cul o] olad sloss (S5eSs ¢ adlaie
il 35915 BB F B Y &Yoo

FBA = Ay iie—up fﬂrﬂ*pﬂr‘ring unit M)
LUP = Apyite—up / Ninn—jobs M
UP =FPEA.DIS X
WUP = UP .w,(DIS).w,(LUP) )

Aoy anynas gyl a0yl jedls polis b ey BB 3l e pgpeaSTy (adls (g uSojlul asly oS canl S5 & p3Y
Pk xS oilul aly sl padls Jlade 15 358 0 oanbie WUP 3l )3 (65508" (pody paes el 55550 (650l
3L 513505 5 1y o0 olS i o] g o & o 03 S5 eSS (slntoly sl 0 dnulons yolin a3 45
&y 03 duloxe WUP p5lie ¢ wll ) 5 (Nazarnia et al., 2016) wsb 5o g8 classly 1 G pa (ol ool oy
polde il A ales 1Sas S sladsly gly odd dusloee polie 4 Cund (55508 (£l s ((6)auiS (g S0l slassly
Slosds 03> i (V) Jada 50 (sldilaio g (6)5uiS o jd (9,088 calidee pdaw i (gl WUP

Sladkio 5 (5,908 el )3 (529,005 51 Tobaw (g dbb Y Jgu

dilxio gl 2945 S5 03l sl e
<) UPU/m2 < +/VUPU/m? 950355 ey
V-Y UPU/m2 «/1-1/e UPU/M? o 292088y
Y-£ UPU/m2 V/e-¥ UPU/M? Lusgia ogy0S Ty
€1 UPU/M2 Y-£/o UPU/m? 3L gy0uSTy
-4 UPU/m2 ¢/e-1/0 UPU/mM? 3bj sleas (pgy0235 1
>4 UPU/m2 > /e UPU/m? B (90T

Source: EEA 2016

015 o3l 3,05 M LSdly3 ey o WUP juslie (cuidinh cags (sagpoiiSlyy gladlae ysolie ) cdllio oyl o



VEY Llog V=Y dOA alu) Y o,lans VY 593 ¢ und/ sb00lKEsKw (3 yatoliyy Olelbo sole dolibias

(o w3 (6 35031431

Omer, 2006) cowl oad aidlids calisee o )0 g plp olad mje8 il (glas s olais a4 o 50 (slas )y
Sl 359l 5D (GadS ogpdo gy Calisto LISl g gy 40 s (o yiud cg)cpmen 5| (Taleai et al. 2014
0P SLal L 0318 porde S ¢ piod (VN Wee, 2016) 395 o Coguxe (o ywlyoo )3 o gy @95 (2l
Lucy, Kompil et al., 2019) a5 o6 alols g wlalsl dold 5l vel o] (5, S03lul gly Laliss slady 35 g conl
Tsou et al.,, [Pasaogullari & Doratli, 2004; Nicholls, 2001; Talen & Anselin, 1998; Talen, 1997; 1981
Zhang et al., 2011; Lotfi & Koohsari, 2009; Liao et al., 2009; Oh & Jeong, 2007; Omer, 2006; 2005
Mau et al., 2017; Kimpton, 2017; Dadashpoor & Rostami, 2017; Ye & Xiang, 2015; Taleai et al., 2014
oLsS” ((Salehpour & Afrakhteh, 2016; Chang & Liao, 2011; Arranz-Lopez et al., 2019; Wen et al., 2018
as 8 9 Jo> piuww (Cheng et al., 2016; Salonen, 2014; Fotini, 2017; Mansour, 2016) akolb L jlej oy 5
2 XS e 8 eolaiwl 350 0 g adls G (Cheng et al., 2016; Chang & Liao, 2011; Tahmasbi, 2019) «dl
OS5 9 NS gy 4Sud CoS Aol (o olisS” (S0l (sl a8l Lo sl dsgeore Sl cdllio
gy el Cpmdse (lgis & G5 RIS (SB15 sag) (win S pe sl el 5> Cal 0ab odlil Mg
o 45 jlai )3 (AR gy Glpie 4 6 ped ool 9 GBS

o w3 53 Sl 1 (6 5 0 51
asWole SLis g amd o Ginles |y calises olad gladsly 3 o yiwd pdaw | (gpar (sl G s L yiwd polae
.(Wee & Geurs, 2011; Neutens et al., 2010; Lucas et al., 2016; Guzman et al., 2017) cuuws Slosd xj55 )39
e (o padls plyie & G cupd g 59 (St copd (ply (i 038 G lapadld ol glaie en @

(XU etal., 2018) 1,15 (gloy2ud 3,118 ¢ polsio ]

2 Fowslon Slosd o g b (oo yiund 13 S plRb Glise 6 pSojll Car (e capd g g (e imgh nl
ol sl &Sl g B b el > w95 51 (Sdl,S Giales G o) (omie k4B )5 )5 edlatul 590 calisee Sloj (lao g
190 <3 ygd ote dstino 3 .l o o3liil Mol )d @95 33 (6 plpl Al i Cas VA4d Loy 5yg) Ko bawgs Jb
SLS a5 el 53l ol Epmn aa 43 SotS Bl e 5 5001 10 o TS (5390
dﬁlﬁbn el 5 )HU_A J)Ju_»a "A_'?).) Yo ;)gl)g Mols FS31Y s L ),)9J (ST ‘"ml; LgLa_C‘ uLuo u9): wb&
Al gaal 3 b g zud dxely (slacl Ay g bl axoly | (Bl Cosd cdnoly g3/ 0el )3 dod &S g m € JolS
N8l 9 ol e diold ) 55,90 (oo ¢ Bl gl 53 D90 it "l b Ml 5 b 4y ) iomie iy
Mol gzjgp b pj Colue JS a4l MlS @jgs Lad g 55)9) (doxie (g dhiold Colue b cunl plpy e cupd 305 o
.(b dJ.)l;w) )gl)g

GC =1— Zy(Visr + ) (Xipq — X)) ®)

Mmoo s |yl dilate )3 Coma (20 S N g 05 ra s T (i 05 GC (358 okes 3

095y ly o yiwd (as b yimgis opl 45 (Welch & Mishra, 2013; Brown, 1994; Tahmasbi et al., 2019)

oyt lad )8 |y B eolatul 3)50 > o b dolre yd X Ol5e 4 (495 B Cumad Egae § Caunl ol duwlee (Sl
it ool lan 4 (S35 (slagyg5 (o yiod Sl s plpb g plp esimdplis g @V g - 4 S35 G

OB 2l pra g yeld
Cad jluw g calw Ginli8l paada calisee LYo 4 VAV Jlo 104l Cuxes 180 audes U0 51 i 5 sl a8 3 113


https://fa.wikipedia.org/wiki/%D8%AB%D8%B1%D9%88%D8%AA
https://fa.wikipedia.org/wiki/%D8%AB%D8%B1%D9%88%D8%AA
https://fa.wikipedia.org/wiki/%D9%85%DA%A9%D8%B3_%D9%84%D9%88%D8%B1%D9%86%D8%B2
https://fa.wikipedia.org/wiki/%D9%85%DA%A9%D8%B3_%D9%84%D9%88%D8%B1%D9%86%D8%B2
https://fa.wikipedia.org/wiki/%D9%86%D8%A7%D8%A8%D8%B1%D8%A7%D8%A8%D8%B1%DB%8C_%D8%A7%D9%82%D8%AA%D8%B5%D8%A7%D8%AF%DB%8C
https://fa.wikipedia.org/wiki/%D9%86%D8%A7%D8%A8%D8%B1%D8%A7%D8%A8%D8%B1%DB%8C_%D8%A7%D9%82%D8%AA%D8%B5%D8%A7%D8%AF%DB%8C
https://fa.wikipedia.org/wiki/%D8%AA%D9%88%D8%B2%DB%8C%D8%B9_%D8%AF%D8%B1%D8%A2%D9%85%D8%AF
https://fa.wikipedia.org/wiki/%D8%AA%D9%88%D8%B2%DB%8C%D8%B9_%D8%AF%D8%B1%D8%A2%D9%85%D8%AF

Coxoude § 01y 0B/ i g (6 v (290851 gy SIS Juloi

PVABF Jlw (gomany (6)loud o sl 4385 S (305 1o (Same 9 (Sui M) () e 2lee 9 0 4 250 Cume
VIV 51 50 o Colime g odiwy s @V/OY+/v v e au VAYY JLuw o 5a5 VVe/veejl sid cpl Cuxen 3l lis ol as yaud
2 @y M5y ol (Statistical Center of Iran, 1986) cowl 48l yiul38l xyeteghS Voo & VAN Jlo 10 @ y0 0ol
Jolsro oyt s Cumon o o8 Jlus ouwy (§olowdyuw ()31 Gabo cansl 03,8 Iy dold) 55 jiin ey byl (cloamd
s gy (S 5ud Ay o 0gMe (Wlodd m3e8 ayeyieshS VYe Al nlue (3 aS Cusl odds pMel 4a5 yaudie A/FAY
4 ol .(Roshan et al., 2010) cusl (g s (29,085 Joome Sluoguad jl oaiS1y g 0l o c(s50)d0b p (yads (b s
W) e LU (658 50 (g0 i b oS Conl 095 old o e g 1ysid (glyld ddlaio j (] 00 i (g 4 ddlaio VY
=5 ol glaasly plois 4 ol b (S8l slagg lie cnl 3 w3 oo LS 1y (g e SBYY ble V S
015 ol (S8l (495 OF ¢ & (I8 e 1355115 ool 3)50 (Sl g (g psd (290045 | Sl it dplone Cax
slapasls Sl (Glas jS1he ploin 55 Sl (eges Slodd ) Glaiges plgis 4 by lis )l () JS5) ol
23 Cegmaz 35010 pelaie s (606 (25 e )3 Cumox ol (1351 S92 90 4 d g b lond 4B)S Jai )3 (gl g (o d
Ay b ym Sl S A it 3,5 (65 Caned W 555 ol b sla bl 450l (25 L TAZ ja
o o3ly olaid] cunen goeme I TAZ o 13 gly JS Cumed (s -Cowl 0ab 03> olasdl asl ol )3 @dly (cla fusb
sl 005 dslne TAZ o 55 adly (sl ooy 4

oy Uiy Sloss 45,5 5 3 e (it 5 9,081y 5550l 25y olsie & ol e (Sl slos;
o3lul slassly .l ot Wde s (g,l0,008 GIS iy lawgs oud pitio (slaodld jloslatul b o s o (S8l (sl oy
Giliseo 5blio 3 ygyoiSTy SlSe o555 (bl o gyodiSTy (gl osddmsline ylis 4336 oSl i L5l (6,8
Condg dalllan )L )5 joed (S5 0195 7 )3 (90038 | Cumdg Al Jilod cpl 2 0gMle iS00 ol 3 ) 0
9088 sl et ls e alal) 5 (Kiwsed Gl 0 oo lgion lagyg) 5l o 2 )3 (o pid (Sl g (g piod
23,5 dalllae ailate )3 (g ptod (L8 (G plpb g (o pusd (6

arllbae dilio (lgis &1 AT R (Wil pie Conligo ) JSS

Gy g 2lodd JSB ) (ped )3 095 00 4385 Jla 5 (£l dmegl Olgis & ordaSle (g (Rl IS ek 4
Torrens & ) Ly oo 48,5 Jlas )3 (b (295088 (6 xS0l gl ooyl )y lsis 4 Vaere oddaitile  slgi drwgs



VE0 Y g IY=Y dOA Lgl) Y o ykows VY 0593 ¢ ! o l0olKiisSwr 5 dbolig olelllro sale dolibins

380y 3l (o a9 y0aiSTy as i awbre sl (Yue et al., 2016; Epstein et al., 2002; Alberti, 2000
4 cgoomo 93 4y lgid URSMEC I3l jl oolazl b la yedLis dwwl>e (Jaeger et al., 2008) cusl oids o3l (URSMEC)
-t lw u_>|9_’v lbass L;)‘L»aalp] d‘)-f Syl 5L abgyye u">|93 ‘_r.SL.u 0,y umex oleMb| PR XSS u""l93 g ool
pyo 5l oolatwl b 5 ()L» (_s.>|y) odiidid b 5 odbdin b (g oniad L bbdiss .l oud odlazwl e Ve S8 S8
o)Ly leMbl ailoa s aps sdbco sy gaidads (ogy 4y g Jlois] jiSlas Jhay b 368 polal (ganadl s ENVI 53l
ool 0as onl s ol ol 35S0 Gy SIVeYe g VeV e Yoo laJlo > adllae dilate (piSlo

S g Wdazdly

ol Rl 9 S eb 29,0051

Claygs odd adle (Ao o)y (Siws ol didlo (Alg e 4 (950085 Ao b lgie L8 (iSu )y &S jeblen
4 ol ddlu g ol adle sle (S pl o leads edly L (V) USSE o Sloj ojl dw > olye seeb WS (Sl
Slos 031y i At g ol (ST, b i )3

®)
CBJIW ;3 ol RIS (Sudlyd g9 53 (b KJ,) Buiidid b g (oluw &KJ,) sudaid b 19 Y U
YoV¥e (ZgVode (Voo ()

Y e B Yoo Jlojl pogas & dalllas 0y0 (b oddaidle ooyl wgd oo ond (V) USG5 sloaias jo a5 job loa

b slalad coluwe dusbxe (Slosss s sdbais b L5>|9’ A oy b slalas 5oyl 9 Slasls ke B wl)sl
YeVe Jlo o mpeyio Al jiaS Voo ) Jlo )3 mipoyio YV 5l o cpl dilyus oS a0 oo ol ¢ Sllllae loj 0)90 90 (b
OUiS s b 0 1y (myeyio ¥ AVl (ials ¢ lgyad 5b (lid ail pu o Slalllas 090 95 (b, ol & .l od,
b old S815 lagg) 3 (LUP 5 DIS PBA wumez) (2500081 sloyielly (sloj= 3l @i (¥) JS5 e



Coxoude § 01y 0B/ i g (6 v (290851 gy SIS Juloi

Vel T

[ Ve ovee 31 S E
s loiwenThiows o
[ T (TR PO
[ Y TIPS PO
[ AT

vdd

Sid

[JUPU/m2 T+ 31 s
[ UPU/m2 § Y+ oo
B UPU/m2 3+-5 o oo
M UPU/M2 3+ 51 i

dn

[CIm2 1ee 3l jias
Em2 T+o—'|++‘;m
[ LR
M2 T 5l iy

S8l slagj 43 (LUP 5 DIS PBA camea (13l 43 YU 1) 008 (29,0551 syl )y (2Lid jos ¥ S0
Yoo g¥ede Yoo Gl 5 oS o)

adlo (2lg g jlwgcdlo Gl @ e lied e ediandls a8 BB Ll &S a0 LS 358 shadd
sl 00 10 28 5 5 oIS O oS (S50 (Dl Cuam & Sh0 I ] (55 g 0 slaadl 3 0nd
A5k sl 0uls (DIS) (SusSTy yials & oo WolES 5 camen il o & (Slg cpl 50 jlgcdls (iulbl ) et




VELY g IV=Y (OA (b)) Y b )lows VY 893 ¢ ! s lb0lKTisSKew (¢t dolipg Colelllo ol dolilins

Yo

ool o 0dly L ¥ S o Sldlles 690 3 (60 S350 drwed e ld  SLad x e e o Liguore

vy Yoy Yool

(Yo¥e g¥edo Yeo) andllae 3590 Jw duw j5 3l e IS (Sudl i (s 493 ;8 WUP olad ay595 £ JSUS

ol 03y (b yly05 o Cgan jp0 4900 0 1y (JoP (585 IS amd 90 )0 WUP (23 ld 558 0 0050 &S jobo jlar
@Yl (2gpoaSly adld Voo Jlo 3 b (Jlod 5 (s ()8 (o9 slapite » @ly (Sl slagg; ]
bl 3 bajlgeidl (loss 5 (Sms (gl Lol il Liliag 10 Camon axs B ) b a5l Jlsys ol sl
S5l oad )55 30 o isu 3 (o9t & SR (29,0081 (LS 4 e 9 4B)S (9o S S SIS
a3 o Ui (Yo Vo=V eVe g Voo d=Vo e ) atsdS dan 9o b Iy calisee (S8l (sl g5 50 (90008 ]y Slpss oyl5ue (B)

’ » [JUPU/mM2 1 3l jiag
[ UPW/m2 T -1 o
W UPU/m2 F-Y o

B UPU/m2 5-F o
W UPU/m2 § 3l s

(e Chomr) Yo Yo=Y o Yo g(Cumly Cuomr) Yoo Y=Y o) v S add 93 10 WUP 128 L Ol pontd duany o .0 JSW

Yool o Jls dy boyye lyuss oy g & @il (00U Glpss Sldllas Sloj 0)50,0 WUP 23l a8 o0 dlan Mo

N sine il 45 I YY-BYN oSl o ol ol o 5 s s s slagisn Y-\ G

dlox 5l Cumex agye 38y Sy cae Slasead 631 5 ol CBlse 5 ntiandls ale @ 018 5P Oeien
gl g0 o355 WUP ua.&Lf))b ‘5).«;5)@ c_-Y‘).ou 3oy Cuzed> u.m.ﬁlah.; STES O‘)Q; u_él)bl)b d)bél dl.m).e(.fs Wl}'

oo s
Olye @ ey @ sned gl 5 (S5 Slagys) (oin e (labl Cusbge (> dule jolaie 4
Jbo 3 olis s e slodensl )l e 53 SleMbl s Js & blosds 435 Jla )3 ouiad gy 9 04y gy
2 e syl (6,8 Y ol oad dpuloe YoV g Vo) Jlo 90 (gl s byl lows 4 (awpiwd (a3l Y+ Y-
G s comwy ol 13 39350 SleMbl jl oolitul b dogypo &Y s 9 13,5 381 43 (61,05 GIS 8,0 51 V) Jlo
O YeVe g Voo gla o 0 1) las sead gloliwlon olidd &5 & S5l Sy jg,4 (Map.Tehran.ir) o us

..\.hbu.o



DB

Coxoude § 01y 0B/ i g (6 v (290851 gy SIS Juloi

(Cowly Coons) Yo o) (sl )3 (I 05 RIS (Sl 5 (S 55 Bl jlowt (2L qujgi T SIS

(w w) YoV 9

9 45 dusbe Gllen (5S35 4 (SEF Slaggs (owpied @lis ool )3 @l Jbs 3 (S I clial
(VUS3) €85 )13 aunlie 550

(] esheS 1 51 ek
0 st 7T
M a2 LF
T

Yool Bl ;3 ol (bl S g3 53 Byl jlons 4y (o yiawd dlold (1 50l o8 (gUad g 595 .V JSKu

(w Cooms) YoV 9 (c'.’-wv‘) Coows)

Jbo s o VoV Jlo jd ol jlows o 3005 5l 1aglS & 5l i alold b (glayg; dlaad a8 amd o oylis (V) JSUi

el > gy clarys; Losasa brys) i tes BB oo Feo) Jlo )l dzily claisMe LB zals Yoo
S35 U lagyg) 5l (S (s dols &g psboay ailaily Slow balpd (lijlony (n S0P 4 (s S5 I e
and 9 b liwylen (p o5 U awiwd dold wSlis @ cudl (o ol ol 03 iy yioghS A1 Gl low op
Salp i L)l solate & sl 0ad fasi (63L5 393> U Lo g Lo gy 9 LA (Rl cumer aljEl b asis
o1 o3l b Ju J1 oy sl 3yg) (oo 1 VoY 5 Vo) oo )3 (el liwslon (2 S0 4 o yg) (g piwd
b omie oyl ol oad oly ialed (A) JS5 50 5,9 sl oo 1 ol 5l dieoyhe Camed dy (o yiand line lyus ol
4 o> Sy s g alold il LBl 5 (s slolionlest a5 G psle o smoe i
&S o yind (> g S (gyobbdy Cawl Bl isli8l s el p> atBiS and 3 (b b e il (gl 0 b ki ylews
Jlo 50 AV VeV Jlo o +/AY el a3 ¥O ol (g ply bad g 5559) doxie (o jaamee plaw Coluw sdimd Lis
Canddy 35y9) (gl v o (AU gy 3l (gdieo o slrcus 8 dlus lgie 4w pwd doslis ol bl yil38l VY.
g Llodgy 413,95 1 Sliwjlow (slacus B il o )3 Vo 5l s lies b Camesr Joyd VY oo ) Jlo )3 a8 wimd o LS ool

25 Ole 4l odd mjg SIRd GlNged I aep AY e 3 lad cplpl GRIEL YT Sl o gl ol




VEe) Lln AV=Y (OA aly) ¥ oylows VY by o ! s U00lKiigSKaw (4 it doliyy olellao oole doliliad Y
Jbo 0 lise cpl &S Wdgs ol m595 o)l Cumes jl oy YAl 5o s Sliwylen slacus s jl asyd A ¥ e e
(A JSS) ol 4l ialS les Coazen las V4 YT
Lorenzcurve for all population
1 p
g 0
< . P = = = Equalit
Z 07 _ e
% 0'5 _ - Access to hospitals 2001
& 0.4 — = )
0.3 - //‘ Access to hospitals 2020
0.2 = ——/
01 ——= = E—— -
O A T T T T 1
o0 p . Olg & . 0.4 - 0.6 . 00.08 . * 0 1 E3
O lont (0 S5 41 Gl T S Coprorr (o yiwsd 43 b1y 35,9) (G000 Ol ek A JSu

eYe liYoo b tH
Y eshare ‘of’po’pdl]fatl’an

w3 9 (29,0851 e b

Slotd g gy & (wpod |y (2 F B Oluss Slgioe (s0ed oad4blo (2ly o515 5 @95 9 sl Sl

Olge 4 (DIS) Susly, .(Guzman & Bocarejo, 2017) wles Jisee |y byl 40w jiand (63590 13 (> g ke b
G855 ) bl (50 oadatle (S5 > a3 o Gl alols plgis 4 el (29008 Ty e Syl I S
19 > SWSTp Gl S g o0 (BB g 9 (NS g | e gere plyie 4 (g0 orBaB Lo (Bl
daly (g pslaie 4Bl 5 e Slasd @ Gludlite g yied Aol bawgie 5 (uil)ly GBI (ne 4 NlE e g0
MA@V g Vo) ladlo ) aplilon (035 4 oadasloe qwyiws Jolgd o piod 5 (SSTy ole
ally 5 (65l LoMS ym y5 LSl (slarg; yd ssal Casday (DIS) LSuSTy Lasls pyolis Lawste § 50 cinaidb

el o o3l Ui (1) UK 50 oy ol @l 03,5 oy gl oy

100
90
80
70
60
50

Dispersion (UPU/m2)

L 4
[
s+
| 2001
‘ ‘ [ M 2020
VP |
0 5000 10000 15000 20000 25000
Access Distance

YoVe g¥ou) gl jd byl lows o3 3 Sud 5 &1 (ot piwd dlold g (DIS) SuisTyy b alagly A UK

il Gl 50 gk lon & (g yiwd dlold wyin sndaitle (g )0 (SaSTy Gl L oS aed e lis (1) S
Lo 5 oxdaiile ols oo 4ol 39 YU ) o > cogpodiSTy bl Lol Jale asslis 1505 b 4 ol
oler b il Bl wanbly cpl b ot s dlold wSTus cul See oSST @il (95 o], (DIS) SaSly (asls




VY

ool 9 30y 0B [ e g (SR (29,0512 (S0 Sl

Ol oS Cowl il il Yoo & s VoV Jlo o dlold gla wMS o SuiSTy bawgio (et ld 0gd 0 0003 &S j5b
oyl ol lu Ls"‘?" Loyl g L;'\‘S‘)" Ol alayl, ey D Low 5l ol u_>|9.> » Sl wl)sl IXW-3)
4l S eaddidle (Slg Caws (il (d @jle 4 (Ve JSS) conl el 93 cpl Gl weSxe (glalaily deng
sanlin & 4255 b plpliy 43 dalgs (Susly (ials Lt 5 o315 Gl & e (gl ol o (Sl slogs))

(e ywd dols 9 IXWP Ve L;>|93

o3 oS cudls aml g8 o (A JS5) (g yiod Aol 5 (S oo s dlayly

) JS5) 4zl adls osSxo alai,
100
T 9 =
2
S 70 ® 2001
@ m * ¥ 2020
& o0 =
&) L 2
n
50 T T T T ‘ T . 1
0.7 0.75 0.8 0.85 0.9 0.95 1
PBA

IR Sl $0s5 53 (PBA) ol lsi o3 5 (DIS) STy oloo e, )+ JS3

Yoo g¥erd b Jlo ps

1 = B -
0.9 -
0.8 n
& N -
& 07 * o * 2001
0.6 2020
05 T T T T 1
0 5000 10000 15000 20000 25000
Access Distance (Meter)

WS 55 Byl slows a1 (o iwd dlold g (PBA) sadidid b (195 w0 3 oylo abasly )Y JSS

YoVo g¥ee) b Jlw > ol s

Slods 9 L"’u*‘isr“’ LY Ol‘»?)'e(“’ (-;MJ)I.AA).) &9y 2 u‘“""d)’l &9)oﬁ1ﬁ DJJ..\) d.f,\;b.)L;o ulu.u o,\.n] Cuwdy 14{19) Lf"l“";

RD Ceows &y S > g 29y 0S|y (B 30 Ui (LaS plp paSlS Sl ez gy cnl b ) red

—slenl sl )gSl 5 Curex mie
S G jl g el Slods g Cuner

Oged elge g Wb SalgsS ed )3 awpted splp Rl coge logi S heke

OlFie o9y ol b8y )3 Jainaog g 05y 390 dine) cl 3 (Sl (3Ll

CAlESs @385 5 cgw S 3l )5 o (o yiwd Aol wSlis jials 4 e Lilais oS
9 oo (6 b Dlods g gy dy (g yiwd )3 (Il Gl &



d)¢§4q=¢23

Caa VeVe g Vede Feo) cla b (gly o 381 cawdd (slaodls 5 (WUP) (g0 Jl59 (S adls 5l dlde oyl o
039 (b wrd ablo (LSl diwly pl 53l oad oolitl Gl eSS (SB5 sag) b (292088 Ty (o)
3 (29,0358 Ty et s pdaw el Cands ol Bl 0l L |y g BB Gl YoV B Jlo jlopg 4 Slllas
Jds s col & s plo 5l Salee (o0 Giulibl we sl Jl ) Lol ccaol 0dgr YU jlas lyes b 0 Vood Jlo
Slad Gy 5 Sadiandl oy o 4 e oad () 3 temex il Ll 5 o elazrl g (el b o355
292055 Cumdg cgy i dalllas (3 &S Canl (gygp0 &S5 opl & dogr Cuwl 03y LialS 1) (ogy0iS Ty pdaw g 0dd o
3 @B 5 oad sl (slaolSSin 5 48,5 8 sy 350 ol g slajpe 19,0 5 Gltd e S5 slaiygs 5 e
Slodis 48,3 Jai 13 ¢ 580 GleMbl a0 Cuwd 0 Jdd a4 oyl polie 1o y3uS 5 Cguan jye

3T cslo o (sl oS o ot b lisslon 2 5525 5 (S5 (95 b 5 gy Aol 35058 s
OSP4 lLigped o yid 3y Sla oo b duslowe @dg dg2ge ] (60 sladu)ly ()5 &Y &S YeY-
o Wmdee LIS (o yied @S 435 Al (pwpiod @i 3 by Olie sxa L G S g ey (Glslen
2595 ey oyl b Gl aidly ialS jieskS Y 5l i abdS dad 90 (b b liwlen p 505 A o piwd dlold wSTas
Gl A PAE 4 oxie 0l duobre (dun ol b b 4T Col 03y (gldsS Ay ALBIS ABD 93 3 b prdow () Cumes
Glcus,d s A Yoo Jlo o @S (g50b 4l osds Slalllas 050 (b Sliwlon slacus,d & wyiwd )y olad
A Gz 3l o d V4 VeV Jlo o Gliee cpl & Gl ol mjs8 lad ped Cures 3l o pd YAl 0 Sl o
o & s YoV o 0 el s 3 mj95 50 (gl 0dimd L &7 s o pd <9y cpmod 5l ol @Bl &5 oyl o3
A calises  (slo Sl Gl Bree eloin] GIKS sdiad lis bylid cpl ey o i 1) gdopd Ve Giliel Ve e
5 oAb Slods 5 SMpus Cgllasl 5 (BT @i i Gemen (LYS 4 b Cumex jlaop AY ol o &S sl e
WA 3395 5 03 03 V (ygrme (Sl Sloss ookl )3 ply sacuo B 5l g pped Cumox unliol g e

dopd b pwyiwd o by ol gl o weSas dlaly oaias s (DIS) (SusSTy b oy e alaly oy

5 I pe (b drwgi lELe dxpp o wd e (LS Laly) cpl OB QL e labaly (PBA) sadasle (ol
(PBA) oadaisl (2l 20> (aljl oizmed g1 Walgd Jiin 5 00 ) Glodd g o puagyw 4o (g plod bl STt
oS15 ISl 4 e S5 dgie o3 ogesle Gl Llie 5 ue5 5] LI A SIS 51 oS s
Gl gl Jloel b LS & wmd o Lt ol gy (nl b 005 (wyied (eined 5 (S0 CofS e (SR
S Ojle |y el Oledd g bgumgyw 4 gwyiwd plp Gl Sl Glgies b gdaw 3 (29p0x8 Ty
s 1y gy (105 & owyiwd dold xSlas 5 0old sl 1) wyiwd (oo bl Blgs o (g ppis (5y005 Ty yials
5 (oolamil cloxn] gla psio dlos 1 (6,500 daste (sloyuiio & awyiwd (g plpb JialS L il eng ool b sy el
D (K 35 Cupmo @i

o colon b g odg awsb pillyuai aslgs ol o SlKe SleMbl g aud)y (5,85 dlwy jl zyotime Lidoh oyl
ol ot plogl Slojlw

& Lo

Arranz-Lopez, A., Soria-Lara, J. A., &Pueyo-Campos, A. (2019). Social and spatial equity effects of
non-motorised accessibility to retail. Cities, 86, 71-82

Bhatta, B., Saraswati, S., & Bandyopadhyay, D. (2010). Urban sprawl measurement from remote sensing
data. Applied geography, 30(4), 731-740.

V¢



Vo

Coxoude § 01y 0B/ i g (6 v (290851 gy SIS Juloi

Bramley, G., & Power, S. (2009). Urban form and social sustainability: the role of density and housing
type, Environment and Planning B: Planning and Design. 36(1), 30-48.

Brown, Malcolm C. (1994). Using Gini-style indices to evaluate the spatial patterns of health
practitioners: theoretical considerations and an application based on Alberta. Social science &
medicine, 38(9), 1243-1256.

Chang, H.S., & Liao, C.H. (2011). Exploring an integrated method for measuring the relative spatial
equity in public facilities in the context of urban parks. Cities, 28(5), 361-371.

Cheng, G., Zeng, X., Duan, L., Lu, X., Sun, H,, Jiang, T., & Li, Y. (2016). Spatial difference analysis for
accessibility to high level hospitals based on travel time in Shenzhen, China. Habitat International,
53, 485-494.

Dadashpoor, H., & Rostami, F. (2017). Measuring spatial proportionality between service availability,
accessibility and mobility: Empirical evidence using spatial equity approach in Iran. Joumnal of
Transport Geography, 65, 44-55.

Deng, Y., Qi, W., Fu, B., & Wang, K. (2019). Geographical transformations of urban sprawl: Exploring
the spatial heterogeneity across cities in China 1992-2015. Cities, 102415.

EEA, E. (2016). Urban sprawl in Europe. joint EEA-FOEN report, Luxembourg.

Epstein, J., Payne, K., & Kramer, E. (2002). Techniques for mapping suburban sprawl. Photogrammetric
engineering and remote sensing, 68(9), 913-918.

Ewing, R., & Rong, F. (2008). The impact of urban form on US residential energy use. Housing policy
debate, 19(1), 1-30.

Feng, Y., Wang, X., Du, W., Liu, J., & Li, Y. (2019). Spatiotemporal characteristics and driving forces
of urban sprawl in China during 2003-2017. Journal of Cleaner Production, 241, 118061.

Fotini, M. (2017). A new anthropocentric approach in accessibility analysis: the activity space and the
accessibility measures. Transportation Research Procedia, 24, 491-498.

Frenkel, A., & M. Ashkenazi (2008). Measuring urban sprawl: how can we deal with it?, Environment
and Planning B: Planning and Design, 35(1), 56-79.

Fulton, W. B., Pendall, R., Nguyén, M., & Harrison, A. (2001). Who sprawls most? How growth
patterns differ across the US, Brookings Institution. Center on Urban and Metropolitan Policy

Washington, DC.

Galster, G., Hanson, R., Ratcliffe, M. R., Wolman, H., Coleman, S., & Freihage, J. (2001). Wrestling
sprawl to the ground: defining and measuring an elusive concept. Housing policy debate, 12(4), 681-
717.

Guan, D., He, X., He, C., Cheng, L., & Qu, S. (2020). Does the urban sprawl matter in Yangtze River
Economic Belt, China? An integrated analysis with urban sprawl index and one scenario analysis
model. Cities, 99, 102611.

Guite, L. S. (2019). Assessment of urban sprawl in Bathinda city. India, Journal of Urban
Management, 8(2), 195-205.

Guzman, L. A., Oviedo, & D. Rivera, C. (2017). Assessing equity in transport accessibility to work and
study: The Bogota region. Journal of Transport Geography, 58, 236-246.

Hamidi, S., Ewing, R., Preuss, I. Dodds, A. (2015). Measuring sprawl and its impacts: An update.
Journal of Planning Education and Research, 35(1), 35-50.

Hasse, J. E., Lathrop, R. G. (2003). Land resource impact indicators of urban sprawl. Applied geography,
23(2), 159-175.

Hennig, E. 1., Schwick, C., Soukup, T., Orlitova, E., Kienast, F., & Jaeger, J. A. (2015). Multi-scale
analysis of urban sprawl in Europe: Towards a European de-sprawling strategy. Land Use Policy, 49,
483-498.

Hosseinzadeh, K., Aghazadeh, S., & Nasiri, F. (2020). Analysis of the urban sprawl effects on
sustainable development of integrated villages from the local community perspective (Case study:
Urmia city). Journal of Studies of Human Settlements Planning, 14(4), 949-965.

Jaeger, J., Schwick, C., Bertiller, R., & Kienast, F. (2008). Urban sprawl in Switzerland: Quantitative
analysis 1935 to 2002 and implications for regional planning. Scientific final report, Swiss National
Science Foundation, National Research Programme NRP. 54.

Jaeger, J. A., Bettiller, R., Schwick, C., Cavens, D. Kienast, F. (2010 a). Urban permeation of landscapes
and sprawl per capita: New measures of urban sprawl, Ecological Indicators. 10(2), 427-441.

Jaeger, J. A., Bertiller, R., Schwick, C., & Kienast, F. (2010 b). Suitability criteria for measures of urban
sprawl. Ecological indicators, 10(2), 397-406.

Jaeger, J. A., & Schwick, C. (2014). Improving the measurement of urban sprawl: Weighted Urban
Proliferation (WUP) and its application to Switzerland. Ecological Indicators, 38, 294-308.

Jargowsky, P. A. (2002). Sprawl, concentration of poverty, and urban inequality. Urban sprawi: Causes,
consequences, and policy responses, 39-72.

Jat, M. K., Garg, P. K., & Khare, D. (2008). Monitoring and modelling of urban sprawl using remote
sensing and GIS techniques. Infernational journal of Applied earth Observation and Geoinformation,
10(1), 26-43.



AR )LQQ dv-) c(oA )

W) Y o ke VY 0,93 ¢ i/ sl0lKisKw (&5 ydolipy Cleflro ool doliliad

Kimpton, A. (2017). A spatial analytic approach for classifying greenspace and comparing greenspace
social equit. Applied geography, 82, 129-142.

Kompil, M., Jacobs-Crisioni, C., Dijkstra, L., & Lavalle, C. (2019). Mapping accessibility to generic
services in Europe: A market-potential based approach. Sustainable Cities and Society, 47, 101372.

Lee, W. H., Ambrey, C., & Pojani, D. (2018). How do sprawl and inequality affect well-being in
American cities?, Cities, 79, 70-77.

Liao, C.H., Hsueh-Sheng, C., & Tsou, K.W. (2009). Explore the spatial equity of urban public facility
allocation based on sustainable development viewpoint, na.

Liu, Z., Liu, S., Qi, W., & Jin, H. (2018). Urban sprawl among Chinese cities of different population
sizes. Habitat International, 79, 89-98.

Lopez, R., & Hynes, H. P. (2003). Sprawl in the 1990s: measurement, distribution, and trends. Urban
Affairs Review, 38(3), 325-355.

Lotfi, S., & Koohsari, M. J. (2009). Measuring objective accessibility to neighborhood facilities in the
city (A case study: Zone 6 in Tehran, Iran). Cities, 26(3), 133-140.

Lucas, K., Van Wee, Bert., & Maat, Kees. (2016). A method to evaluate equitable accessibility:
combining ethical theories and accessibility-based approaches. Transportation, 43(3), 473-490.

Lucy, W. (1981). Equity and planning for local services. Journal of the American Planning Association,
47(4), 447-457.

Manderscheid, K. (2009). Unequal mobilities. Mobilities and inequality. 27-50.

Mansour, S. (2016). Spatial analysis of public health facilities in Riyadh Governorate, Saudi Arabia: a
GIS-based study to assess geographic variations of service provision and accessibility. Geo-spatial
Information Science, 19(1), 26-38.

Moroni, S., & Minola, L. (2019). Unnatural sprawl: Reconsidering public responsibility for suburban
development in Italy, and the desirability and possibility of changing the rules of the game. Land Use
Policy, 86, 104-112.

Mosammam, H. M., Nia, J. T., Khani, H., Teymouri, A., & Kazemi, M. (2017). Monitoring land use
change and measuring urban sprawl based on its spatial forms: the case of Qom city. 7The Egyptian
Journal of Remote Sensing and Space Science, 20(1), 103-116.

Nazarnia, N., Schwick, C., & Jaeger, J. A. (2016). Accelerated urban sprawl in Montreal, Quebec City,
and Zurich: Investigating the differences using time series 1951-2011. Ecological Indicators, 60,
1229-1251.

Neutens, T., Schwanen, T., Witlox, F., & De Maeyer, Ph. (2010). Equity of urban service delivery: a
comparison of different accessibility measures. Environment and Planning A, 42(7), 1613-1635.

Nicholls, S. (2001). Measuring the accessibility and equity of public parks: A case study using GIS.
Managing leisure, 6(4), 201-219.

Noor, N. M., & Hashim, M. (2010). Urban Sprawl Processes Joining Cellular Automata, GIS and
Remote Sensing Data: Simulation of Details Un-authorized Development. Computational Science
and Its Applications (ICCSA), 2010 International Conference on, IEEE.

Oh, K., & Jeong, S. (2007). Assessing the spatial distribution of urban parks using GIS. Landscape and
urban planning, 82(1), 25-32.

Omer, 1. (2006). Evaluating accessibility using house-level data: A spatial equity perspective.
Computers. Environment and Urban Systems, 30(3), 254-274.

Oueslati, W., Alvanides, S., & Garrod, G. (2015). Determinants of urban sprawl in European cities.
Urban Studies, 52(9), 1594-1614.

Pasaogullari, N., & Doratli, N. (2004). Measuring accessibility and utilization of public spaces in
Famagusta. Cities, 21(3), 225-232.

Roshan, G. R., Shahraki, S. Z., Sauri, D., & Borna, R. (2010). Urban sprawl and climatic changes in
Tehran. lranian Journal of Environmental Health Science & Engineering, 7(1), 43-52.

Salehpour, Sh., & Afrakhteh, H. (2016). Analysis of the level of the health care services development
from spatial equity perspective (Case study: Rural settlements of West Azerbaijan province). Journal
of Studies of Human Settlements Planning, 11(36), 19-38.

Salonen, M. (2014). Analysing spatial accessibility patterns with travel time and distance measures:
novel approaches for rural and urban contexts.

Tahmasbi, B., Mansourianfar, M. H., Haghshenas, H., & Kim, 1. (2019). Multimodal accessibility-based
equity assessment of urban public facilities distribution. Sustainable Cities and Society, 101633.

Taleai, M., Sliuzas, R., & Flacke, J. (2014). An integrated framework to evaluate the equity of urban
public facilities using spatial multi-criteria analysis. Cities, 40, 56-69.

Talen, E. (1997). The social equity of urban service distribution: An exploration of park access in
Pueblo, Colorado, and Macon, Georgia. Urban geography, 18(6), 521-541.

Talen, E., & Anselin, L. (1998). Assessing spatial equity: an evaluation of measures of accessibility to
public playgrounds. Environment and planning A, 30(4), 595-613.

Thomas, L., & Cousins, W. (1996). The compact city: a successful, desirable and achievable urban form.
The compact city: A sustainable urban form, 53-65.

"



Yy

Coxoude § 01y 0B/ i g (6 v (290851 gy SIS Juloi

Torrens, P. M. (2008). A toolkit for measuring sprawl. Applied Spatial Analysis and Policy, 1(1), 5-36.

Torrens, P. M., & Alberti, M. (2000). Measuring sprawl.

Triantakonstantis, D., & Stathakis, D. (2015). Examining urban sprawl in Europe using spatial metrics.
Geocarto International, 30(10), 1092-1112.

Tsou, K.W., Hung, Y.T., & Chang, Y.L. (2005). An accessibility-based integrated measure of relative
spatial equity in urban public facilities. Cities, 22(6), 424-435.

Van Wee, B. (2016). Accessible accessibility research challenges. Journal of Transport Geography, 51,
9-16.

Van Wee, Bert., & Geurs, Karst. (2011). Discussing equity and social exclusion in accessibility
evaluations. European journal of transport and infrastructure research, 11(4).

Wang, X., Shi, R., & Zhou, Y. (2019). Dynamics of urban sprawl and sustainable development in
China. Socio-Economic Planning Sciences, 100736.

Welch, T.F., & Mishra, S. (2013). A measure of equity for public transit connectivity. Journal of
Transport Geography, 33, 29-41.

Wen, H., Xiao, Y., Hui, E. C., & Zhang, L. (2018). Education quality, accessibility, and housing price:
Does spatial heterogeneity exist in education capitalization?. Habitat International, 78, 68-82.

Wu, C., Ye, X., Du, Q., & Luo, P. (2017). Spatial effects of accessibility to parks on housing prices in
Shenzhen. China. Habitat International, 63, 45-54.

Xu, Chao., Haase, Dagmar., Pribadi, Didit Okta., Pauleit, Stephan. (2018). Spatial variation of green
space equity and its relation with urban dynamics: A case study in the region of Munich. Ecological
indicators, 93, 512-523.

Ye, Z., & Xiang, H. (2015). Research on the basic education spatial distribution in Shandong province.
Geoinformatics, 23rd International Conference on, IEEE.

Yue, W., Zhang, L., & Liu, Y. (2016). Measuring sprawl in large Chinese cities along the Yangtze River
via combined single and multidimensional metrics. Habitat International, 57, 43-52.

Zhang, X., Lu, H., Holt, J. B. (2011). Modeling spatial accessibility to parks: a national study.
International Journal of Health Geographics, 10(1), 31.

How to cite this article:
Ghaemi Rad, T., & Alimohammadi, A . (2020). Spatial Analysis of Urban Sprawl and its Effects on Eqity of
Access to Hospitals in Tehran Megacity. Journal of Studies of Human Settlements Planning, 17(1), 1-17.

o oyl & byl

S RS 53 ol slons &1 (s Sl 32 O Sl g (G (29,0838 (Sl Julos (1F)) . plie c(stattodde 5 0pall ol o3
NI (Y o loolSi555r ol olellon dolilns



VEe) Jle Y=Y (OA aly) Y 05lowd VY 893 ¢ oiluand/ s U0 lKiisKew 40 yetoliyy Hlellbo sale dolibind

T

S
dt/ﬂc’fo?‘}’c{///u&u&/

VA





