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ABSTRACT

Introduction

Spatial structure is the result of historical and physical processes
and changing economic, social and political conditions. This
structure is generally considered in two dimensions, population and
employment, the first one describes the residence system and the
second one describes the activity structure. The sudden and leaping
increase in housing prices and, as a result, rents in Tehran has been
an important factor for the reversal of the migration process. In
fact, following the convergence of a huge number of immigrants
towards Tehran and the excessive increase in the price of land and
housing in another period of time, it has led to the divergence of
the number of immigrants towards the city of Tehran and in
contrast to the pathological attention to the surrounding space of
this national city. According to previous studies in the analysis of
the spatial structure of metropolitan areas, the impact of housing
developments as a key factor in attracting and repelling the
population has not received enough attention, so that in the
analysis of the process of suburbanization and displacement, only
the qualitative descriptions of housing are presented as an
influencing factor; While to answer the research questions,
methods that have taken on a spatial dimension have been used.
Therefore, the current research aims to study the process of
development and formation of the spatial structure of the
metropolitan area of Tehran with regard to quantitative changes in
housing prices in a morphological approach.

Corresponding author (Email: sarajaei@ut.ac.ir)
Copyright © 2022 The Authors. Published by Passive Defense Association of Iran. This is an open

access article under the CC BY license (https://creativecommons.org/licenses/by/4.0/).



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

Journal of Safe City

Methodology

The research method is descriptive-analytical according to the nature of the study. The
nature of the methods used is the type of methods and analyzes of spatial statistics. The
variables of population density and employment are used as dependent variables and
distance from the center, distance from main roads and housing price are also used as
independent variables. In order to measure the spatial analysis of population density and
employment, kernel density tests, hot and cold clusters, and Moran's test were used.
Then, to perform spatial statistics on the variables, standardization was first applied
based on zero to one, and finally, geographic weighted regression (GWR) was used to
measure the effects of independent variables on dependent variables.

Results and Discussion

According to the regression of the spatial pattern of housing prices, it can be said that
the level of housing price increases over time has an increasing role in the spatial
distribution of the population, so that this number has reached 27% in 2015, from 23%
in 2015, and it is an important contribution to the change The spatial structure of the
metropolitan area will have. The density of employment tends towards the areas with
low and medium average housing prices, and in terms of spatial distribution, the density
of employed people in the metropolitan area of Tehran tends to the southern areas of the
capital and the cities close to it. The independent variable of road distance infers 33% of
the dependent variable of population density and is considered one of the important
factors of population settlement in the spatial structure of the metropolitan area. The
effect of the distance from the center has had an increasing effect on the population
density, so that the distribution of the population compared to the distance from the
center has increased from 18.8% in 1385 to 26.7% in 1395, and the cities and towns
closer to Tehran have a greater increase in population compared to More distant regions
have experienced.

Conclusion

According to the R2 coefficient of the regression of housing price effects on population
density, it can be said that the level of housing price increase over time has an
increasing role in the spatial distribution of the population and has made an important
contribution to changing the spatial structure of the metropolitan area of Tehran. Due to
the rapid growth of housing prices in the recent period, the distribution of population
and workers from the center has increased and tends to the areas with low housing
prices, which spatially are large villages and close to urban centers, Mehr housing
projects and new cities with relatively low prices. Housing compared to other residential
centers will have the potential to attract more people. It seems that the trend of housing
price developments in the long term will intensify the migration flows within the
province and the pattern of the spatial structure of the metropolitan area of Tehran will
undergo more spatial changes.

LA



| g Ao

2676-556X : 254 st uta
T Journal Homepage: www.ispdrc.ir

iRy Al
S Cuod 39 WS Uy (41 305 (5 pem WS dilio (LS LSl &Y 9205 ol

Ol eyt olSutils Ll i 0aStily «cs 0 30y ol g Ll (658> somuiils — M owlis dusg
Ol el o8l bl i 01Setals c(532) 4l g (Sl sldlyier 09,8 =" by (Wi dpw
Sl el olStals Ll i 0uStsly Ll sl — (6 )b 5 WICaol S

Sl Ol ol Ll i 00Kl o6yt sy 4ol 5 Wil sluishs — 5L yguaio Cyms

o soals 55l
9 08 A & S (2l S 21Ty 4 e 3l 4mS Wiz 50 (S g (e Seed g0 I A BLl
ool aalllas soio) , ol Gidgin ol oo ()05 6 b dilaie 35 0 (gl 4 axg5 e 0 adlain ¢ ySume
05505y )0 (S Cod (oS DY an A g b el S adbie olad Lislu (0585 Ol RS S IS

Lol 51 18 Ll (sl oo 5 (5938 51 ol Sl = oy gy g, o ol
5 elol Lol 3 alols 5 o 31 alols g atly yeie olsicds JUidl g Coma o515 (slbpeiie sl o oolizsl GeoDa 5 Arc. Gis
ol 00 odzmies (GWR) L8l i S35 oam Sy 050)] b o piiie ol ST wiloas ooliiu] Jatae paie (loieds b Sune Coayd
o155 oy 3 Alols S5l 5 A0 Jlaw 53 9ioys ¥Y 4 AD Jlo o doys YF 5l Copnar o155 g 2 cshool csloel, ol loazily llas
Ao, VAN Gl Comez oST5 0 55 e 5l alold J1auS oo b 1) (o205 wig) a5 oaew; A0 Jlu 10 0 0 YT,V sue 4 ao 0 YV 5l Jleisl
a2 |y 6 ten Comoz Gl 8l )l ad 0 s 4 G035 slo jped A ey el 00, D JLo )0 aeys YV sae 4 AD Lo o
R2 oo dbang Lol oo, A0 Jlo 10 00,0 YV @ AD Jlo 40 0o )d YY 5l Camax o155 o] Oll g (Sme o Lailos ,S
Slyd )5 (otes it 9 310 00l (i JUi Bl g Some (laE ASTy p o) )35 )3 (S Cuesd Gl LT S (g e

ol 42135 05 (6 e S dilaie  olas lisle

Email: sarajaei@ut.ac.ir Jotas 0diun g5 38
Gl oyl yeg ol8uly Ll jaa 0uSisly j5 laie cpod b (6558 dluy jl 7 5t pols dlds
sl 4B)S g0 )9S (ygld g R | Coles Berio sgine 5 S3lo Cules Cod Il Giagh



https://portal.issn.org/resource/ISSN/2676-556X

Jual (e 8 S1e (a5 50 (S5 L], 995 walyd,
Az 4 wiles ;5 byl e Olalllas aies alS
Ly ol bas e golatdl 5 Shae b ol Scao o35 o
lo o eloizl ol 5 (arme (55l celgcd; oloj
(xiao et al., 2021: 2658)
9 ey S Giali8l Sl et pole jloxiil eny
09 4 Sllad g Sumexr UGl g e 505 )0 e le
sbaglexsbo 5l slasgame g 054 9 905 (o0 JSO 23
Blbl (654 adhate gy g 50 | S g 0uiST
Egazme ;0 (VFOY YAV (] 0 5 ol5) wiS oo j5ed
@l Lol Sald abaslsas pleilo 5 ey SIS 5 el
o (o yid Glaje 5 Sy st e STye po Lad
Slooged Sy Sude ;5090 (oS 5 bl
slacdled 5 Cmex (809 g o) 4 1S e
Ao 5 el 4 B 635 30 (P19 5l e G
25,5 CFD-FF YAV 50 2l soloil oo (5 )5
SS9 SoeS S (sl 05 55 (6 BN e
5 U sl o5 5 w5l 0 (5 (Srtidos> 4 lialSsSs
Oygmets wib Gl Jle Gl o &5 ol pu Pl oS
5 Ple) Nedio (somy b Sl g (isa sl
el oS0 am o Lt sy (Y AYAY oLl
I3l Sl slagl e o)l b % 3 U5 L asel>
b iz b (G55 021y (92 Ngd oo )1 e
AV FA YAV K 5 Cansgil ) 3,05 0525 g o
057 wlbeaatio b 6 xa S bl talple
s g LS le 5 JS4 50 Joou 0 Shos 5 (1 50 (96550
Jealge 5 Lag s L5 o g wlowd azrlye pogie g Lins
loyeiS 5o S Sludtie 4 Ly 5 oy Job 5o il

\44

doddo —)
5 (Sladl sloolKiigln ) ooz lgicar olad jlislo
oliisSn b) Cumozr a5 oL sl o Jlndl a5
Jate St S Bblie o il ST a ], (Sl
.(Dadashpoor & Jalili 2019) 545 on s 35 «0S o
Lalyd g o5 5 (Fuyb slaanl b ol olad Lsls
s ol sl sl 5 celaizb goliazil Jgmio
S9-ise 45,5 55 5 JUinsl 5 rez am 93 50 Logac
s |y edld LSl (cegd g SogSw pllas Jol 45
= sl (VY YD (olo e g y9m ilale) 0SS
Lol 399 Omizma 5 Jeliio § Copmazr aiilo w0 )5 (slo (S
Ot 45 (LS 1 093 9590 )13 35 05 (6 e poeninw )3
{(Grunfeélder et al., 2015: 76)0_S o 35 yo3 303 o0 &, 0 S
Dy (G e 5l (slosls JSb (6 0N bl
slpasgorma 5| 55,5 (whie Bl 4y e o5 aigd o
M ol od (65 dn (210535505 Lo g 039 (e
S dilie o (Vo F AYA g ol 5 oo 1))
55 3l il oo 095 anme Ll 5 o Shg 4 azgi b
(Ssls) 6y 5 y5ms HISIS) SIS g5y Sslie o,
2902 AN Bble pegas cpl ;0 (VTTATAY
5 09l 4 3550 3l (20538 el il S ans wix
AYAF (oo o) anlei co aymi |y (655 10 el Sl Grals
635 b 50 550l (6B M bl conl a8 (Y-Y
Sl 55 iz (2ldd 5l A (655 0SS 5551
ol e a1 VA0 oo e g y5 lols)
Slaoaiz g 0-i DS Ll slogl ay o055 el
Ol 38 ONVE YA (o Lo g Cwd ) daloml so
J—s e il S 555 peizr b sLasN]

slea e col ) Sew PRy [JEgPR Sl jagsls>



Sladllan s, 5o ol 48,5 555 4y _olab oy Sels” a5
‘_J.ALC u|5_,_cd._> u.i_AM LgQL,A.».B‘ J_ALC UM.R.; ol ﬁl?u‘
Sl Dliss 10 b 2 los gy A wgSas yo ,135
(ol 00l BLS Ao 5 (6 e S ddlate olad
9 S5 o]y daalllas soo 0 ;o> ragio ool plo
4295 b ols BN adhaie (olad lsle 65 SO
Slwldcsn,) 9,595 50 (Sawn Ceond (g0 Yo 4

WS ey s 9350 Oliee M Hsbar ]y 6 B NS
Lb‘:m\)).: QJ‘ BL el oo asllas LQ)@(..J 61[..4.9 )L.’>LM:
S o Gl ST el ) A L SassTy, Bowe
5 Jadl cmer my O¥ged 4 ax gl b (glaiianis
£ Awd ] 4.»3)5 )l)ﬁ R OSy90 ooy dislw L_'>'>|9J
S U 5 5 s o8 09n Jols 1y (Slllas 3
on obee s ode by, a4 axgi 4]y olad Ll
JBE8] 5 bl Jelye 8 Jlte j5ba a5 o
)l )90 LolfiisS (olad wlai L) 0 5 (55l
Ll olad tolon ol s U wons o g s o )3
szl alS s (60,80es b aluliicsy ;) 0,50,
anl b e lgie Cos 03 6,558 Al 0 (VWAY)
€Old RIS dilhie olaS S5 5 5 (5 0SS0
adlaie S o gaaib |y 055 gloaidl e
S350 5 S ISh o lE (b o s s
Stz ol 8 ol 3505 b | 0255 a8 S, 05
O (P (S5 9 65 ISt - ) i dl> e
055 5 2laolesbs iz Gl 52585 5 S USS
adlaie (oo, Sy 5 =S IS=S 5 Ol =S OIS

\A

V¥ Ll Y5 Jaaboas ¢ JUo £opon poels oode aloxo

21y ol ail ) g sl xngi Jl> 50 g atbanngs
Onez>) wlesged (b og> (S5553 5 0555 (s T USS
15 45 b LS sblie b laailaie - g () A\ YAY
Nob oo Bl (g4t sloasgornme plsie Ly ol
s A OS ailate (FO VAN (oo s jaly>)
S0 of 55 4T WS (e i | (S 5l gloys
©jgmodn Lot Jlad (S8l 0 g oulb jsba Conex
20,5 o8 S0 2 O9elm 9By (T (Sl o Fgae
2 Sl ¥ g aihis 1o Szl glaanlp ol
ol (Sens 40 (olitws S Sl (59 5l aa adlate
A0 e )l OSas Glgieds Wl oo bxi] 5o 45)
o adbaie )3 (5 2les Lo 7o (n Sege 5l (350 43,5
S5 9 S 5L O e VAT L L) T e el
5 il g Cad SunaclisS 5 SSL dgae Juane by Luslo
S iy 9955 L ol o] (sloiasd oo LS
o=l 30 OYANYAF (4Log )0 5 (samwge) Cuwl 009 azlge
B 9 OSems Cuagd gz 5 pglpli e Sl g
Sl ot dole g8 M 5 S8 e 53 eyl
(g0 9 0013 ) Canl 039 Lo ;2 oo gy (S (wgSae
5)55 So 5o o, Kan JLss 4 dly o (TFO-YO Y20
@i B s Ot S 4 Sl polas S Sl
o ymte ;500 (Flej 0)90 S )3 (a9 ey Saed
d=lie 55 5 s b o S (n 2l S5 25T
Sl 0l (o el (nl (Soalim LA 4 45T Lo 4z g3
Ot Olallas 4y a5 b (VY YA (alaw ¢ o))
SIS Sl st S Gblie olad LSl Ll )
&30 9 @iy S Jsle lymean Sene Y g2
Al Lo 50 a5 (g sbay col oals (SIS 4z Comex
S S Sl og B0 (5305 508 5 (Sridos>
Gl lp Sl po 035800 ik SIS ele plgieas

Sl 00l oolawl @L&buﬂus) )‘ )..aL> u‘*“ﬁ)‘ L;LbJ‘é.w 4



039 dilaie o olad jlsle caiws IS8 Julse oy 5 Lol
SISt oSl ST 05 IS5 g sl 5 canl
Oltd @S adhis o1 (635 ein (alad 55l
g sladlie o (WYAY) 1, K0 5 G ams o s
aihis At S A g b ol L s e
O €t Iy 4yl oozl 50 Gld AN
GRS ailaiod . i 0 O ard 1 A W, Aol
503,5 JLET 1) e S &y (Snidog> a3 €l
axlye (J93) 535 et a3 Lo Ve a8 5l
S B s anT 8 g0 ol olad sgai el 0o
e 5 (VYAR) o, LSe 5 (5 ,8ls il dsily Low
adbaie (o U= oldd axwg sy Jlod g (o) 2
o e VTAD JINVYED oty eyt s S
G dcgame )3 dawg U5 g gje5 Mg, 45 Ndew)
TS st Jold sz 5 o8 S oS
loolliisSou sloml jobipon 5 02, S L, 5 piedll
sl g Sl 03 LaolSigSw (nl )3 (o) 8
DSB8 o 15ST 5 a8 g Oz
s yimd CoilB Lo allas ;o (V) 1,500 5 Sl
clace 3,809, b JaigJox aSed 4 Cllad 5 CogSe pllas
= O SIS adlate Slllhe 8)90 ( oL2S
)"I aols b LJLM_..;I A g CodilB a8 W) 4
9 Jlos sloagy 5l (6ol 5 Wboo G20 (555 0 )58
At ol o oy ZolB SIS pae b e Jleds
S lee s gladlie jo (YY) glo g (S
Ceond 5l pusin 5l galgds (S0 o lauanis eyl
Jlo 0 -Shas oS oo Lo €V o=V o) S
ST ol Slmdriz 68 JS8 S o 43 2S5 >
e Sy 0 ol Jelse aels b yo 608 i
254bs i il 5o oimgan (S (lad sl

Cood gladlia ;3 (V+18) palS 5 Sl okt (Sane

YA

Jole 5 He 5l lasgomme V. conl 0592 ()35 s 3N
G Ol S AW adlaie (55550 5 5 ISS 50
5 05 e 5l cllad g Comex ol058 5 Y L alassl
5 B ONS Ggel s o eils 4 Jlsl 5 Cumex il
69,095 GellisSw (655 S5 5 (29,005 eizren
4 9,095 SLagsls cnl sl s Old BN 9ol
Ol oz 5l Ol8 w0 oy 5 SPB Sz STie
Olgmie Szt gy ;0 (WWAY) ol aiiws Jolse
GASONS dilate ;o ot pped sloan b olad Ll
SASONS adhais 6 05 pls slo ligy (o) 2 & €015
LasS cowlaszb e ool gl olSans 5l olyes
Sl aS Gl onpnsy 4zl (nl @ Llos 5 oy slagsss,
SIS dibaie i gt ol V¥R BAYYS Jle
Pl 0y (325 o k> o a9 00D £90 S
o> lgse b sladlae ;o (VWWAY) )], Sen o Lo AS'es
Ol A €OIR5 BN adlate (6 08 9590 (ST
stz (goladdl Jalse aegome 45 wog) s
Hgdos S1n 4 e ol 5 (aomecon; ( San
Sl e Ot ABOIS degazma j0 4S5
slatizlo g (Fomex SY5o8 pulow §,85 (oD Sl
S i 09 el g (lgd ekl 4 g (S e
L OYA0) (—igh 10 sold e g y9m olols oS o L]
Corex @s @ldd LSl alubisesy, Jldoir olsie
o @l S (oo glgie oIS S OMS ddhaie 5
R S 0 g Sare @59 m 45 W3 (oe LA (635 eSS
Pl loasi L Lol wo)ls 0529 cbond jlonn alail
alul; (ol ogdle 09 oo )l (6 iy (Saipogadss
GRS adlate jo (Ldled 5SThe 5 b Cumez 2555
Ol b il ) Cmez o515 Dl sl )0 00 (ol s
w2500 LS 55 Joe 4z )LSs Julow aes oo g 310

3 Se bl )l leasSis woads yioviw Jolse oy



S Gl -Y
L ool Lo S v adlie 95 glls b gl
9 S many Awd S0 g Jad 39008 L 03 S (Sne
(O'connor & Maher, 1979: 370) S d90S l,lo
AR ICI PR SO R [P
653,55 Sloas gy (cemaz SThe 9 (55 0
Jolss 5 olsan 35100 ol sl o LS5 o (y90l s
Wl 8 K0Sy b ol 5 elatal goladl o o
st @bl Joas (OYAY V20 9,00 5 59 alY)
S (i elsl (latamaiz 4 (635 0SS sl )L
) i 08 9o dend )0 e bl ;o Soilacs
o 0ald (Swly 5l (AU ki 90 58 28000 JSAS
Colon |, dng sLagSll 45 coul 5l olaiil g 5,055
g5, abais (Fujii & Hartshorni, 1995:685) oS s
o s plad JLslo a i 4 (23loy ol (s
ool s VAYD) S 1y g a5 sl (635,055 e
gigll baags Tans 5 0 o)) elaizl (slan] b Julos
IS ooyl 1l s golazil slassy T8 e 5 (VA5F)
R S S dwd &S Sl (nl (635 0SS b Joe
oIl ansoe slr 093 o)) ol Comaz 5 sl i
@loysiS ;0 VAP ams 0 aS diaes> ail bl
5 ]y 35 0SS et Joe g ool Blisl axdlanngs
4295 bl 03,5 (gl (2ly Lo ety yo sloanlsd
ot 5l 1334) 5LSen 5 el cgodge ol &
PSS o (S S e silupatde da 95 5l 5405
5 Cume cawlil (gaudliss ol sasmolid a5 cuwl
Sl (258 510 9 (hol 35 50 (sm) B iz o Jlans
s5ban Cumez g JUAl a8 Coul glaz s onaslas oS
A(Li, 2020) Slosds (gamdiws cawlinl

a5 plete lagsll & (> G 5 (sladhaie Jolge

va

V¥ Ll Y5 Jaaboas ¢ JUo £opon poels oode aloxo

ol sl o Lacasd 28, YU (o)l i olgie
5 Glaa S b g o Laoolgl 5 g Lacs &
Spd oo Ol (3luand @l S oo Ol (sl
Lt 4 lang> lajiw Coad sladn e 4y oS
Jle sl Lo Jas 51 ool (ool oads sy (6,00
330 9 0 S5 ) 0t )5 55 e (e VF
(SIS bt S (235 e 0815 L (slaeg> (3olie
S A @oLaidl oo 43 a5 w85 o0 LS Az @l
5130953 Jelie 4 Lo o slais S pee—al Sl a5
09, Yo i elyil aslg oo iS00 ol B 1, (Sl
5 SOk S b, 1y (2l )8 VLAl 5 leceld
b ot lgie Cod gladlas yo (VVA) o)
3 O Sed (S5 Gloimabdd ol 5 (S,
Slodinlow ;o Ol s a5 aisS o olaie € Szl
9 G Sz Bblie anwg sladaliw ohagh (9o
5 @bdd S5l (e L Hoba i ages DU
S H9bodn e o 1,8 r’l‘“ o ) See S ol
Dypods $3b) 9> U ez slajed 50 (S Cued s
ax g ol ol Jole fam Cdgo g 098 oo plol ol
P (VYA (qwsb i g (6,80 sl oz )0 (605 1900l
3 St (SaSTn ey mede (lpe cod slallie
Phe Jlse g Jsloe oy b Glnd e NS ddlate
B man &l (o) 2 8y90 Sy 16yl S
e G AAS adbaie ( SaSTy (Lol Jole €orns;
Sloces s bds an €l 0 0) ((Bse ;3 land
e gLaslins 5 o0lgls VL s el o (i
i ol s oDl sl Lol oS o Ceardl)
5 s3> olatdl an g Gy 5l LS il
oS lbls)l g cledlbl 6,5l8 sla el

ol 423138 5l g 0 005y



S I il g Cone pl>ojl g Jaig Jo> slaaiya
Sl slos; Jiil sals Ll )0 s jo IRTX P
)9 3 i o515k izl g ouiSTy slaolSiisSn
L 655 o blas jo pozni sbaolaidl ool caws 5l epgo
w5 U sy aoss o8 55Ty b e il il

(Aguilar & Lozano, 2016) 55 o ()| 00

S 2Lad LSle p yge Jolge -)-Y
ALy oy od olml Jole Sy bansgi (6500 lad Ll
P05 polie 3l Cos o Slodzmy 5 qalz Jelse Loy
oI et Jelge cnl g oo Sl ils 3 (s
2 e Dlpl S g JBg e 50 Cdy by (Enex
e Sdgd laculiw ;3 i 5 (slotxl slaclled
Sglite 4 ;a lp 6 (abid LSl ol iy s
oS Lolse el Sglie by ] sly S5 45 b lod s
WS e U et gl sl il o D
5 oedsl )l 952y (Sl Jelse 5l (S p Lol el gl
it 6t loslazl ol eolazdl ole o Jole s 5ot
o Boes (5,5 slalad |3 wls ST soladl Lelge
Jole (rnog3 selazz! Jalse il o)l b (n a5
ol olss @ po i (08 (2ld8 LSl )3 moe
B3 o )3 ogee gt » 1, 055 05T 45 395 0 bgsye
35 e ST el o elaizrt y oladl Jalge o5 Jl>
- (Sohn et al., 2010) &S o

S35 oSS oyl 5l 6t 3 Slalllas 5l (5l
sk 3y G5 ooz Ged Sl Sy Coon 4
LasSIl alil Jlelgicds wlos,S slulis o> bl
Wil (st s 4 el (See (655 iz s 0ed
Sy L1y 095 aalgcd) sloan jo ol (Sas po 10 15
=25 Slalllas wias als” Jlidl e 3 5100 (Sos5 50

Az G A (§ S (i ddeS aS Wloo S b

S e e 5 )l (BB, (655 50 Wiz 5 555 0SS
sloaalin » 655 ooz arwsi slaasly g Ol 3l Gy
slods > 155wl Jile s co golaidlh claiz
sloolaidl 5 oo il bl )5 o3k 9> b (505
Ll glie 50 J> 50 (lo)9iS )0 oo g A8 iy
and G oo S Gk 5l Jseneysbar (648 G0 S
Se il alold g Smoz (51,5 e (e alal) SG 5l
SIS Je Sy alas], ol el 0 o) 655 po Mo
sboados ez 5 Bloil oS o (et | (55970085
Cooms Ay ()T et S 00223l Sl (o o
L Ysane 5 08l (5 ke 518 5) jouiSTy olab (slagS)
1y oolail glaclas 5 Cnazr &5 ob STpo grazs
(Mariani et al., 2018:49) el ol o2 (OGS o LI
iy 28 S0 plolid gl 1) 0,50, 50 (lakone
L L cemex o515 L Jldl Judoigas jo0 b asiS oo
Elosanss . (Blageanu, 2015 32) S o5 glaly > aslllas
ol Glog s Laol Sy 5 Lo lgils olzal> 5 obolSe
Yo o e Slavemal iz (54 9295 5l s
Sg g Jridl g Comor  Sdides> 4 e (golaidl
Jmled iiaag> SlacS 1 1 (VL (25w ol odle
Cdled plad 55505 ol S 8 RS Sus
o pomie g 9B0oe JSAT ) (8 55 0 o soladl lo
5 (Kim & Kwon, 2009;46) D9 o0 6)'5).&1;)_1.‘5- JYIN
Ty 0 s Dlaas gord sl 2o 50 2z o5 ol
oolatwl Slagenar (olad (souy Sy yol (ol 9 053 0 o>
e yonie Wl e 4SOl e )8 L8 o ) (e
(Sat, 2018) s4-is ypny YL Cod g (5 s b S
= lg e s B Blod 5l JUsl g Sonez (210535 505
45 55 o iz g oaSy s ) (Rl Jue 9o el
(rlpls g 0 95 ol (adg Jalse il plas o

LS ey YL 05 S 35 50 o sl 990 50



g oly D)l HSmme Card llre alale sla )5
e, A_fa._,l;)_, a6 A sl Lo o)'l.g 50 G}L.;)Q,i,
9 Cmoz 1515 (Sla it 0D eolitwl 55 oul ane
sbol, 5l alald 3 o 5l alold g anly yaio Glgeas Jlidl
485 5 4 Jis jeie plsieds 55 (e aos g Sl
AYLw & jgmodn Sn Cand dilale Jglos ol asloals
S sy > S S Y s 5 05 i
sl STl 8la, 5 jox t00ls 438l 5l G
S eldie (5l Sl (sl 0l ol (55 (1 Siles
ot ol OlSh S5k laaxly 5l olad Jlos
Camroz (Sl bl .ol oolainl (5 sl S S (hexagon)
Sy &S amly 19) (Sme Cod sl 5 Jlnd]
s bttt oo &y il Sigpus o b
0oy il Lyoly 5l alold g 55 e 5l alold olie g 00,8
O (Gl (g S ol alo il axlg e o (near)
o515 slaggsl 5l Jlixil 5 Comaz o515 olad Jolow
905 50y sladiigs el 5l plad Llos (sl 5 )5
s ool (50 o3l 3l e (39 sladiss (e
hl Lo jii (59, = (2load o)Ll ploxl (gl g
Calg )0 50,5 Jlesl SH U jao sl (g5l sl
S aly Gl psiie ;o Jiiws slo oo SIS Gromins

238,500l (GWR) L8l i 539 Cygem )5

OBy 839 —O
s Old sl 99 el (15 s B S adlais g yel3
VA 5l JSaie VWA Jlw (6 ko po (ol 1 45
el 6y Sl sl s AY g 10 B (ks g
WWAO Jlow o 05 0% 4 VYYD Jlo o 05 ¥ 5l ailacse
Lol s (VFAD o) LT 55 50) ol aidly g3
o=l Gz YD Jlow 10 4 was o lid Shres

AYY s> a5 Coul 00 145 (yaudae VO/AA 5 &l adlate

A

V¥ Ll Y5 Jaaboas ¢ JUo £opon poels oode aloxo

il o ye sl 5 Shae Ly Sn csS
ozl old 5 1 ame sl walgnd) (o (rizmen
ST ale olad sle s (Xiao et al., 2021) » 4.
OLSe 5 aslged) @il b opoy Coogd o Jlnil b Cnax
b jo2 535 = (228 Slalllae ;5 0358 jobay dacS 5
@b el s @S gl sio slaygaS o
(Ciommi et 3Slaz8 5 )| \8 oolail 0,50 (535 o Xz (5,0
Gt Bblie lad sl 5] ol o al, 2019)

y Jeos ol ooy Jdomigay 5265 (gl S jsboay
as Glalllae (V2,5 ganaiib 095 Joz @ (¥
ool wl olad (sl Jldogga 125 6l Cuxez slaosls
ol gl Jbasl glaosls 5l a5 lalllas (¥ S o
Al as Slallas (VS o oolatul olas ksl
WS o oolainl plad LSl Jdogsa o0 sl b~
L g Jlil cunez) Wosls glgl b S 5l a8 Slalllas (F
St Bble y3 (lad Sl Llod (olp (gl 2 oS

.(Dadashpoor & Jalili, 2019) 35S s oolaiu!

Ry (bl pigy —F
L (59 Skoe a50e) s B 3blio 8 Lo allas
Alulbibcsu, o,y jlalie pl joaS ol swbidcsy,
Olysd 1) e Ceond 05 Y920 g ol 00l oolainl
Py el 033 Wgy (|5 BN dllate olad LS
e Db 4 2255 b sl o (o - hrogi g,
30 e glad OlS o0 1 €S ol gasin
el 0y oolannl olad o ygi8 5l oo el IS adlais
o bg, 95 5l ol a8 5 )15 4y sla yog, Coudle e 0l
435 S 4 slo o5 able b o slo il
a8 .0 bl e GeoDa g Are Gis a5 o ;0 00l
Llas 590 42+ AD (5 Loy 0,50 dus ;0 (5 05 sl S 5L

3 eizra® 00,8 45 W LS A0 o S 50—



s ol g ST b ) o (6 e S ibiivo 3Ldd HLiS L Y 9285 (i

5 Ozlae 31 3 il L S e ilaling, 5 g8
8,5 S (eSEYPD) ol ans 4w b o olbal>
W o i AL BdS ams sz el el 4l 555 g
0dd ply OIY e el (G938 03guote Cures a5 Jl> o
VYYD la o o ol 00l ol AT bl 4y Comax
Aoy V0 398 Slojoje0 )0 lied b dby F 5 AYAY L
03 doyo Yo 0,90 ] jo il a5 a8 J o cl

T a5 Olrd S o (20,0 OFIY Jobeo) 15 (ygelie
Jlw o aS Jo o iy cpl 4 anils CosS ol a3
S03 i yguden VIV 590 Curoz b oyl 05 100 YYFD
S92 an |y 5 GBS adlats Comaz wo A 4
s Cmpraz a8 L g VYA Lo o wls po Lolais
Ao, OFIY a5 s ! 585 audie AVY 51 s &y ol 05
43S e slasad ol STy Sils pB)) cpl sl @bl als

i glaie
R TN
S AN ailain
g,
FrSn sla S5t | j
|
- |
(e el

Pty |

AT 55 5l calx Lol byhas

353 s bshas
Do 4
g -

- e

e e sv B secE

(OB )55 oo ) 1@ac0 93 axdlaod jgo o0 gdxo —) &

(25l FYY-FY Y0 (b jgain) (20 IYAB-IYYD (g losd yw 0590 A (b (3l b5 (6 3o (PO adilainn Comor —) Jou

(F$+ A¥aY

AR YA ya. 1YAL Yvo Y2 Yoo

1YFo  IYYS Jw

VORA- ARART \YAYY aves AR fARD

VAR VEYY (i l5e) ol 6 b ddlais Canax

AVF- AVOF YY-d  SYAA S-FY fAar-  YV)A 108 G 38) S Al Conar
it 15 o cbrolSgkn Ko o

YYE. OYA- FEYY  YAAY  1-¥R YO a8 TSR ST A’Sw’g‘ T
RUTRTSTS L

DEY BN Y1 Y ABIY /0 WE s T IO A e e
(30,3) 5 AN

A-ITA- AoVFAD ADIYVE YAVFES FO-ITAO OO-IYED AO-)YF Jb

7 VoY vt YIA YIVA N L oIS dibie s Cames 4Vl 0, £



V¥ Ll Y5 Jaaboas ¢ JUo £opon poels oode aloxo

(20)0) Gl
- VVE VIYY VAY YAy BIVY BV - Ol A 5 Comer AVl 0, 3
- AL YV/A PAR A AFE e e Gl 5 L e e ot

oist |y Bl nl )3 (e 3 Sl 4 i) a5 e
09,5 ol g axsle S 2eS sal 0 b slolgils ol
gy ool -slazdly, e s s selys ol Sl
ol saely ol slacsias §l wr g pise o)
E55 s sLapilS Baae 5 Gyl slaele Cas
e ewd Sl g ey Gl slacaasd Lo @ (o) e
0ols & stasd Sal3dl Jdo & STz yled oo B T
a8 5 bawgie il )5 adlg ol 8 2> 0)lge (S o
L sl alo |, blis ol )3 Gamej v & el 5
0ols s 5l ey 4y 395 g s (Sl 00ls &y Y 520
el 55 Laasd Gl 81 s 0agacme (linsiio ] 5
Gl b gblie Caons 4y by 5 aips co s 5l 1) Se
eaailols asl ) wis oo Lraile ;a8 slaceag

OYA0NED 45 e oy e (SLoolK 55

Loaidly g coxy -5

S S adlaio )3 (Ko Caod (2Kleo V-7
ol

2, P EPPRUSIWESIL SILIRA SN C INSCRLR W SLIPUL: B ¢ Y
gol, & le ol Jaugs AL g ailale & jgoay SO

el 098 8 2000 VWA JIVYAY a¥li o3l jo (5l 0l

1FAQ GV 0580 10 (5w § (o) Coond =10

Olrd S AROWS o 5o
odae (sLo gm0 (59) ;= (rs) Semerd SRS (o) 2
ST ol laiad (55, 2 o5 5l abold 53l ,Sibles
S9> ay (Jo3 N, 5 e Gl 5l alols lE L as
& 653 GlS e ol STre 4 Sl B85S o
Oy Saosd ) (o3 (T S0 0929 0,93 (o0 b
Ol e asgerme k) Sl 358 4 )8 ) (S
Lo Jg25 Xig,y oy b (VY AV YAY (ol clalllas
Oy Samod 4 S g on (OIS D 53 ey e
).Q:_.w e U—‘ u.o.,._‘a L.w}ln 9009 (§Ogx0 J.;s) 6‘)‘0 o)‘yo.b
L, e 00FF0 4 1YY+ Lo ;o Jb, 5 YVO 5l o)l
Sialidl oo, YF YL Lavgie i, £ 5 LIYAY Lo o
5 ‘) ) Ca-o.:éy) Lf"‘"e", 099 99 u‘}—'(f" ] Ml.t
asliy) ols iz AF JIAR g AS-A 5 YA-YY slaosl
OYONEY 65 e somy e (SLoolEgSr asiloles
Tob‘u.;;.ﬁwhjmwmdybulﬁp)%)d
S5 el VL g Bl b old )5 08 Lot 25
OlS e YYAY JINYY e sy 8 50 0,90 ;0 a>g5 LB

035 519, (2957 Bblio ;o (Lol Cand (WL 0l oauay b

(S5 lamslono 3 (53kus e 3 015 5159 70i0) (6 e NS Abaie 30 (5K g (5eSloo —F Jgar

< 5 Caomd Coud Coud

0 - - 0 o&m w_,:s < 0 ; < n..g < n..g < A..a
Jlo sy Jlo pSame oSume Same A+ Jlo Jloady Jlo oS (S e e
Wade TR B Il A Jl Wt WA B Il A Jle
£,40 AMA-Z AYAPA WYPA s sl FASR YYYeYs Ve geYY b
7,7 O FYY VVVYY yyea S S \Wv,Aaf ARARS VEFVY Y¥ry STy
7,AA YEeYo AA-Y HeYY cnasl VY94 OFFYY INARY 14y o pSiine
FA- 0o-fY VY.V A-QaY sl ARsd YO0y VVOFY OOFY Obewstl

AY



s ol g ST b ) o (6 e S ibiivo 3Ldd HLiS L Y 9285 (i

£VF

ASOF -

VEPY

VTVas e

ARIAR

YV.YF

FY-Y

YOVY

Jymis

£

YVFP0

ars.

a4y oblca 1o

a,7Y

\A)AE

Y¥-¥5

Yy

5,0

(OB WS ©luwlro g (55lw et 9 6ly ©)l39 :30) (5 e (DI dillaio )3 (PSune Caod (uKiloo =Y Jguar ol

3 (PP

Coud

Coud

Coud

< 0 o " ry o&‘m M < 0 3 " < A..Q < A..q

Jioady Jlo o oS oo o Jloady Jlo oS (S e R

P¥ade YA W Il A Jle Wade AR A Jle A Jle
£ IRV aFF FaAS Ity 1,0 VA-eF FAYYY  )RaA0 ol
£V OVASY  AYYEY  AFeY v LA ASSAY VAAYY A s
0AF  FAOYY  ATYLY VEOD RS, A VAAES  AOYYY  ABAY RV
DAY YAFe. ASSY ave¥ SRR a,-f OA-OF  ARIAY  SFVA e
0,00 £50-+  VAFF. AFYF Ll AAY VAYLYY O FA0Q)  YIFAN Saed
0,5 FYPYO  OVVFAY  FYD pdaees AAY FVAFS  1NAL) AYF) S o]
OXY YOY-Y  AASYOEVEY  cosmele A VWAFFY  OFF.Y  Y-fPA oLty
B,y FVOOY  AYSVY VNAE piaeme ALY DAFIY  AVYFY SATO W
0, OFYAE  AFVVY 1eSaY aSibks ALK OFYYY  VEFEY  SVEY s
FAF O FFYYY YR AQRA Sy ANY VaVEs (2SR Y2 SessS
AP FVAYY  \YFEF QAPA Sz 58 YYA DOYAS  VFIYS  Y.YF S
.4 AL AR AL P N2 Ry Y A¥ YYeed o YeaTY  AAVY i
£.Y0 YYYQF  V-FYY OVEY sl v.ys FYYF VARY.  ASSY Sgles
.51 YAYO: V¥ FAVD Sie )| %ai YOOVS  V-¥ee  f50) etlles
¥4 YYAOE  1esar FYAY osLL, Vel BeFOA  NV:0F BBV Sbls
FXF O FAYAY  \P0AF ARAA s Y.OF FYOYY  AOAY  FFO- sanls
EYY O YAVAF YFAAY ANy eelys Y, £V SYFAY  VOYF.  A¥a0 atyul
£YF YYVYA  YeSYE  SOYR ogSiend V,YA FYYE. Ay FAeY apmlo
YAS O YeRAY YN Vass sl AL FEYSS  \epaY SesY ST
FYEOFFan N EE MY psaals VLYY BAVIA VLOYA VAAS i
FYE YA A AN NWYAY aiged VYA LA 7S VL S & S ATy
¥4 YAYYV  QAYY  AAYE o> VLYY YO MY fAve T 7
AR SRR U RS L 7S 12 L SN A YA¥AF VAYA  YaR0 cuisles
YY0 \O\YY VEY. sfa- ooz £V LERRTNEERY £ CLSN o 5 sl

S S Gl 5 el (V) Jpo

Sy loyes piored sl S sloyed Sl ol Olime 4 azgi b aS cl Y7 Jlo & cans VY- Lo
Cmod Oy 755 (o el 00 (GOAT ) (6 4 O

ey Sty lolg) uid 9zen ol 4 b e S

S T8 it 5 ES 5 O 087 S ASONS adkaie
Alos S s,z 1) Sne o

A¥



3 sS S At aw o el 03l (59, 2 5 GLolg) (92
P OSe Ced S g 0 laaiss olad Jl
Ll 0 s (omaseion (555! 5 wims ooyl ools 5bLia
s (F JS28) Ol e OSeme Crad iy SN2
Jbo @0 Sand A8 Jlo )3 s BN adhate sla el ple
celisS A Ly asis 5 4
alaii 1) ol VY00 Jlo ez ST (F) USS
b ) Ol st Sl el ez o b s 00
adbaie Cmex 1S5l 5 (e e B0
OO §35 oSS Sl 00,0 WD Glod S BN
ol s S 5 Ol BN adkie LS LSl
ot U (650t akai VY olaces VYFO Jlu Conl 090
5 s ol ) Gl et sl Sl e
Vo eee 0)90 ol o Gltd B ddhaie Coxex
PV eee0)90 (ml 30 08 ed Comez ol 5a5 50
adbaie Cmex ISl a8 (emex mo 9 8 58

Sl do,0 ADLY &‘).QJ Lgﬁfb&%

AD

V¥ Ll Y5 Jaaboas ¢ JUo £opon poels oode aloxo

M)éww‘s}w “}—QJ-Z; -Y-#

Ol S e N
ailaie )0 Se Sed gldd o (V) S
e e Las 1T YA L jo ) s s oS
St 5 TS5 =S S35 o i Ol e Jled
Ay do,d el ool oals iolad (8 el 4 S0
adbite ;0 VY0 Jlow @ cond VWAL Jlo Sn Cood
PO RO BV R A P

Lf”\H

a5 ol BN
A, WA v an cows YW Jlo Ko
Lol ools F) g, VY-
Jlw ao i IV o S Cond 0l 2o 0
Yo Ve

(V JS8) (5Sme o il 0y (0 5V el (50,0

Sy ld AW ddlie o VYA

565 2 >l 9 Ol A (28 Jled g Jleds (>gi 50

OIAS e 4 K005 o (e 9 755 e (Lo



s ol g ST b ) o (6 e S ibiivo 3Ldd HLiS L Y 9285 (i

A S i
i el i e

3 ga,

1L it i e

were [l
s ml

a g

i1,

Y40

Ay ¢ ¢
3 ¥ !‘b
‘,‘ L] .
. |
¢
¢
:
Ve 20! B S i s e 2t
FE. - SRPtE, - S
z
wgh,: ‘
AR A o e i e "
St 5 NS A faTa )
il slesal,
b ererSas vand eSiles
wrys vraas [
FAAA - OYY
YA -ovvAL 3
AYVAL - Ay
Ase¥T Vravay
TIAVAY  AFVYAs
-r p
VSYYAF - YYESVS o
¥risva wmaavy 000 ”
rvaavy - rvaear [ L Y -
warar - a-a-st [
5ty o8 Gl 3930
]
km N
SENSS A4 T TA A
aoE srrire R e

Ol GO dilio 55 (S Caoud (LS Judond - S

Y4




VoY bl 78 Jukano ¥ Jlo toponl e sole alo

- 1¥as 17D Y0
. C.JS Y E}S '3 E;
. . ] s ‘9 Q‘J*l.;'
c Qo N Ne : owe ™ ’
. . ® .\ . .
. ® ..
i o [ i e
e S A i A A
i 4 -
\YAD V. 1¥a4
0. TS 0, TS
°9 ., . e
DR Q. “"Q 'y ey . ...... ol + o i .
o0, & o®.
* ( 1 & [ 1Y
S A n A e i
b, b » .-

k

WAA-VFAD sl Jlo oyl o (6 e oIS dilaie Conzazr o3Il GBI ,F aieii —F S

adbie sy i plw Comer ad; ol oo 0 OFY
adbaie 5535 085 (glad LSl Hee 5l Hlias 6 A
Olyieds £5 b g Sel (63550 iz JliSle 4 68
) o990 (595 lazren Lol ol a3 5 IS4 a9l aten
el (635 0 iz Ol o0l
a3 VYAD Jlo Cnnaz w15 (0) JSii L 3ilae
2 Smmez o515 (555 oS amd e (LS 5 S B
TS D 2 O D BB g g oy sladdss
s adlate 55 gz )0 bl 5 il o8 Cpi
B9 s odalidn (paslyg 9 Sz B Sl Sumex o515
w15 Gl g i S dilaio 0 VYA Lo Comez o515
ot Cmoz o515 dge Rl OIS B0 50 Soxe
ol az g JHB S Sl S ped gz 50 Al g
VWAD Jlo (5 kol o 09 &1 ol (5 Lo s 0,55 (2l 0,90

Aoz sled gy (6,5 S WAL Jlo Cumex o515 ool

AY

A maz g b (55000 4k YO olaws VYV Lo

53 Ol S e 000 0L ) Gl e sl
=S ol Do YYLY 0 (6,00 S ddlate Coxex
adbaie Comex S5l Gl (emed o 990 (00
Sl 3l et bl olass (ial3dl s (s e
2l Comez 0l 57,5 (Soekeo 5l Hsebs el 090 ()]
G5 ISl 5l s d Bt sz g ot slayeed
Jlw crul aidlaie ool 10 Cuxez 35 500 Gz gloains
e s IS o LS (6t ala B) slaws VYA
a0 VB it b dilate Comax S 5l 0l
L 6 yes aais 0F oloed VYAl Comax 1T .ol
i 23 o0 LS 1) s el sl I Srer e
O SRAIS adlaie Smex IS5 J8 (Serez
s 3 6 alaii B 8l 170 o el sy £4.Y

O GRAIS adlale Cmax [5 5 Jd (Serex




s ol g ST b ) o (6 e S ibiivo 3Ldd HLiS L Y 9285 (i

Ll B los Loty 093 4 Cnd 050 ()] e Gla Sy )l By sy Wi slagd oz e

was ¥ i ira. Y ey

*

¢ .

YAS f i wa. B Wi s
e . e

WWAB-IYAD laJlu ol d 6 oM alaio (o liuwg) b 9 (g 4 Sy b Comozr o155 -0 S

Horan's Index: 0.731576 Significance Level Critical Valve  Moran’s Index: 0.735767 Signiicance Level CriscalValoe  Moran's Index: 0.760393 Signi
2-score: 175.116368 mm (Fee) foy 2-score: 176.025060 B ] 2-score: 181876776 mm "“’:"‘;’ =
< 01 Y
p-value: 0.000000 — p-value: 0.000000 A — p-value: 0.000000 o .
= o0 = 010 = -
= - - 0 - - = -
= g o0 = 010 =
A 1.9 .03 EE  1.96-258 005 mm
- 258 \ Y; % o1 mm >258 01 mm
4 ARRTA
— — —
!
¥
ot
Clustared
Glven the 2-score of 175.116387875, there is a less than 19 likelihood that this dustered Given the z-score of 176.025060275, there is a less than 1% likelihood that this clustered Given the z-score of 181.876776179, there is a less than 1% likelihood that this clustered
pattem could be the result of random chance. pattern coud be the resuit of random chance. pattein could be the result of random chance.
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Moran's Index: 0.768745 Significance Level Critical Value
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Significant Significant

Clustered

Given the z-score of 183.929133215, there is a less than 1% likelihood that this clustered
pattern could be the result of random chance.

30 S Cmod T Ay Cmoz o515 00 QB 0

wbad i shasle Hul ;oS cad b sloosgase

COPENFAJE JOUREIC FEJVRK W NAES

Moran's Index: 0.770862
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Significant Significant

Clustered

Given the z-score of 184.3939582, there is a less than 1% likelihood that this clustered pattern
could be the result of random chance.
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