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ABSTRACT

In the last few years, various concepts of urban-regional spatial
structure have been developed and the spatial structure of big cities
has exhibited multi-core characteristics. The phenomenon of
polycentric is inherent in metropolises, and studies indicate more
efficiency and the effect of quantitative methods in identifying
functional nuclei. The time frame of this research was cross-
sectional and sample data of Kermanshah metropolis, statistical
block and land use of the existing situation and comprehensive plan
zoning. The variables of this research included 8 major urban uses.
Spatial analysis and measurement of the density of mixed uses in
Kermanshah metropolis has shown the existence of new sub-centers
in regions 1, 3 and 4. In addition to the historical and old core of the
city, there are two dense cores of mixed activities in areas 3, 1 and 4
between areas 5 and 8. Of course, the types of services provided in
the sub-centric of the metropolis have a regional scale compared to
the central core of the city and have been created to meet some of
the daily needs of citizens at this level of access. The spatial
distribution of commercial and administrative activities shows the
concentration of most of these activities in the central core of the
city; However, sub-centric in areas 5 and 8 can also be considered
as a core in the southeast. The development pattern of residential
activity has differences with other activities and that is the
formation of several cores other than area 1 as a physical core; In
other words, other residential cores have been formed as
competitors in areas 6, 5, 4 and 2, which can play an effective role
in the formation of other sub-cores.
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Extended Abstract

Introduction

The increase in the population of cities has
created various effects on the urban
environment, and the spatial structure of
cities has changed significantly, which has
led to the emergence of multi-centric cities
(cities with multiple urban centers). The
urban  spatial  structure  has  two
morphological and functional dimensions.
The concept is a monocentric structure
reflecting an urban system with a strong
concentration of economic activities and
jobs in the city center. The multi-centric
spatial structure within the city also
represents the clustering of population and
occupation in a metropolitan area or urban
area. A city's spatial structure significantly
affects economic efficiency and the quality
of the urban environment. In the growth
and  development of  Kermanshah
metropolis, it can be seen that this region,
like other third-world metropolises, suffers
from instability and spatial imbalance in
terms of spatial morphological aspects,
spatial division of labor, and political
organization of space. The city of
Kermanshah, in its expansion process in
recent decades, has grown from the central
core to the peripheral areas, and the sub-
cores were able to play an effective role in
the structure of the city. By playing a
dominant role, the sub-cores were
strengthened by using residential and
commercial-service cores. Because of the
density of construction and population, they
are effective in the city's spatial structure.
Identifying other areas with suitable space
for creating a nucleus is necessary.

Methodology

In terms of purpose, the research is applied,
carried out by descriptive-analytical
method, and based on library studies,
documents, and field investigations.
Considering the nature of the data and the
impossibility of controlling the behavior of
the effective variables in the problem, this
research was of a non-experimental type. It
was carried out within the framework of the
case-analytical model. The investigated
time frame is the summer of 2021, and the
investigated sample was the statistical block

and all urban wuses of Kermanshah
metropolis. The main data, mainly using the
data of Iran Statistics Center, including the
comprehensive and detailed plan, have been
obtained.

The spatial statistics method, Peter Hall
method, mixed land use index, and Excel
software were used for data analysis.
Moreover, Arc GIS software and spatial
analysis tools, including spatial statistics
methods, were exploited for drawing and
spatial analysis of layers. The variables of
this research included eight major urban
uses (distribution of industrial, commercial,
tourism-recreational, cultural,
administrative, medical, educational, and
residential cores) and converting it into
cross-sectional data. The generalized
method of moments (GMM) has been used
in the research process.

Results and discussion

The spatial autocorrelation coefficient ()
results are significant at a high level, which
confirms the existence of spatial
dependence in the components of the
residential core growth model and its
significant relationship with other urban
land uses. This means that the shock
applied to one core has spread to other
cores. Also, it shows to what extent the
growth of the residential core in one area
has been affected by the shock on the
distance function and the accessibility of
each core in other areas of the city.
Therefore, the distance factor is considered
one of the repulsion factors of each land
use. According to the results, the degree of
concentration of the administrative core has
a negative and significant effect on the
volatility of the residential core. This means
that areas with a significant distribution of
the administrative core have had less
residential growth. Also, the career mixing
index has a positive and significant effect
on the growth model of each core; that is,
the regions with a higher mixed land use
index have functional cores and, as a result,
have a denser distribution. This shows the
centrality of body divisions in the growth
and expansion of new cores.



Conclusion

The explanation of the situation, planning
and organization of the population, the
function and the evolution of the spatial
structure can be presented based on three
important indicators of the spatial pattern of
residence, the spatial morphological
structure, the division of spatial work, and
to some extent the organization of urban
functions. Based on this, the current
research sought a clear understanding of
such concepts that the metropolis of
Kermanshah has had a relationship with the
spatial balance of population and function
in the course of its developments. Suppose
we accept that urban development plans
improve the quality of life in urban areas
through  the  creation of  urban
infrastructures, the establishment of
equipment, and also the required public
services. In that case, urban development
plans create a positive perspective for
developing and creating new cores. In other
words, the development of urban areas
directly increases the performance of the
cores through the general plan of land,
housing, and real estate prices. The
population reacts to this price increase
through the supply and demand market.

Funding
There is no funding support.

Authors’ Contribution

All of the authors approved thecontent of
the manuscript and agreed on all aspects of
the work.

Conflict of Interest
Authors declared no conflict of interest.

Acknowledgments
We are grateful to all the scientific
consultants of this paper.



;;:Jk}ja’ Jlae

Cadlad g CogSu 5o5I 0 AT b Ilad LSl )0 (8 5 SLAD (g pF SIS T 3 ki

oliilo 35 gy NS 269 y90 axfliae

(JI)"l ‘J})a “_;oMm‘ .)‘)’l olKisls ‘J.J)n ..\>|9 ‘L_S)'Q(“’ [Z3:3) d..al;); 9 L_‘Bl):> bs)f—‘_s)lim }-l}-c
Ol iye e oMl 35T olStsls 5y Sy e sy (s 30y 4ol g Lblyi 09,5 — Yoy e sy

Oyl i yo oMol i1 oISl ciyo S5y (g0 (32 4ol ys g Ldlix 09,5 — I3 8315 Cpmms 3 )5

S

5 Cuwl dBbdnwgs (gldalaio _ (g ol Hldle 5 coiie pualas ;3] J dix
oy Cuwl ABlS led @ |y lawads She SHp cbes olas jsle
Slogbgy wb g it IS 51 (S Sllllas 5 03 bbb (i slatunsis
5 whio claodly imgh cpl Sloj ojl ] (0, Sles sladtia slolis 3 oS
Sl g 35290 @i (w2l Gl 5 olol Sol oltilo S B S gy 03,90 Aiges
Gl 039y (654 0dos (6,8 A ol idgly (! (b yuiio ol 039y mel> 2 )b
5150 35y ol S 3 o 3 Llte (slae S oS5 ot 5 ok b
oS g (Su )l diud p 0gMe Cunl 03 LS T F g ¥ bl maw d was o8
O bl oywodgiome ¥ g ) oF 3blie ;o oS 5 lacyld | oo oSe dtud 93 < pps
S5 oAb Canand dy b S 248 810 50 oaisdllyl Closs o3 drdl )y 3959 A o
daw ol > Mg 030)9) S3LS (S @8y Sl g Mt b ol (Sl o
ool 581 58 505 5l i (bl g gylos slaclled las STy, ledsdln] w i ]
Wl o jo A g 0 sblie o o)8 cladiud @ ST 0 (655 0 diwd jd eyld
b ool SoSiue Culled drnwgs (6ol 09 zolae §yb g 0 A S lgicay
ol I dtun lgied ) ddlaie Jlbd dtwn N 6,5 SS9 0yl K0 el
Gl 485 S Y o ¥ S bl 5 by Hleisd Koo JeSiue sladiua  Jyle 4

A8l an3ly 6 S A K05 (=8 sladiun (35 S 53 Wl oo a5

Al Oleb!

SIS (B 5l

(lad Hdle slanais b
5 Cisfe G (ep dn
oliile S b «lled

edl s & ,U
YEeV /o &[N
165 &,b
A ERA TR VARY
ey &)U
AR IRYYARE
M-A8

LAl s L 3 o slaaten £S5 ST,8 o (V8] S s odinme 5 i bty S e s lsone 3URn0! |

|
: |
! MV Y) ) ccorped ool sbii oo simgy dlmo oltile)S e MS 2i53y90 adlao colled g cigio 58
|
|

http://doi.org/10.22059/JURBANGEQ.2023.348314.1731

P PSPPSR

Email: Ezatpanah@marand.iau.ac.ir



\i~\,ﬁbd"3,m‘\~ B)gbcdwdﬁ)dnbfsdli&b»duwhsfMM £

EVRER
oil38l ao £ B YD o U dg) oo yllaxl g a8 0 (SW5 g0 Bblio )0 s Cumen jl o )d OF 04
G by ilizee ol layes 5 iulsél Sy ol (Asongu, 2020: 411; Aerni, 2016; 799) L,
sl slbcalld 5 6y Sl Camod suinipted g Slaidl dawgs b (POFO, 2014: 245) cul 3,5 sl
latntiz bl Gl 4 e o5 Gl 035 1S (2P JB Hobar laped olad jlisle o aidl il
S olgieds N lawnsis gy aswg (Yang et al., 2022: 185) cowl snds (dasie (s 1o b ola o)
55 5o .(Derudder et al., 2021: 5) sl oas i (s s Slalllas 13 (608 pogio S 4 0585 oLyl eyl
aw b e Cumex b dlogy adhals glysd o Conl (glatunnin 1od g o ed b | a8 pale S (g0ed
5 Olratelp 429900 30d Sl shrpaely ulpll pdie iy SlbI 3ble I 5VL (oLl asugs
ol ool Sz Siip slaed s ped b Lo 3] (sladmd > Jlioplgioas sl (60 IS Caslns
Giyaely o Jlocpe s (Li & Phelps, 2017: 1036) cl ausliS Livles & |y shtuniz Sy g L csboll
5 b Sl plolid cud el daxte S1he cilo gl druwg aliy sapa Ll zodsa b o (S
By @lolid 3)90 )3 oty Clllas ol w5l 1) i | g)lan 2295 35 latunsiz Sloprd ()
S Jleplgieds g (Sio oolaBl clayll g g)ladpm glaodlsy wile (gylol (slmodly p ada (o
(Wang, 2021: 401) caul 03,5 boli (530 At by 35 0 lyicds JUdl w15yt b ]y anl & oy
Jite slbacgorms & logas (500 slapinmms otd 1)) 3 5 (6 bawgi & (53008 slapin ajkai
S35 o b 535 pn S5 S Wl e (53068 Sl nl Sl (cnl 352y L o 3O ajeed (63,58
lp i g9y dai (ol A3l Coglite ilisee (lad glaplids )3 Cundlys oo LSSl (pioren 3L
drgs " ige 5 guigll Lansg ey & Gl © S5 (5 30 S5 0 pote (SRS Lol 4l 4 Bl
5 oS Gblie g oadablol (63550 (5)b5 i b (555 50 oy S Jold (6350 SO b pspde 2Ly
stbole qbulyd oz )3 (VFY JYFD VR0 cgpmd led g i) 29 pglage bl poes parass
b it ldegs a5 Jb iy sl 55550 S b S o] o dwd p olail glacdld oy e
L leabads - (lo)S (535 50 S5 Jio 3 dogs 5 (s 4ed At (g by cgycplj] s (S (sl ySlas
De Goei et ) 54 o0 Colin (635 10 (sloyas 4 dags 5l 9 3) dg3g (ool by cpyiin & ol ] 38 seke
9 395 doi 0je> 3| nlyd a5 Wdgy (glaslaswgs [ 5 03,8 3ble ¢ xo sbayes oyl (al., 2016: 1152
SRS B s (50 S50 S Jde SAd e plote Zadgd (aliwg) AlS G g jglre Lol
035 (21353 03 Jl Sy i 9 S Mg Jho ] g ped Sy Kl g and > Jils ol

Jﬁ..oy’)b |) J.&.a L‘)..{‘ S ol g @ g C_J‘).A.w Lo cad L)L*" |) Cawl ob\bé) OLQ('? L;Lm).e(\i’:)i’fl )JJM

1. PUD

Sl 5 o5 ¥
3 . McMillen, D. P. 2003. “Identifying Sub-Center’s Using Contiguity Matrices.” Urban Studies 40 (1):
57-69.
4 . Berry & Pred
5. Bergus
6 . Alonso & Muth



£ st bid HLE w3 (o058 ladiud (g 15 JSWS suTyd Jalosi | K08 g (5L sexe

(Neal, 20111 52) 5,5 Sl cpydo slo b oldb sl

S e Sl (535t G b (55550 S5 L b 8 A0 gt lione csslaza bl sl
B Lo dmwgs Cows 4y 9 D91 Jidlgs (6,970cSS jiaS o] (clayed 45T AD asuie VAVe dmd () (Jbspll S
S5 S g )bl 3 S odlaidl slacllad 3505 pas able lelge .8 dimles o (dlatans el
A dog> ot (gl g sy slshes g s logSl s g JBgJan dpax (65l 3ok 51 S0 Sl sl
¥ ol 5 035eKha) 13 b Bblin (et e Slapims S35 & e (555 4508) S Joun 5
Sl JSiie g 2,0 (g0 Ay Jdo Cambly b (655 p0 S5l (DA Z B NFer o iy g ens F)
lelss 51 (36 Sl ol D93 eSS Jao (3Rele spme aix Gl S Sl a3 sy
hlos g Camer g JUtdl iy plide 3 (ppdpe Cueal WESLE o g 09 LBl Ly, Jl wile
P (MDY YAV (Y g e ibly) wiil olad oYole anie (li8l L olpes gaddss 4 e i
3y I g8 90 £9d9e oSl (ylELe ol 5 slagby) (w9 adllas (2bd) (cele Giagg &
ool 4 Ol el ol JolS5 g anugi g (%00 (imody s & ol (g 1) il (6y900 g p3Y Egdge &
CBbwd gy Juldads s g canlio
& e o] dlenil 4l 4 Splul Ul g L51 g )3 byt 5 2lsd coolaidl (glaelSsys
oo Co)ly @b Oljla a5 and oo (LS (WWAB) (6yued (2l 9 (i) Ghagf @l 5,8 0)LSl 5 5)lge
9 Ljrd (U8 Cusdge 4 Wl oo &5 a3 o il e (oLaS slapulide 3 g lajed o | Loy Sen
S e glio Qla o gl gadS 185 5 Ml slacl) o gl Cual g3l Gl 4 a2 L 3ble
2 wlad wsly s lp \C)/Lol B slanl ssly dive pud poud (VAY) L) Ken 5 (dpws 29d yoxie
3 oo LS etz b (lidS) 3,509y b IR b e ol (alad oSl kbl Jbu
5 Slosks ol Slatunsin Jldle G & (a8 Sl 3 5 485 Aol SlanacS o5 5l Gl 1ed oS
R (ogd 9 0Pl (apde o STy 5l (1053 0 (s 08 A &S Blodes) xS pl 4 (WRA) gy Sen
Sl 08 ol 1y e 8l 0aiSTy g (g (S g (Sulipped QLD A3) (e e | (e
Uiou 03 yiuS sd S i s dde ol sla She Lo sl 03,8 asyo AYAD BT sl Jlo b ofisd
Do oo Al (b (Su )l dies bl b €L aud S i S 0‘9;94? olimer ol Jb j 401 S5 o
iutaly ol Corle ) (Slatumsiz 03,8 JlEls 3,509) (65 e e (VF10) Sexlig g o)l
ORIl oges JBgJes Cusl STy il anle olapaild b ldtuadia 03)i8 b 45 Saie (50
@ e g (il Lals QS e g CogSw oo oy dlold ialS ¢ Sluyolesd ks o Sy (6l
2 (VFe) en 5 o3liSle Jhmgh il Do oo Slatby 5 il dreg 3855 gl l3le (AT lgiea;
Olee WA WA Sloj ol o ol jo (slddlaio 5 (g0 olad JLdle b ladye Oldllas adllas 13 L bls)
D) 3939 059>yl 3 i ses dalllae 4y 5l ¢ olad lale 1 ol pples 5 canlio Syd pas g (daw Olalllae

1 . Modifiable Areal Unit Problem (MAUP)



VEY Gl F Bl Vo 593 5t (S0 pelipt 9 (510 (5la gy dolibuad £y

s )l 5 b )ldl (publas by 5 Bros S0 (sim sl yimgh pbdl sly sns STyl Lo o 5 Lol g0l
& ols b 5 ol @lad Bl g eyl slalad (o)l s b (VFer) e g el ()l
2Ty Hoebg (slalad 13 amd o 1S5 |y joebes (clalad (clatun dgie olad cuglio a8 Wlosgw, d5us o)
5 ' ylogS ! a8 Son slalad b awslio 3 o] o blussl g ailjbasle o cluslio 45 conl olas clacuglio
SR M) G oy p 4 olad e g aloj W hjlale pglas I eslil L (YAYY) e
S Ay 3l adgy daled dlllae cpl pols laslyy, vbl.gi.\i).é P G g bla slols g (glawanis
o1 e (§3305 b yTS 4y yrie & Amd g (L 1y ST 8 e dts SlbI )3 pome JEg oo (555 jeliz
odlaiwl l.gvd).g(f: Sye dswgi pdaw b5l g e laanis gla s olols b (Y-VY) o) Ken § Kb .cul
3 (Sl Sl u_sLaB 7Y d}iﬂ b O 0 dlmx.? le.m).e(.ﬁ &S AJIDJW) Ao C):’.l V) \cc\ju 5Ty Sosly )'l
Gblie 4 om0, 392y (p> (355 ) latuddin b (9L DS Ngdi oo paTtie ) ) feS g By
P i 89S p Oy (lduatis glayad 4o \IW b UCDL 546 0 (asuiie b398 bB  olad
b e ¥F 3 03200 (b damgs & o gl g Slumal 5 SUSel (90,kae (ST (oS (V+YY) liSan
Mg €95 Vw515 Sl b B0 01608 oy |y cpe 50 calises (golail polaw b (glaanis S
WSTy a8 Wby LS o Suser g slades Jdow iy b g3l (sl ul g (635 00 ad (slacudd dlael o (63 Slos
> (93,5 SUal glosl don (gl aS 05 o &) 1) )08 9B Candl SO (g0 A S e 53 Mg
S Mg (03 Slos glgl glacals L cumdd Fp ()8l cwl cale lamasis clajpds j
OHer 37l imgs zols sl s Sloss &1yl SUles 39 S5 samd lis 45wl adly 50158l
053 ;0 3,Sas dou g ol ABldgus 225 B Hobds Vo3la ol olad 3 Slee &S dad o i gols (VYY)
ly b o BB 55 an 10 olad drwgl )Slos sla Sy puutd puidred (Cuol 00 S p Yo Ve Z Y-V
2 08hes (la8 £9i5 g Sloj Alsye Sl (Lol Jelge (g0 9 (oolatdl - eloia] (lad plojl ams o LS
A 9350
35,8 5 2lad Jilo b bagpe cooliys oS 85 D g e g0 b by plie 9 Slalllas mlio 550
Bl g ol slaiBl (G5l Jslo b basye Jalge b covan 4 VA8 amd | o sladiun
Gl g At 395 B wlid hgy g 0dgore wddad il Slodl gyl elBas pl S e Hl 8 s Sl
g 3 &S At 395 ol (6)15 (lagSl g pene (658 sl sl ol Gl Supp g ) patite )l
cdlie «dgy 0,58 b 5l Joszmn (Slue (ggwar (550 ST olad JlEls ol Yl colie jl o oo

1 . Kumar
2, Ulyls Seabe yoed MY
. UCDL
.NTL
. Xu
. Zhang
. Hangzhou

NN bW



gy e Uad LB L 45 (£08 cdud (55 SIS Wil yd o [ o] Kok g (55 bexo

oloj Job > S yedn b latansis gl | (oote malie j3l Jlo 0 3 (Wobay ailex S oS >
Ol el Pl 3980 03 o Gl gl2)9iS )3 SRS Bblie (sy0ed plliia; (IS L ] adlangs
@) 26 plad Spds S L olyen S5glstise blo 0 (SisenS 5 ladlate sla ol pas I 3bl
5 lasl SBgd wrd b sble ol glgie cov o cal che ol Ty Blae s d93g S o
day g3 gl o olad HLALe LVAY JVAY YAV aaal) g e b)) Cowl eddbadlis 6 Cunsd
dn odbablo slagoe 5 g fos aSud g (Sl )8 (JUdl uner @jg sl (3,555 9 (Sislebe )90
b5 s dacdlopj g ppe o g p2ye o el g Cload VI by g amd o (LS 1) (Sods8990
b e s (S5 001 uSinto (clad S5 bl Sy epsgs ol > (Krehl, 2015: 201) ams o ol
bl 55 s pebogy Slatwariz olad Sl sl 0 350 5> Jelie g (oolaBl glaclld i S o8
JBle (Sigdsignse shie jl il (gpd ddhaie b e RSON 4l S JWl g Camer ganades
Sate jlaisl 4l )3 (6 pred whes 453 pabre I pe cptiz & )l 0)LSl (L2S lojle (ogia Sl
) )ls oS g g alig) 5 algcd, (glaglyn a8l il ST oy bl (clatunsin Lo (3,58
CaisS g bl S 5 ere b s SO olad ksle (Acheampong, 2020: 107) s o ol
ol i SasS L glalil 4 1) 0SB puan o )1 (59,05 slaylilh cdol 56 lid sl )l (g0 e
Ol @SS Ghle plo (e adlate (nl 398 00 0113 i olile)S T g BEMS (255 g A3 gy 53 S (oo
S pas g ()b s dLdd awlw pbplejle 5 (2lad e (lad Sujolsdyee sladin Ll g
» ol G IS oy il s NS drwg oIS Culiw 5 (giya0bp 0je 5> 4 canl Jbs 3 cpl el olad
O obcwd gy gasuin olad glbdly g bcwluw oyaly gl Lad j88 sald @blS ad aw Job
whad ol 5 mig 4 B cwl Clld g Cures pbls g 3B 5 diliiader lul dswgs Glaal
sbedld olole 5 Cuner CigSiw b basye Jelge g (owpind CSlpealades wnd o Lt o8NS ol Jlsbe
plas ) 35250 lagialS (nete Jdleads @i celie 5 sSen Ojgoa wSOMS ool ble syl
2 o pas polas 4 S ((iaio 3,558 L) Ban bl )3 (mex S5ad 4 IS Sl Bl o siepaelin
4 Gy Oyl Cind g dawgs Bblie ) (Sled 5 ol [Shed 4 GRS g cllld g oyt il pealule
SMelS” 35 olisle S oM smos Y955 g, 51 Ui atipeed & (S 3y pU Ty a4l g el (3blie
3525 Ogh denisn B & eopolil e anlie 3blie o 53 o] C3gS N5, g Comer (2l @is el
g € olad s « glas Kigedse Sl Lol ais dw o e 5 a2 )lS$ (00 Slas pllas
SRS oD o dy aSly b WlS gain) (Il G a4 B BN drwgi «lad o lojlr
OiyimS Ngy 5 olisle S e (WYY VAV (b, Yl 5 ye gololy) cusly aaled 1] ,S i € cuzen g (90,5,
S o slratan 503 Shy ud) (el slaoje Cuows & I (65550 5 Lol din Sl 3] claany 3 55
CogSuw 5 )5 b I 18 Sl b 258 slvaiun il aldly (6350 (BB b HlSle ) il 8)S S

o) RBOMS A Jold M VA s pll bl gl o 8595 oo 4Bl B 815 Cumox (gebencsy VL &5 olaeed lpl 3 )
5 ool ya (Jud)l @ (yloyS (ylhon (lialy il cdog)l) (somypu B MS A g (sliilo S lanl (0B <55 ¢l (@S e loiiol dpuiio ¢yl 505)
ol (ST)]



g et o) gy obie sl 1 &S 6,505 blie cad ppY s IS S i ad olas
el 25 SVl & gy iy ool o (ol g ol

el 95 sLiles§ 5008 Slntin > el 5 S 35,05 5550 3 il Sy
Salplas olisle )7 yads (gldiumiin olad dl.m..\gbé g Jolge

S Fle

P 0Pl Oygod (olad JlSls ojex 3 g ple Gjgod (lad iyl 0je 3 adlas lBIS And W
Oygo sloyimgy yS1 a8 (lagSa didpldy Cyguo diwj cpl O des OV o0 a8 dad o Ll ALSlS dad i
Cosl )9S Jl )l (225 Glagiegg 5 )l Sladl ) 2Lad il 05> 4 (£ B)5 5 e I (S abpdy
Oygody olad Hldle oje 0 55 I3 xle ,o (Garcia-Lopez, 2012; Goletz, 2016; Hu et al., 2020)
by ol il 8,518 BISUS 5y00 (sas sladlis g puplee ple Cygods sLad (g3540lp ) 9 ol
Sl (Ghls (03, 059> 13 65 Cap )] g lal cald 5 (gilaiojg )3 (ol 5 (egrie S5 ol
&S aad o s basye (g4l aie jope (YFO Y e e bl 5 Shle 9 N LK 5 00l5SLe) ol
ad I J8 b islansS Jood g pes )l wjox ol p oSl sdSugy g o)l slaplity anBiS ans e (b
sl S olad slacdlby 9 4hlas )i"l:;p 059>yl 0 (Wedlidw 3,59) oS o800 (M VRS
50 o0 (0,55 shb g (wilpedlude oy, 1y slad yolie le Ly, a8 Cusl 0dg () SwdS
Jalo jl poglaie 5 Las (glazy s S gldlps iSo p 3lg il zgo VA5 and Blgl b .5
Ol 3550 9) 4 Cond i JalSie (A b Al 3900 (A8 1) (Slpedids 3)S09) 0Bl &5 2905 Ly (ol2
LFLD! ).Aol.‘& ul.uo 19.)‘9) LS).) (ki) .)).ig.s) blf..\g..) L)"‘ Cod wa @LAQ )L.>L.u )-A.Mo\m 9 w.u.) LY
Lgl)b L;vl..aﬁ uw.f 9 u_&sl d‘ﬂa{l) d‘)b OL").\'V‘"" Pi o908 u“"flw Lgl)b l.e(q:\., mﬁLa’.é )l.lé-L» o&mbw
» (Neal, 2011, 52; Mufiz & Garcia-Lopez, 2019: 337) cusl jl3,95  (4lgpllss) ot (Uid Slowlio
g 0391 ol g oloinl codlaidl Jgoio baylyd 9 calS o So b clasnl s Jols olad ksl o oldlkis 4o
bl g planl I mo s> b1y ol olos U5 e 5 il (SisSe o codl Lol 5 polis  JSui
(Y YAY (p g yegobah) WS e lo (60 Sles

G oy oulins )»L 9 S o Jos Lrer S Simme laicdy Jelie i (VAAF) ')l slizel &
03gaxe 3 JoSo g lld BgSw s claaded el dgmg 4 s HeSww (slredgde (6,5 IS ¢ S >
A Sphcay waligy g oolatl obs Car platdy 5 Gedo 4 Wl Wl lad sl )l las
S5 ey Job 2 45 ol lia Ll 5 65lly cslislinn (655 o il b sl 295 Ju
Erdteg olen & i § €S Sy el Gz Slailpd 4l olad e o (255 2,8

1 . Barnetta



€0 e Uad LB L 45 (£08 cdud (55 SIS Wil yd o [ o] Kok g (55 bexo

Caley g hecun oS g phdlasl 5 Ll Glie o o)l DUST pdianss (sogos Jiig o>
2l ) oo ol lsle elbailie ¥ DYAY (o] Kad 5 sodd) 3l (St CisSus g Cullad 350 oy alols
Sy 25 9 (CBD) e 6yl 381p0 1l Sl o8 3,5 0 )15 (IS lacadgzse b bl 5> S5 e8NS
R drsgs e > b g el Glojlo ol S Caie g 008 Lge ) (lled - (el (molojl ol
4 plied Caa oglhe g 3290 il Cllill g SIS Gl e (lad Sl L) (A5 )bl g 005 (o
,t3le (Garcia Lopez& Muniz, 2010: 3) 5,8 ololis |y dibio o ,d dewg jluleis b caslie 063l
Sosglsdrge dn 3 1y ol i ol e aldl i 950l S 50 s 0d b (suJIS lojlo b alad
A5 zohe Tgudl by Ll 48 lanacSS b Jhe )5 g gcue T lhiuasis oo o ) clanacSs pdb
bawgs JStllioia gl o 53 5 €l Cungas Tige g e Lawgi i 5 92 (Ko 5 Sy Jes 15 Lo Jgaee
2los ol ol 4 Koo iBISH] GadS5 ypuods cyaainy (Sl i b (] 0 b oS Plisgd
R b 5 o) S50 4 braegs 5l Sl 5 (S) den 5 a5yl 1870 (63550 a3 el LSl
b oS U5 (sloply  SgSme ddhaie o ygods b Jdo cpl )3 (Y IV (L) 5 lade) 153,50 dolgcd,
o35 J (B Sl spddpo i cpl 3 sl b S350 (615 4l i Lolul L joed 595 0l (s5glg0)90
iy ol ol (2B oS Lin b gl (o Caje dbusgty 10 (5185 3 0 JSS g 4l Cyonl
G e i oS Sl )3 03908 colie (ej o)l azwis plul ) Cumen (laS misT Cuje nl Sgdie
)" d)l-.‘:-“*f o)'9).o| 9 09 »9d L;‘Mk_ﬁ' J..\,o )l La:):g(.» d)t:.u.\.? )l;iil...u &S Cowl sabcoll dliuw U”l Ol.o)' CusiS
L\.ul 4.,)]94 u;| L;Ua:h..o)s ,\,Iubmy P LS)["’ )5)a )1 @l& (9 dbobsm 2 )L»)n.u: L;lmc,ullxs
ool 5 5 pellacctie plo aslis 53 )3 (gl gt e (pl b Sleidin VATY Jlo 376518 dbgay
g el g (g Clathe 5 (Shy S e &) el e g b gty 39350 1, L3 13 (65550 ]S

S o (Bymo Ay 1) 395 (g0l

v . Monocentric

¥ . Polycentric

v . Alonso

¢ . Mills and Mott

o . Fujita

1.CBD

v . Central Business District

A . Makenzy



£

g U (SO 9d 5116 s (2 b2d Ul b lad po olTuyd Y JSUS

(Adapted from World Bank (2009) World Development Report 2009: Reshaping Economic Geography‘) a8y 8,5 saie

i)

5 (0 (150 10]) S y92985 RIS (B (S 4D (Saodosi = (5,105 2,5 )5 L (£ 58 dd SO 51 (alod (WY JSUS

(Bing-Maps) : 55,55 islo — (|05 R U (555 50

1.https://transportgeography.org/contents/chapter8/transportation-urban-form/dichotomy-continuum-

urban- spatial-structure/



Ly e Uad LB L 45 (£08 cdud (55 SIS Wil yd o [ o] Kok g (55 bexo

RS Saym Bodgioe b blie )3 (eSS g (e Sacdlld 392y el ladies Gl Jelos
3 (B Sl ogradpo d92g il wh red S 5o (VF VAR (GlSen 5 (Bl AT AVAY galj) A3l o
b S o cnl dgacnll CwV Mgl e cp e Y Jges I SU slacaje Jd 4 e g geos
AU sladi i Sl do g jeud Camg SLdJI S do ( By fon rja WS (o M) b &S Sloj Can (Kb
355 Gl g Sbioe il b 5l Game 031l )3 oo I (8L slb 9248 0 (pizren b o Bl o2 ]
sladinzn g o8 b (ol 550 goad (U laagradpo rd 43 Loy g 0nd ead I (8L s pds 4
Do 5 deog e o Slye ol il Jlo 3 b Lol 50 (sl o laj 390 25 e ) 8
YA onlygr g (dame) Wb Aalgs dbul (55 posin (ya Sl g A e el 1) Calisee (oolail (lac )l
s Sy 23S pSain (Glatan S5 bl Sy psgdo ol > (F) NFer (L Kan g o3ljSlo $AY _ SAY
3 SB09 latuariz oLad Jlsle Cul 0 S50 53 Jelie g (olaiBl slacllad wad 35505 b o
b ((S5l589)90 late Sl Cunl (g 0ed ddlaio b S BONS 4nl So > Jdl g Cumer ganadsS Sibles
oo sl ably Jly8 oy i S5 )0 jele S pe pdin &S 5,0 o)Ll olad lojle ol (slaasis
) )ls oS g g alig) 5 algcd, (slaglyn a8l cilizee S1pe oy bl (clatunsin Lo (3,5,
.(Acheampong, 2020: 107) ua> . ;lis

O3 089,
Sy g (sl (GBS lallas yy (Gtta g M- g gy 4 & 2B oo () 9 il Ban L] gy
25 9§ i > 50 (dlayiio 18y S8 Sl pac g s Cunle 4 g b (g (ol il 48 Sploxl Sl
5 el Ssb cyminge digel 5 Voo s (gupypge (Sloj ojk sl oplrdl (93190 - (M 550 gl > 9 0092
sl oyl Lol 5550 claonls ) (gyiSope b Btas o ol (claodld a5 o9 oliile)S oM (b S ool
Clanlie oliileS 60 » 2l ElS dmge SN (codyY ol oricanS a5 pols gyb ol b
GIS s cleMbl aloas ()l5dlp 5 Lo 48 ok gbodd 5 gy ki 8 5 diadins (g Siiasy ¢ Sliyo
S 5 BXCl (oo 5 5lS bS] (sl Jln iy gy ool ol i asds o g 2 005
(i ad oionlial gl Lol ela gy ol olid b lalid g AIC GIS Jidle s ) bayY ol Lo g sy
5 9398l (o s ol oS yh o - (SRS (g o8 e i (sladiand 35) (6 e S8 A Jebis gy
P dhols 0l e 315 Sinas M) Jlool Jicign® & 4057 b ol 39 o (cloodls &y o 5 5 (s
it oozl &) yoome 503 )b (ol MBI b o515 dnj3) s b iy it Sgg 5 3ol (LI (g0)5) i
Pelg Site (o dle BSS >l ] sl pite 1 o8 ol gl g, T aBlerest clojghiiS (3g) post )3
P ol (gl yiio f ol gy oyl w051, adBy o3l b atunly yiie  OLS S yass JSo g 45 o odliius] dtuny
Comaz (15 b )58 il o8 st ol (3bolio 3 28 (sladid S Cundg il (gl ()5 sl it ool

S i Jgiodr (o yind o pd pitmed g Cune S o ) bl Aol gl puite J xisl > i e 5 L5k v,

blis Cumen 1 paads 3blio cyllid . )
2 . Generalized Method of Moments (GMM)



\i’\)’glg‘&‘“;b)wé"ﬁb),b‘d)w‘s}g‘)dnbfgdlﬁs‘ﬁduu;&’};MM A

s claaliio a5 1> Gy J olel 395 o0 030l s pie lssil oo byl e J oylel JGMM gy 1 9u5 0 03lisud
351y o 4 ® pl Y gl ol 005 3gl ol 5 5 ()13 (sl it sy BMBIL o3l o b oo (S
P 385 g3 i S B e cpl il it calio 30 O (gl me s 3 ()l sl e & A5 0
ot o5 sy ol s 15,58 S0 g S . Sl o ol ) 2 5 g 3 9 ori s
olitl (3058 o (9 g 0 5 Cad o e 45 il olST ooy (el (Sl ol e (Son J S 201,
oPst Jlog 1 4l Ltd a5 o odliid lnodls (g lma oo 3o Sy (ol Stalod el (hig pdlie 1 45 290
peitiaane L ay oo | S60355 dop oS Canl odiodliio] QQPLOT jages i cuxdg oyl cob (lid (gl Dy (yralas baooly x5

At J3y55 3 culio ddlo i 3l Laodld g Cannl 2bj laann

G131 (s ki (439 vl yiomians yoliiods QQPIOL 9 J-Statistic (ygejl.) Jos
P —Value J-Statestic
Y Yo

Geostatistical wizard - Kriging step 5 of 5 - Cross Validation [=] >
Standardized Error
2272 —
C -
1.561 =
0.851 =
R s it
014 —
-
-0.571
.
-1.282 e
T o
-1.992 =
-2.702
-2.414
-2.128 -1.741 -1.354 -0.967 -0.58 -0.1393 0.133 0.58 0.967 1.354 1.741 2128
Normal Value
Ermor MNormal QQFPlot
~
Samples o 30 of 30
Mean 24857.18
Root-Mean-Square 733593.4
Mean Standardized 0.03350822 &
n-Square i 1.2953%9
Awverage Standard Error 567545.1
RS [ e | | conen |

0992 4o (901 (E Hummon (550l S5y 597 (0t 05,5 (Laitn) aeior (1Y UK
slre gWo3ld @55

2hid o] SST o 3 aaliiwld g0 (g4t i Y Jodo

TSN, A (o38les din_ ()8
L/R e S S Coluo s p )8
NNR/NNC S5 AL Syt
FP e G5 b Syed
In. o spfS
Co. Sbs spfs

Tr. eSS gpfS




£4 e Uad LB L 45 (£08 cdud (55 SIS Wil yd o [ o] Kok g (55 bexo

Cu Sinp S
De. bl epfs
Ed. el s

andlaod yg0 0394w

yod & &S Gl OUle Slie 1Pl jee oy p a8 5 0y g Gab bl slaelyals I S elisle S
5 bl 058 4 ope Jlod 5l lis 3 095 & Jloud 51 paed ol ansl 03,135 b o (gime g9 (S yd @l Sl
9 S A Oragd 2 S Reb 5 S5 cOlpl RBONS et oLile)S 50 00 stiie 065 ded & gl ]
Nl Gl b (2S5 s ed Glpednd 139 (y8 1Bl ) 9958 pE Jled g @8 ddlate Cumer
I ol Cumen Sgpgboar sl o 38 4 (90bj I g mex Y 408 (slajrd plo Ailen g ol
Camed 45u5)d (WWAD lpl jlol 39 50) ol ooy WWAD Jlo p3 ,& AFFFOY 4 YYD Jlo ,> ,a5 VYOFY]
iy 585 VWENND Curo> Esooxs )’1 Gl a3y AWg )g‘).g Y,0 )’1 Ui VYYO-ITAD L;LmJLo Ub AT
9y Caxes (pl Lo g 2 Cumen ]38l cpl S o (S5 oliile S 0 M Caxes (pl duo pd £FFO (Ll
taile Koo cilises Jle 4y 5 g 035 (ol (haiSennSplod 5 (Lld 0 4 b (g2, 8os g R slad 4 w5 o
o cpl ol (K plple plael Gisu (05 (S g e S plej ) pepada spd ke
(SReD g (S9Sume Sajlogiilo (dly b landls slagne) )Ty wlodds (BpS red oldlia Cusse
il oo glaculis (g HEL 588wl 5 oolal - (eloial Gl 98 Slpes slaacly
9 ) Sl oad ol Globusl g aslpo DS g Mb) Cage fopd g il cpl (38 by (o o
.(YAQ BARLY cu‘)l.io.h

oliilo,S e WS (o bdl yia CunBgo £ JSUS

)gl).z YA¥ ;(39)4‘?) P o )Q(n: )g‘)g Al ‘(u)& )L‘]FM&JI) £9d ).Q(u )gl)g ARA) bLuuLo)f )Q(wu% ‘Lg)Q(w alags VY )I AAR JL.; d)Lo.uJ)-MJ d:ua.o A
Copma 585 VA S Jlo po gl ) il 34ed (2 5S2 58 slags sl ALy Cipmor (Glad fyyw) woxy saed plp VoA 5 (195S) pilex e



V€Y sl oF Bylewd Y+ B9 ¢S hen (532 a0l 9 GLdl st Lo yiRg5 doliluad 0+

o 039 ¥ amd > 198 L ) imiao By Sl o 5 G oliile Sy IS SgiS Ay g (65 S b bl

s B g Sl 3 5 ooty s 3l g 5550 5 485 S5 oA (sl S 3 Gin il (60l s
Oy ke ABdg) cpl 28,5 a1l 1) )05 o i cpl S p0 i &S gu B AlBDgy Cuol g i85 Wl audl .cudale LSl g eI
b Sk Ml Bl Cusl dicly 4y ) 555 (agi iy g i & Cudy Jlod Syir (1150 9 4 R e Jole
oo Colun (M8 - Jimer drngi g gl (S b (lojen il (o0l addate A (gl oliile)S” oSS ol
MWW s > g 48l s @150 yioghS £ dy Cmarg (ol VWV Jlo 13 .Cannl 0390 23 p0 50k B0 Joleo VYFA Jlos > (5505 (5 )8
@ryeghS WY & 90,5 0 g0 (b dengs > (i WAE Jlo 3 0)93 culil g oy oo e yioghS AF & Jlado
Totaw Clyuss S jobods ey o m1y0 yioghS WK Wy 4 VAT Jlo 13 5 V) Joleo WA s 0 oS gpebocy ST o by ]33]
039y 35530 093 (o m g (6 5 ures drwgs Sl &S sl dib (g0 )3 YAD () (WWAD 2 WYFD) dmd s b (554
& Glaflobe V5o e pS18 Sbe So lyied (s ped (Al aw 2 e g Bblie pelie 1 oo Al ) ol
25 e el il 5 Al)S g (b i a8 5 (Bl (2558 0 Slos o o g 5 el Slolame 0 RS dasy
éla.m)b dLaB o L;Ja.a 9)5)0; Cuow dy @)’lf u»L.ao » oLiJla)f).e(isoMf &S Cod &S5 &J L0 ).o-l L;LQJL» 450

o 48y g (65 o 4l 5 bl

VYAE J1ITT0 by95 b oliile,S b oM simon WIS dnugs wigl 8.0 S

Sy o515 owess gie cov & cud AC GIS Jidley 3 olad 3T cloy oo alessl )8 (glabais o815 Judos g,

O 3 s o 29y b 4 Eb Ll ol (el iy ot I (o o ol 295 0 485 8 (glbal g oS (2 se
dats o Blbl 3 oledgie asuie @b G 3l ool b gy cpl 305 oy (oS5 sladiun £45 9 WSTp Calis 4ly
5 5o 650 b et &y S35 0g10m0 D95 g0 (53 aS) Syl s (] f (8,5 bl o390 (] 945 o paeto
S ol ol 3| 5y o 2001y s f (s SIS bl ¢ e 4 D el S8 i g ] J 4 pe
S L?L))I J:‘.B L;vLaB Lﬁi@b 9 Lg‘.«aﬁ ‘_S.w.’b w‘ml » (2oal cﬁ}@o L)"‘ 4 d>g L’ Cod 0y ).«;g » L)T D dlud r‘,ﬂ)_,
&g Sl 4 dgi b ah o Sles b oST5 cladinn paw jd bodld oy Loy, 1 CBlisdl e 4y lad SeSeal oMl
o Slaies doxiuo Cusdgo | olad ol (gla e 3 1815 d > g laie s (gl )5 b Luib g g S0k Laodld



09 e Uad LB L 45 (£08 cdud (55 SIS Wil yd o [ o] Kok g (55 bexo

o Aol Lad )3 ()8 j Aol gi oo ll (ol g (e 2 ol @j55) 298 o0 o3litl (JWly e g Jobo ol
9 ygbre dopd e Dges duwlxe (ol diwd) (53550 b ol clialiio b b & o 1) dai o 3 43,515 staliio
oo S b addlas 3w go (L5 g Sy (gl 3 (Bl ple 4 Comi ]y adle (g Cuge o (Silon
S le &8l ol pol ol > sl ondodliid (pglone Juol ol 3 &6 9) bl (o0 9 sk bl 2 (s
Siide ol b 50 s o8 Sigb o GBS 5 > ygbre pgo 0 oS el g3 Wordersl &ygere ol oS b
JB G5 59> sodiaad o I (g yiah’ 03 dlold 3 (008 g ((£13) b slodans (a Bg) il R3O ledy Bl
ol sl 3 (5305 sl Jso o oaBodlitd (i le SIS (gl ogSine ool g J 38 cpl 5 s 295 e
o iiSony gl Jolis aS” LS Slad Jae S cdF dalgd 8 coudjge laidly addl p & Cudl sadidlpidiy olad
& Cud NFK g yilo oniand i X g dtuly puxiie N*1 )b Y cdlsleo ] 5 il ooy s V dlolee < jgody Cannl L2
CHIWY pimad .l aseiial lol el Colps K¥L g el by g lid 55 o yle Wl  orudss pusiio K (gol>
Claad o i |y M) glial o Blie 3l WU 5 s (gl psio o Jldize <l 3N WX iy (gl pusio 4o Bliio
OS] B § o (gl o 2 350 151 el o Cand S Shnaddgh oy kg S (gm0

Sl 62 il g g yio pSko Liid MBS pimod € 1l

Y=0WY+ aly + X +WX0 +u
u= AMWu+ ¢

23,5 o &) Y by g0y (605 (sladivats S ,5L olge 368 syl 4 dogi |
log (Nir /Ni, ) = f (L/R, NNR/NNC, FP, MP, C, GD, DP)

(sllols dlaBl Joloe | (1) a2 @i ¢ puyid 3 Slaosld (yimen 5 oddelll Slllao 5 (g lai Slo 4 a5l
ol pglaiods & Cud S5 4 oY b Jolye ool Gl 0 Aol )3 o B )S a5 > (wied Jolo g Camen S e >
adaliio ¥ ojlod Jado 0 oS lized Wlodidjly Jao 0l ) gty b ysio oled (Jio p Jloin! Sluedl il s
55 Bl e ke ] Sy 5 395 (o S 4 057 b bl A ol 03] 05 A 3 il 30
F ol o) blio & 398 0 st ¥ oyl Jodo 4 Jlol oS5 S5 j 0 dalgd o yseianl o] 28T (g3 aald] o8 S5
Sl dgrg 9ol sly (bke (lmogud ( gl ol KuSS ael > ilaals WAD Jlo o |y cllsd e oyt cuSp 4
Sl sszg pasets » Vb 5 clise 9ol olel 2557 ol T clige igesl @ e el vt J & el o LS
SaS 05 33 odlitabyge bl (o oy d &Sl g (LS SISl 9 )90 3 Ll )l Jlo oyl gllad i 5 (L
030l ¥ ojles Joio 0 y9e)l oyl 4 bgyye gulis 39u o oliil (LM) $15Y oy yg0j] (slaoylol 5 13) 58" salgss (ol
B3 3939 50 gblie > (plhms £ (cladinn o) ) adate )3 (go8 diwd o deg J i Bigel 3,8hee b))
oy Sl 4 by po (sd 4t (pogd sl (eSS (668 (g olisla S o > (bgal slaculld dgepll
503 sladinn 3 )5 Y adhaio > i She o)) ol diwd g ol (tnsis Clld oyl & w0 i gl s
2 & s 9 Cygod (S o Cusl ()] dind & bgyo Cld g il JE 0 9 F 3blie Sl (sbac
ol (5)o5 dacdled 4 bgyyo (sin D Slas 6855 Y ddlaio ) a8 D)l o>

'NNR

2 Moran’s I



V<) ).gb Y E)Lo.w AK 3)53 cd)@» dﬁ)d.obfs dl&ﬁi)» dlhum.hsf aollad

oy

leo;‘_;)bMM“ - A)bh&gjwﬂ‘xw’“ '9.""]9.@-

5] sl b Sy s 8k BN - xie Fs
Coluo s Ccolwe  dlaw Coluo i colue  diw colwe ol oo lases Coluoe s
TEAYSA  F.AYSSY AF  SAFNAS \FE NAVWIY oS VCAY WY VAL FLAY ATYASE a¥ )
SVWAY  FFD YYYAAL TS 09AYLY YTV ANY. AY FA0AY YR YA YAAY NaYYS  oF Y
FOVAY.  FFA O YEFYSY  AYY O NAVYYLY  Fe) Q00VA VY NANFAY FY  £a-VEF VLAY FYA¥A A y
IVAE-Y. YAE NASAYF A) YEEY.. Yee AYEFSA WYY YIVASY VY TEVIRE. AOA L WAAY N ¥
YAYFFA VO OYVAYF YA SYFAY  AF  YAAYY AT FESY) W SFVASA  YVAY VAL SS S @ o
TEYVY MY YYEYY O ¥s YWA YO 0Ty NS y.ov ¥ VY YAYO YA SR s
PASYSS O VEL ASVAAY YA NAYEYR YVYY O YYLSAe ). VA (LI 4.4 7 CHNR 2L VY YO v
1FAYF VFR YYD YA AXYYY  Ad YAV A0 VAFY) VW OOSSSY YAV Novsa. of A

ko siwogi (slaolof Curdg £ Joo

oSk edlesl e sl (r) axeb e (N) bl
Y¥,. Y VY, v8 NRRAYA VoANY NP >0 L/R A
WY, ¥ A YED VY oY YYA,-Y PD>0 NNR/NNC A
B TY,-VVE oY RRLY AREA >0 FP A
YY,- ¥ - Y\F Yo, VY, ¥ 0<PLAD 100< In. A
Ve oy —+, AV YooV SHAPE >1 Co. A
0%, A,-88 Y0,54  V\WY,ee) 0<DIVISION< 1 Tr. A
IRALY TA-Y  SIAYE YT SHAPE >1 Cu. A
SY, V¥ - Y5y Foyres 5V, ¥ 0<PLAD 100< De. A

18 O gl ol (Sygeil 0 g

orl &5 o) Jas
Moran’s | (error) AR PO
Lagrange Multiplier (lag) Y, ¥ .Y
Robust LM (lag) oo .
Lagrange Multiplier (erroe) WYAY Y
Robust LM (error) OAN .of

loatn gl Jo > b SISl oy 1 00 o 3y M B o e 1 no clyge 9ol o 4 bl ilae

g0 b 2V (g blize paw ) gwyinnd Jole g 5558 dony> lold 15816 duo b olitile S s M B A sblio > )3
ool oa50l565] o g (ol (gllod Jao 90 oy Jo (nicnlio lpisds SISV oy geil csloo ol 4 a2l imen
g 9 (LR) gloicams s pasuii clayge)l ] SDM 9 SEM SAR Jso dw y il Jde ysite (i jghaiods daldl >
Jo oS cud ) SO =0aspcudB+ SB=0(40=0(0 Jobs 90 9 ol oo (o5 15 odlisiad
Jdo a g0 |y, SDM Jso oS cud ] ) (S8 + 8B = 0 aws b yimon O a5 SAR Jo 4 i 0 |, SDM
2j0 36 PV oy doiygei] ol 4l 4 dg b 290 ) b sllas 5 Aty Juo g o Jlio o b g Je
sl Jdo cind o iy Joe dy9lp 5 odlatuldyge (oldd Jae 1wl las addy Jae blao > olad clad Jae sy



oy e Uad LB L 45 (£08 cdud (55 SIS Wil yd o [ o] Kok g (55 bexo

P 2bad il g Dy Sgltie el  olad Caliseo (sla i p  olid I porde oS Canl SO 4 p3Y gy dales slad
S S i s 3 (U 5y Sas &S e cpl 4 el Jio MBI T3] 3 Slad Sy dgng cpwe (oUid (s Jso
oy b Bllae cuwl idg olad glad e olad iyl SKacled WS o Colyw 8 50 o Ko oleia
bl 5 oo it 13) Joo B 2] 0 (ol (Stunly 3529 50 ol lino (oWl s 5 (A) ol (Stamis
ol 035 Culyw 30 i (S0 4 i S g Djly S &S gme cpl 4l (o0 slog )8 plo b J Jlixe
&b 53y S 3 phio me do b ailaio S 3 SgSamo At 45 oS M3 o i ol | Sianendgd oS3 lhedy
S 5 Cumex G)F b Syl 42 Ogrge Slaytie (i el 03 b Bhlio plo > duds 2 4y qwgid (fjie 5 Aol
(JS e (fgisdy Aol piio WbASABLS bl it Ay g Fhe Jaloe (niere Clsisd G S @i
ol 55 s pflS &S (me cpl & i Dline (Vb s 3 5 Cusl 039 (515 A @i 9 M) 2 i I SHD
oo (S psio | S0 (S g 0 dald ()5 o g axd Jaloe I S dlold Jole 1V bty (65 b A qo I g
S diwd gy bliaze 5 o Sl (6 diwd 5505 e @bt Billae .l ()] (gl s S @55 Cumdg ddllandge
Ay Jde 0 g8 bS] (a2t e Slh (65508 SeSuo My o g ] diw Jolime m1jg5 b Bbolio &7 sze cpl )b
P 9 Slodly yolaidl des &y gy (60 Slas (ladind Ay g bS] (123l b gblie bn o)y jblize  Cuto il diud
drg (55 ol > clodin (508 g Ay > (G Slowad Coppmo Kby ol ol sl (g STie @i dond
(Silke o ad (M wn yicdr ) ddlate b dn x> (6,8 IS g3 (Kon e b ool oS culled
Ui (b olisle S (648 S > Wlgi o &S Cud 48 S ISSY o ¥ FB bl 10 iy lycdy S0 SoSus (gladinn
RS (2 09 g oy sladg 4 Syl il Clld ol el o Clld @ bgye (o> culled Lty awth (g5
o s & S bl a5 50 4 S Sl 29165 bt o0 0 A b 35 ol 5 kil 5
dlsd i oyl oy g (6,58 cladiud xig (o] 4 by ;S0 cllad WS o il 55 ) STy oS
s 4 bygye colld p BTl 5 F 7 3blie 3 ] wtd cpinge § 55 b b Sy 9 5 4 Bl e
plod (59 15 Calegyd sl B SUSEY ) (3blie 3 (698 At 93 9 )5 S p0 &b ()T O Cudl (e g (S b (glandtan
Cadiun 5 45 0 S o £)8 sldind Cuow & (LSS s b M cpl &8 aad o Ui oliile S s (slacyled
oSl i wald (¢3S0 b (00 Sles adais sladine Cudy g Cul (S S S 2 ¥ g AN Y bl K0 (go8
b gl sad o i (Sl cas g e L) (o0 Sles dadin iSTy (56 hre Byl \UxLouw
o o & 5 0 § bl s 5 ol gz~ s iz S ] g 5 50 B 55550 i 2 555 e gty
03 yuley (S ()5 ol 35 j03 (30 bl 392 (o) (slacalled (oS pgony 5 (4 )5 SRl i (g it
Cadd gz 9 0y oo dy o S gl 000 g0ty imiao (ladiad (66X
Ot & g b cad o Jlods g Jlod G 4l o 5 Azt oSy ol o Cund 4 ()i (slaclld
9 Caol )f)m,o Lmu.JLa Jf Egoor0 d}ﬂ Jf » S ody )L)f)ul; u‘l?ﬂ O d)fng » A adkio cu.w).o; L;Lm&,}lxé
9] ) idg (e g0t laodd &Sl 4 g b Al 2 - (B g 92 - Jlob g 4 blate 3 lag] e
dsolote +) b=V pdla o 905] sl ododlisl (63, Sles (gladinn oliad (o byl cly wluod cp 35 4 Sole
5 ool 025 5 SIS, 5o Sy = e g ol (g9 S o e slaiigs S g S+ e g 390

1 . Hexagon



\i~\,ﬁbd"3,m‘\~ 3)5bcd){.w‘_§ﬁ)¢obf5‘_§l@‘)» dlhum.bsfdnw 0g

sl gy STy SOl il il (goml e dx o g (dadsd (gpN Sy il i (VL e iy il 4 2
Gadigs &yt olile S b Gblie 5 53,Slhee glatat olss ST,y (oSN &8 a3 o s (ANN) Jso ol ol
@ bgpe + WV o b (clads (o5 (35S 9 (5)55 9 (o) (slacdld & bgyye « FA Judo b (dladgs (66N (il it
A8 o ) e 5 839,05 (sl el g iy (sl ol g2 e ST g ot ot lgiees e g3yl
8 o 3 ol 555 K3 il S a3 5 55500 1 253 b 5 e 5 ol s i
M bgyye (o 5 (g lol (clowsls A o (5 (gl 5 5900 Sl el g i) (slosior e 2 (s 510

8 O gl ol (Soygeil U g

e ss)s s ksl Reg. Gt Slaisee S an

S e Ji - 4yl dian
PRSI St
@)l g Sl

\ Bl Lol

35K L blse as
e TR e
Baal S ¢ v N2

S 09 e 4 (2)E
(559155)

A

S S RSP VoY
R N
0)9>  Ciow & dlwgw

stliwgy 5w (b

Y C3 =




00 e Uad LB L 45 (£08 cdud (55 SIS Wil yd o [ o] Kok g (55 bexo

55 L Llike s
5 higel - bl e
O el p3 ¢ )i

b Ol

¥ C2 o

S L s i
ot - i > A2
St g i

AECSN

R

5 ST (Feme L

# El 5
Ll b Sl ey

-Gk bl ae
2905 p glais Sl
B8 o - o Jled

Erdoje g

' Cl =y




V<) )'.‘!'.’.b Y E)Lo.w AK 3)53 ‘d){“’ dﬂ)d.ob).ﬁs dtﬁs‘)” dlhw.hg}.t aollad

9 d)bu (Ljﬁi&uﬁ Al
oot g Se

S s xd ol A M2
Strd g 9 - Jed
Sy

«—— «——
oliilo,S e WS (53,5, sLrdid Siilowd &y 1 UK
©3 o Skt 22357 132 (o0 SRS (yg03 Y o
&g s o line o oadld Zoys sl bl
NNRatio

sladgs oyee <Yy AR (simiuo \

Slasgs - XA —SYAV &bl v

e oo X5 —$5X el v

p

Slases e - BY —YAAY ey




oy e Uad LB L 45 (£08 cdud (55 SIS Wil yd o [ o] Kok g (55 bexo

ok e s \NATS Sy 6
lasgs ‘e <A A2,Y T
s XY Y5, w)bs
Sligs e V¥ FANE 5 9Sam

slasgs ‘LM..; e < Yo YYLY &8s sbrdiun ga0ome e

>| <|

%

oLl )5 RS WS (63,5, slardiind (2LaS o595 .Y JSS

8 5 4o
S e 2l aw olul p olad Jlble S50 53,58 g Cumen (2Ulle g Syl undy
el BLILE 608 3,55 bolejl (g U g (2Ldd ) el ¢ 2ldd Sufolo8)50 Sl cigSin (LA
Y5 o 53 oliile)S B NS &S Cusl maalae Candiplil (sug) S)d s 4 p3le imggy (lul (ol 2
P A D awyp Sle isu 0 Il jelaie pl (dly ol 4l 0,8 g Cures olad ol b chad 4 b5
Al b 955 cllad g Sl Slappls 3,55 5 B - 42l 5 Jalate ddlate - (s 0 plla Cgllae (slagSl
231 Jlo 053 sy 0y Eype Clled g ISl Gblio ( plloy mandl 5 Gyl 4 295 Y8 0 3
SSope b gl nl 3 sl alamags oy Jsbo > (sladlate 5 - (508 (lab LSl | opite menlie
2 oS (gl aBlprass (sloyglidS By g (2Lad jlol (sla by, S 5 b ey Sllllas slaidg, g Sho



\i~\,ﬁbd"3,m‘\~ 3)5bcd){.w‘_§ﬁ)¢obf5‘_§l@‘)» dlhum.bsfdnw oA

(M) ohlSer 5 ladd (WWAY) )en 5 s slagingl @l b pgmad g bl o pols (ing),
5 plad sl 4l pogad )3 (VAVT) lKen g 3 5 (VVT) (Ll 5 5logs (1F+ 1) (e o (s
Gl e (So3 bame st 1 o] dlinl ool g (ailato 5 o) (2l dsgame slaoly oy 9 9y Ly,
EpuS (055 ladiun 4 (655 e dud Sl lojygped (2lAS - Sle Sl Sturen 9 Laly; B > oS
oy «39d Sl o Ly sl i JB (S10l (slngjald g 3985 (slnojor o5k 5l sy (38l Lallg) 5 b oo
Lol )3 oS oty b g st @b Sb Ol 5 0s s M b (A5 sy
lacdlop; dbul Gyl I 6 5red g Syl mpde wple (9 las ol ol (03Shee ladian
3)S (oo SRS SR (S S Sl e jlidjge (seges Closd imen 9 Slied )l el (s el
lml pie laatas dbul 5 dwg Glp Cute jWlede (o9 G g Glagsb & CES axd g
Slacid (9o 2 )b Gk i1y s 3 Slos it gyt (sboodgizs (Slbanugi ;030 lsey loipo
Cuod G pl 4 Cond Cupmer LOlE g adye lib o)k ol Sl g amd e (I O 5 (S (10
SN S 3 S ley Sl o Nad oo el b drwgs lag)b culpli ams oo Gl (18T
S olaie Sy wenge Sldlllas wlul 5 30,8 blote (il o (slamwgi slag b (glyly a7 able Cuow a
oor ol gl alp ad 3 1) (glodiy g S ome el elaal gpeld dacld 5 closs 5 15
g9 Al S S8 el s ) i (28 JSTpe LS sy 3 1y Lo Wlgs oo (balis) (oS sas )8
Pr &) Sly g St el elie Gl b (655 o dtad Cud 4 BN (28 STy ;3 ordall)] wlors
&S oliile S B M gimodas (EE 4 drgi b loadobnl wyiwd I waw cpl 3 Mg yeed 0059y slajls
Y0 3l gyl Jdd > g 0y caonl o ol (slad SHI pleo 3l i sl galas Gy Al jo ) el oyl
dprge ke polic (npadll g (nfete ol 039 (ixio (b3 S5 (oMl MBI (05292 0
ol sl sl aseie do0l el dlge 5 oa] andayh 5 i mlio liileS oM
S pllss g oolatdl 5 elazal (lo)lslo cllab 5 Comon il pllas s Lyl sy oliilo 87 o MS
9 &S > a8 g baygome S1ye b g CigS slaoje aile o (ol polie (p pllanl g LS| SO 5 cunl
5 Srdy G plomadl olisle S ol (lad jldle JolSS 5 o5 sl sl Jool 85k 5l .ol 5L slalad
ol Camox Sl 4 dag b 5 ety g Al sl 4 ol o )8 Ls iy o Sl g0l
cod cada glanl e Ll (Kinjd elonl lulyd aSal 505 a5 0)b jl il ans S (b w3 N
Sblols (S pholite oolasl cunsg 5l hs Gl lpls g 3l JLE LT oladl cunsy b
Cullsd 4 bgrpe 1503 cllad a3 oy 0390 olitile)S BN )3 29290 (Sinp elotal Lulyd b cuslie
boaby @plis 5 cunl oliile)S 0ed ()8 Cgi g o slaaiyy @ Fpete jln Colld cpl el gnio
s g ) Ggelim 4 GalS el ol s (5 4 GRS clld ST Sigpsba ) K slaclll

&S o i 55 ] STy

P g

NG IPTRAN &.n.a &ﬂb- Jle U’i\ CJ):.«AN“ DJM.««J)J )L@J&\ “ L.>



o4 e Uad LB L 45 (£08 cdud (55 SIS Wil yd o [ o] Kok g (55 bexo

&be
DIl o pyd dll jolaieds (slatwadin 03,8 b Hldle (gpal s (VFe) den] enlye g D900 ‘Qg.”] ()
NAS=YOY (SN V) ool ¢rpis ivlol 5 L5)pis
e yprbg (slalad ()l e (VF+ ) e s csgle 5 Sl ¢ St (e colimd) HVLs dps s (V
XO-FY (V) FD dlas islol g o ydolip )05 s > ol (olad CbjL
FANEW (F) Veoppd s pptolin slliis sloingy ol 6
NUYA (Vo) A ddas sl u‘“["/"d’“(ulﬂf e 3590 dalllas) (gldtuaiis b awlidcoy,
)é.w dh@l 9 LSJLQ.S Lg‘.mu;‘bcb‘b u,a‘.w‘ » @LP uio.b L;Lmuq‘; uJLwLm) (\Y’ﬂ\c) Ol (P g Mlm ‘)9’0""3"} (0
YE=5N ((VF) i Olefllas dolilas . ) a5 (6 0 DS dilaio 16350 dalllas _
WAV (V) VF (il drwgi g L8 . ) 05 (6 o S
aslllas) lpl (s M bl o (gyaud wiy olas el Ll (WWAY) L wdyd (b Yle 5 el ¢ygs 300l (v
l.g d).'a.ﬁ JJA &.& 4\§|)| u‘).sl JLl u}ol).u_ )f).o 4\.‘44]) 9 U_,LAB LS)")-’L (\\c'\) f‘)\/.) cu.cbw 9 r@.wl.?b c)yu»l.)‘é (A
DAYD (V) VF propw irlol dleo plad (g3l s ylas o, ) eliusl
(NS dilaio 3 ggyediSTy (slad clagSl o (VWAY) Lo el s o Sloly) (gye0 g puble cye ool (‘1
Sloj 0393 5> hijle (53550 ddlate - 1o > Cumex (b L3l oo (WYAF) oppe ¢ 5V g g pile g5l (1
YYY=VAQ (V) D e (cinpdoliys (clbliis (slo ying iy AYFO-ITA-
N RBM 5 b S35 yodizr g gltamaiy oo (WR-) Lty ¢ Slgd) pm g Al ool S e 5 el e 155 (W
MYV oo (W) 1P lihis ol (255 b 5y3e) Jos b ay ko
bbbl (ol (o M ddbaio o codles o Las plbi i) (oS fbow 5 cSls (VYAY) Lplo gaal; (\Y
o iz gbolio (6,1l (awyp (MYAQ) L ugw ( Sy e g dgmas duw «(Sygke Sl ¢ co3e tnows wdlj uj (VY
FVAYEN (A) 1Y cCans oo (459J0iST g pale dolidad |l dnwgs 3,50, b oliile S
YEXXYD (V) 1 oo irlo] dloeo . ) 105 (6 50y VS dillaie
2 ST o8 oM olas ksl o (W) desl iS5 pedae sdon] {awgo (639 5leS oo ¢ Slosls (10
DoYY (YF) VoMol - ]y Slillas (558 sladinn (655 S
W o s w[o[‘(bw Old e (eless! el whad jlisle sl S ony oo (VFe ) .o)\ﬂ ¢ soulae (v
HYY-OFY (V)
A olbad jdle goymly b5l (AYFAY) oyl ¢ e 4] OleMe g s ooy liwl Ylogsd ¢ dlrne ¢ 003 (\V
4 ilpedlado - (6550 S5 s ped 3l ) Gt d 598 e (ITR0) L aiie (i (e eabo il (VA
NEV-YEV () Ve ilas ivlol 5 (g i pdoliy (558 podin = (glaSis (sladlaia (olonlisLus



\i'\)ﬁb“"gﬁ)w‘\O B)?"‘d){'“dﬁ)“")"s&tiﬁ‘)” dlhun.bsfdnw h

ladlate 5 g0 Ui Hldlo b e Sladlae adllas 15 (Ve e ) . oo oylmd g il yg0 ooy €5 codljSho (¥
XYooV (W) ) LAAU) Jlo! il 5 (olone AYRANYAL Sloj 05l p> ol 5

SRS il (ldb drugi Ng) )3 (Gamar 5 (2ldd p ) Sl b (VF+ ) ol s 5bb g 1paj tass (V)
M0V (V) I e o irlo] aleo AYAD = VYYD 0,93 Lo 1y

References

1) Acheampong, R. A. (2020). Spatial structure, intra-urban commuting patterns and travel
mode choice: Analyses of relationships in the Kumasi Metropolis, Ghana. Cities, 96,
102432.

2) Aerni, P. (2016). Coping with migration-induced urban growth: Addressing the blind spot
of UN habitat. Sustainability, 8(8), 800.

3) Arvin, M., Poor Ahmad, A. (2021). Theoretical Explanation of Polycentric Compact City
Structure to Create a Sustainable Urban form. Geography and Territorial Spatial
Arrangement, 11(41), 253-286. [In Persian].

4) Asongu, S. A., Agboola, M. O., Alola, A. A., & Bekun, F. V. (2020). The criticality of
growth, urbanization, electricity and fossil fuel consumption to environment sustainability
in Africa. Science of the Total Environment, 712, 136376.

5) Azimi, A. (2021). An Analysis of the Interactions of the Spatial Structures of Social Harms
in Tehran. Town and Country Planning, 13(2), 523-543. [In Persian].

6) Dadashpoor, H., & Miri Lavasani, A. (2015). Analysis of Spatial Patterns of Sprawl in
Tehran Metropolitan Region. Spatial Planning, 5(1), 123-146. [In Persian].

7) Dadashpoor, H., & Zahedpour, S. (2019). Examining the Spatial Pattern of Industrial
Activities in Tehran Metropolitan Region. Journal of Geography and Regional
Development, 16(2), 179-212. [In Persian].

8) Dadashpoor, H., Shojaee, D. (2022). Spatial Inequality and the Center-Periphery
Relationship in Iran: The Provision of a Theoretical Model Using Lynham Theorizing
Method. Town and Country Planning, 14(1), 25-59. [In Persian].

9) Dadashpoor, H., Tadayon, S. (2015). Identification of the homogeneous flow Zones based
on Spatial Motilities and Trip Patterns in Tehran Metropolitan region. Motaleate Shahri,
4(14), 61-76. [In Persian].

10) Dadashpour, H., Valashi, M. (2017). Analysis of Spatial Structure of Population in the
Central City-Region of Mazandaran in 1986-2011. Geographical Urban Planning
Research (GUPR) 5(2), 199-222. [In Persian].

11) De Goei, B., Burger, M. J., Van Oort, F. G., & Kitson, M. (2010). Functional polycentrism
and urban network development in the Greater South East, United Kingdom: Evidence
from commuting patterns, 1981-2001. Regional Studies, 44(9), 1149-1170.

12) Derudder, B., Liu, X., Wang, M., Zhang, W., Wu, K., & Caset, F. (2021). Measuring
polycentric urban development: The importance of accurately determining the
‘balance’between ‘centers’. Cities, 111, 103009.

13) Garcia-Lopez, M. A. (2012). Urban spatial structure, suburbanization and transportation in
Barcelona. Journal of Urban Economics, 72(2-3), 176-190.

14) Ghadami, Mu; Divasalar, A; Ranjir, z; Gholamian Agha Mahalli, T (2013) Strategic
evaluation of the spatial structure of the city in the framework of sustainability (Sari case
study). Journal of Economics and Urban Management, 3, 16-1. [In Persian].

15) Goletz, M., Feige, I., & Heinrichs, D. (2016). What drives mobility trends: results from
case studies in Paris, Santiago de Chile, Singapore and Vienna. Transportation Research
Procedia, 13, 49-60.

16) Hosseini S S, Rafieian M, Meshkini A, Alavi S A. (2021). Theoretical explanation of
emergent urban spaces and its spatial representation in Tehran city. MJSP, 25 (1), 45-67.
[In Persian].

17) Hosseini, A., & Pourahmad, A. (2019). Polycentric urban development based on spatial



b} e Uad LB L 45 (£08 cdud (55 SIS Wil yd o [ o] Kok g (55 bexo

changes of employment and activities in Tehran. Geographical Urban Planning Research
(GUPR), 7(4), 677-699. [In Persian].

18) Hosseini, A., Pourahmad, A., & Ziari, K. (2019). Analysis of urban spatial structure based
on the spatial distribution of population in Tehran, A polycentric city morphological
approach. Geographical Planning of Space, 8(30), 19-38. [In Persian].

19)Hu, L., Yang, J., Yang, T., Tu, Y., & Zhu, J. (2020). Urban spatial structure and travel in
China. Journal of Planning Literature, 35(1), 6-24.

20) Iran Statistics Center. (2016). detailed results of census, general population and housing
census of Kermanshah province. Kermanshah city. [In Persian].

21) Krehl, A. (2015). Urban spatial structure: An interaction between employment and built-up
volumes. Regional Studies, Regional Science, 2(1), 290-308.

22) Kumar, S., Ghosh, S., & Singh, S. (2022). Polycentric urban growth and identification of
urban hot spots in Faridabad, the million-plus metropolitan city of Haryana, India: a zonal
assessment using spatial metrics and GIS. Environment, Development and Sustainability,
24(6), 8246-8286.

23) Li, Y., & Phelps, N. A. (2017). Knowledge polycentricity and the evolving Yangtze River
Delta megalopolis. Regional Studies, 51(7), 1035-1047.

24) Lotfi, S, Shahabi Shamiri M. (2016). The change of urbanization patterns from mono-
centric- hierarchical structure towards regional polycentric-network. MJSP, 20 (3), 241-
267. [In Persian].

25) Malekzadeh, N., Dadashpoor, H., & Rafieian, M. (2021). A meta-study of research related
to urban and regional spatial structures in Iran; from 2001 to 2019. Journal of Iranian
Architecture & Urbanism (JIAU), 12(1), 37-57. [In Persian].

26) Muiiiz, I., & Garcia-Lopez, M. A. (2019). Urban form and spatial structure as determinants
of the ecological footprint of commuting. Transportation Research Part D: Transport and
Environment, 67, 334-350.

27) Neal, Z. P. (2011). From central places to network bases: A transition in the US urban
hierarchy, 1900-2000. City & Community, 10(1), 49-75.

28) Nemati, Z., Dadashpoor, H. (2021). Analysis of Spatial Form and Demographic Changes of
Shiraz Metropolitan Area During the Period 1996-2016. Town and Country Planning,
13(1), 57-81. [In Persian].

29)Porio, E. (2014). Sustainable development goals and quality of life targets: Insights from
metro manila. Current Sociology, 63(2), pp 244-260.

30) Razaghi, Habibolah; Ziari, Karamatolah and Saidi Rizvani, Navid (2010). The multi-core
and multi-center model of the city and metropolis, from theory to practice (the case of
Karaj city). geographical research, 26 (13), 73-100. [In Persian].

31) Sadati, A., Dadashpoor, H. (2021). The Description and Explanation of the Logistics
Spatial Structure Changes and the Factors Effective on Them in Tehran Metropolitan
Region. Town and Country Planning, 13(2), 335-363. [In Persian].

32) Soleimani, Mohammad; Kamanroudi, Musa; Ahmadi, Mazhar and Zanganeh, Ahmad.
(2020). The analysis of the spatial structure of Qom metropolis with emphasis on the
formation of sub cores. Iranian Islamic city studies, 9 (36), pp. 5-22. [In Persian].

33) Wang, M. (2021). Polycentric urban development and urban amenities: Evidence from
Chinese cities. Environment and Planning B: Urban Analytics and City Science, 48(3),
400-416.

34) Xu, R., Yue, W., Wei, F., Yang, G., He, T., & Pan, K. (2022). Density pattern of functional
facilities and its responses to urban development, especially in polycentric cities.
Sustainable Cities and Society, 76, 103526.

35) Yang, Z., Chen, Y., Zheng, Z., & Wu, Z. (2022). Identifying China’s polycentric cities and
evaluating the urban centre development level using Luojia-1A night-time light
data. Annals of GIS, 28(2), 185-195.

36) Zahidpour, Saber (2015). Recognizing and analyzing the establishment pattern of the space



VEY Gl F Bl Vo 593 5t (S0 pelipt 9 (510 (5la gy dolibuad W

system and activity in the metropolitan area of Tehran. master's thesis on urban and
regional planning, Tarbiat Modares University, Tehran. [In Persian].
37)Zhang, L., Zhang, L., & Liu, X. (2022). Evaluation of Urban Spatial Growth Performance
from the Perspective of a Polycentric City: A Case Study of Hangzhou. Land, 11(8), 1173.
38)Zinatizadeh, S., Azmi, A., Monavari, S., Sobhanardakani, S. (2020). Assessment of urban
areas sustainability, Case study: Kermanshah, Iran. Journal of Environmental Science and
Technology, 22(8), 261-279. [In Persian].



