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The experience of urban development has shown that the central part of cities
gradually lose their power in some dimensions, especially in the housing of the
affluent classes and the provision of new and advanced services. As a result,
cities naturally turn to new areas to organize population, activities, and services,
and create new urban areas in the form of a multicore structure. The present study
is applied-non-experimental in terms of purpose and in the framework of
analytical-case model. GMM model, spatial statistics, Peterhall method and user
mixing index were used to analyze the data. According to the results, regions 1,
3 and 4 had the highest level of activity and function. Assessing the structure of
the city shows the existence of a strong nucleus in region 1 and weaker sub-
nuclei in the regions, but the main function in the city of Kermanshah has a
single-core pattern. According to the results of the null hypothesis of Moran test
(0.003) in the eight areas of Kermanshah metropolis, the three factors of distance,
degree of concentration and access factor are confirmed at a high level of
significance. The spatial autocorrelation coefficient is significant at a high level
and confirms the existence of spatial dependence in the components of the
disruption of the residential core growth model and its significant relationship
with other urban uses. This means that the shock on one nucleus has spread to
other nuclei. The results show that the growth of residential nuclei in one area
has been affected by the shock as a function of distance and the amount of access
to each nucleus in other areas of the city. Among the existing variables, the
degree of concentration or dispersion of the population (117.03) and the
percentage of distribution of residential uses (0.7402) as the most important
factors and the variable of distance (-0.687) as a control variable, had a negative
effect on the growth and distribution of commercial core. This means that
commercial applications with a greater distance from each other have had lower
growth.
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Extended Abstract

Introduction

Polycentric city is a descriptive concept that over time has become a normative, positive theory and an
analytical framework. Multi-core development has different meanings depending on the scale of the
space we report on, and different meanings for policymakers. Multicellular development an important
concept in spatial planning involves linking a number of locations in such a way that they form a
network in which they work together to develop and support their businesses, services and facilities. It
is defined in an urban realm and is accepted as a spatial reciprocal form of being mono-nuclear.

Methodology

The purpose of this study is spatial analysis of effective factors in the formation of new nuclei in
Kermanshah metropolis. In terms of purpose, research is an applied type that has been done in a
descriptive-analytical method and based on documentary library studies and field studies. Due to the
nature of the data and the impossibility of controlling the behavior of the effective variables in the
problem, this research has been non-experimental and has been conducted within the framework of a
case-study model. The study period was the summer of 1400 and the study sample was a statistical
block and all urban land use of Kermanshah metropolis and obtaining the main data, mainly using the
data of the Statistics Center of Iran, the above documents include a comprehensive and detailed plan.

Results and discussion

According to the results, spatial autocorrelation coefficient is significant at a high level, which confirms
the existence of spatial dependence in the components of the disruption of the residential core growth
model and its significant relationship with other urban uses. This means that the shock on one nucleus
has spread to other nuclei. In other words, the spatial autocorrelation coefficient shows how much the
growth of a residential core in one area has been affected by the shock effect as a function of distance
and the amount of access to each core in other areas of the city. Among the existing variables, the degree
of population concentration or dispersion and the percentage of distribution of residential uses are
known as the most important factors affecting the growth of new nuclei. The distance variable as a
control variable has a negative effect on the growth and distribution of the commercial core and is
significant at a high level; This means that commercial applications with a greater distance from each
other have had lower growth. In the spatial analysis of administrative and educational services, the
concentration of the mentioned units in the central core of Kermanshah is significant. These two
activities, as important and comprehensive urban services, play a key role in attracting daily travel and
meeting the needs of citizens. Statistical data and related maps show that the central core of Kermanshah
metropolis in providing educational and administrative services still dominates other areas and new
centers with this degree of concentration have not yet been formed in Kermanshah metropolis. The most
important and significant industrial elements in Kermanshah metropolis are oil and petrochemical
industries, iron and construction materials.

Conclusion

The basis for the evolution and evolution of the spatial structure of Kermanshah is coherence, livability
and efficiency, the cohesive structure of which requires network and multicenter ossification due to the
increase in population of this metropolis during the last decade. The pattern of development of
residential activity is different from other activities, and that is the formation of several nuclei other
than zone 1 as the physical nucleus; In other words, other residential nuclei have been formed as
competitors in regions 6, 5, 4 and 2, which can play an effective role in the formation of multi-core
Kermanshah. Another activity is related to industrial activity, this activity is more concentrated in the
southern and southwestern areas of Kermanshah and is very different from other activities; As most
activities tend to be centered, this activity tends to the periphery and also proves its distribution pattern.
Another activity is related to the distribution pattern of tourism and recreation centers, this activity is
more inclined to the east and the commercial center of the city, and its most important core is located
inareas 1, 3 and 4.
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° General Nesting Spatial Model
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Spatial Autocorrelation Report High-Low Clustering Report

Moran's Index: 0.031042

significance Level Observed General G: 0.000036

significance Leval CrHitical Value

z-soore: 11134574 IR [p-wakee) (rmenra) z-score: -2. 163751 (p-wabue]) (ewenra)
p-walue: 0.000000 P prvalue: 0030454 [l
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-— 2.58 -_— 2.58

Dispersed

Lo Clusters

High-Clesters

Given the z-soore of 13,1345740121, there iz 2 less than 1% likebhood that this dustsred

Given the z-score of -2.16375052708, there is 2 less than 5% likelihood that this low-dustered
pattern could be the result of random chance.

pattarn could be the result of random chance,

Global Moran's I Summary

Moran's Index:
Expected Indesx:

0.031042
-0.000122

General G Summary
Observed General G: | 0.000035
Expected General G: 0.000077
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z-score: | 13,134574 z-score: -2.163751
p-value: 0.000000 p-value:  0.030484

(Authors, 2022) _  JSgSume b 2Uid 23397 (oSN -V S5

Js Y8 st
Sk

il 542G
igae 31,5

B osSe 50 o8l 3550

ge 51,5 Q351 i g

o5 Gl

&59 Uil a9 (( By, did) (535 50 4l (U Jlof (sl g, (Sluo 37 (6 e 2305 (S (598 (5l (oM 2395 oI —F JSS
(Authors, 2022) _ (g, wee = S Jlowd)



SRS N> sladiad (5SS g fge Jelge olad Julod 1], K6 g (5 ldee WA

Ay o i (ST caa g i bld 1) (o0 Slae sladinn STy oS a8 dad o ol Hlae Bl ay (laeS)
Sy 3 ileto it g ol agir = Jlod gz Mol ol g 33)b )18 (65550 S 50 535 sete Sygeo a5 slaclld
&b eJls )f)o..» Ol}ﬁp Lol fodg Lg)bl els d}ijl Sypo & 30 &b sels gy Lgi” JEIW JL»Z: Cowws &y
@ o ladls .l G g Oye oo 4 )] Cae g Cul 00utS Sjgo 4 xio sladiun (oS .l 039 yiin LS
A diaio o 5o ,85 clacdls il @ deg b el 0y Jlad g Jled Cuomw 4 bl Sl g diun gouiSTy laculld plo cous
oy 4 oo 55 ] g 3 Cand 5 o b e S e oS0 JS 5 o o350 JIS 15 g e (55 0S5 50
Sl lon (5S35 5Sle 9ol 3l idgy (sl ©yg0 d odls Sl 4y drg b sBlie (2 - ()5 5 o9 - Jled
MolS” (5631 Sl +) jlade 5 295 oo drwloro +Y b=V ydldo oy u?‘)] ol o odlawl (63 Slas gladiwa slad oS L))
il gVl Hlake o s cpl s yp g Casl 0aiSTyy 5 AR, (oS Sl —) e 5 (Bolad oS S0l jho Hlade (gladgs
a2 o Hlis (ANN) Juo 5l Jeols oo ol i (ST Sols sl awsly 5wl jlade 4> o 5 (gladed (6o by il
Jade b (gl aded (sl oy iy At (gladgd g 4 olisle S pid Bblie (0 (00, Sles sladiin olad (iiSly (oo &S

Cusl (sl Sacllad @ bgiye VY o b slados ol cpyias 5 )b 9 )b slocld 4 bgyjo +/7A

6255t sladind 83355 (61 (o y90 (SBSUS (903 b —F Jguo

59 ol & yhlixe paw NNRatio  ,asls Z 6,05 &S ble
slasgs e % —AY ) RPN 3
slasgs e - ¥A —5Y AY & Al

Byt e - F5 -£5.3 b9l Y
Kldgs e OV _¥AQY e p
ol e - OY \\Ars Sy o
slasgs e - ¥A FANF e 5
Sl e BRai TV, ©bs v
slasgs e . VF A3,07 T O A

Glasgs s e - ¥0 TYAY 6,5les (sladiun ggome b S

(Authors, 2022)

Dy o b 33yl sl g B oLiila)S b (535 pn 4 3 ykn (slntaly 35 a3 gl s et plsd b 5
ais o gylol glaodly WS o (g3l ol L2890 il el g Aligy sy i 50D ST 5 phe Sloss
el 4855 S5 oliile)S” o (M w53 jgin ¢S ye3 5l a2 ps cul b oo

(Authors, 2022) - 535 o & yle ¢ 2L Jlof (g gy (Sl 2 0515 (SWodiansd 5 (w52 3190 G (528 (22 1355 (551D S



W (VP sl OF o)led) (6 phed (S5 )00l 0 9 B9

5 e Mot Sladis (5 5T 5D g1 i g0 Jolaf piliad o

oy 505 50T

w3907 05 s 95 |

ot 395 pdlin
ol alad
Slo,gliis i,y

i 3 L o T o Lo 10 el 3 Mk g8 5B 5130 S S 33 1, Lo il i (SES0) (e 3 505 T it
&.j.,ﬂﬂn‘.‘-ﬂlﬂligﬁﬂ)f’f'i\&'hah-}-u-\q.ﬁ);‘,o,e’-l-‘ih;,.‘-weh-ﬁhliiugb‘s,')lﬂ'ﬂii
iglo 39 g A 98 Ghlio L odgamo ¥ g ) i1 Ghlio 43 S 5 Slacuilad j1 1500 oF1 50 Al g8 ¢ ygd o3 g oot U ]

(Authors, 2022)_ g3y (segdo Jw —F JSwd

aloiudey 41,1 g (6 o5 4t

o)l wl S 4 g o 1> i (28 e 5 0d Slol dtun (sl o Wlgie & ety aiere | S
ooboly sl g € pde = ()b K Slesd | )b K Slad = SeSe Kg)ls oSS slas )8 Jols S
o & Dpgl o0 wald jad )3 1y (£lokis 5 S e el (el gy0l8 dacllad g Slass S 810 ) Jolkio (oS 5 5290 Slallas
o Cunl € SgSumn )57 adgl slags )8 5l jolate 303 3529 Cglis cdigd oS 5 Canl )15 oS gl g adgl s ) (S
L ygiry dojlio julas 43936 (lag )8 il 5 Pl sl 48 3yl 00 o2 3,5 (hs2 g iz g Jlb 4l G 315 (o0 018
5 <8l & a3 oo g9y il slaplej 1> s S ol o ol slacld 5 (hsx 5 i Db e elide SasS Sless 13
colid sy )3 1) b Sl oo (lalises) (S 5 Slos )8 oy cnlpls 2yglo0 392 41 68 sLib 3 1y (g0 g )2 slazs
VoVY) ol g 5 {¥2Y+) ohlSan g 13990 linios 105 (yad gy (ol @l S oS Loy o 3 b (253 31,0
ool (sloclled ol ddome mblejl 5 Aol 5 €y odgioe Lial3al b bls)l > (Ve +) hiSan g odljcSle 5 (VF++) Lasla
drg 9 S e (slog s 390 53 (Si e (el Allie (pl e oo L5 Sgliste (LS (sla plie 3 Lol (lojen |y 55 505 syl
b JolS5 o (gl 45 sllio 5 o815 Mo 15T 51 48 GMM g, 51 L (gl (sl o jubiDS 5 8 (glaJlus 5o (lusd
S5 e Jho Syme (slag s Glon Soin 4 ASlS psleoes wld 0,8 o0 054 1S o o a6 e ] > S MMA
S ) 6550 ST g (olad s S5 gt MMA (ogee Ji5 5 Joo oS =ttt )18 )3 (g3balBl €l g (o yiwd - (555 10
63ySdas = oliad dnugs yumo 0dinl33 (655 p0 din (o S a5 a3 o L LSl bawgi Lad | SgiS edlitul 457 Jls 3 camd e
b 025l dngi o Sl )3 (53l oM G 4y ol 2l b Jlindl 0 g (b (658 Camez 30 )13 L 1) MMA o]
390 ) Eu g S 9 IS (wlidbyy Eoue 3 Sl Gilgl Coje Cli> )3 B30 58 Eon 3)90 ) &S e slag
9 2bad Jlod 295 00 (65 ot WS e b ) (ST 2lis 9 (255508 5508 lojen sk 4 &S (pjSule (aldd dsug
sl 0aly L5 1) ¥ g 7o) sblie aaw )5 s (23 S50 392y olitile)S WS a3 bilisee (slas )5 o515 oni
P Sy slbedlad K (Se dis 93 (g 00d8 g Su )l diud j 0gMe sl sdalie b B ojless S5 )0 &S eSlan
ReD (S35 o s Cod &g 28 NS (558 3STp0 )3 00l )] Wloss g5 il 5> 3529 A 5 0 (sbolio (4 0390500 ¥ 9 ) (¥ 3bLis
Ao dbml (g yiws | gdaw cpl ) (9 03059y SIS (B @ Sl g M Al ulide )

Ho @ 3o 5 03 el launSpld 5 (LIS A5y 4 od (os g () LA 4 WP 4 5y Caner (nl S 5 1 Cumex
Cabgo epped ol > Gl (S (e placl Gide (05 (S g (oot Koz (o )3 pogad s (g 2lee 2ale 503 iz
098 (Syes adely (s p0d g (S9Sume sajlugidle sy b landls lagye; Iy wlosd 5ymuS ped (oldlxe
08 g uwolow (pl b by o> pd 0 cdl Luod il (29 L eS¢ (oolasBl - clois] ol yus



SR e Sodild (S JSS g Sge Jalge (2La Jlod 1o e g (6 5bdese WY

ey anb o1y b ol oS oliile S jauisMS  imiodess il 4 d> gl sl 0dd o loluol g 4ol o bS5 Mby Coge
(ol MBI 1 o 0329 4 e ol Y925 I )l > (o 9 3,05 Cumnl jod cnl S3 ) S)° o I il il ke
.)Iyo 9 u,lb] ‘L5°‘”*’9)‘“’ 9 s C)Lu.o DLwJLo)f ).WM{ )2 09390 (Sxiue ).«oL& uJ)JL)a>L:) 9 P PR o 0y (Jxuo dl.tb.))f)lg
)15 4 (535 o s )3 laclled ol 351 3505 5l (LS (651 5 ()8 slacglld lad (uSTy LS (yiores ] Slaisl
gy Sless 55503 g 05155 090 gikae (5,0 gy Aler Sy lgis 4 Wl e 55 A 5 0 Gblie ) (25 sl atun @ )S]
B 5o,b d SUsS Lol 5 5 655y Ui 5 ey sloculled plo o ailigyls dnolileys da s log Jolis Sloy
olpll g ol odalie B zilige Slopd sladsly o515 ¥ dilais 9 ) adlaio Al b jaud Bblio plo ;3 &S din e ol 4y
olile S M _lsh il Cal asiiio a58] sl 35 jato (63550 iy 4 Liloyd — miligy Sloss &S S g e
Jos lr sl al Jyol ()b 5l sl b slalad 5 <8 > s 5 by jS1he cadlad g CogSn (slaojon wile e Lol ol
S (sl & o] pomaie (63l 5y (2 4 Canl (1) g gy G plomal oliilo S od lad il JolSS
03 b lalis iS55 33 1 5] 403 Sy o eV () e I 4 425 (535 0 5
3 cudy olgis 4,500 SeSume (sladiun ( Jyle 4wl a8 din lgie 4 ) dilaie g 4 dtd > (605 S ol g 5y
a4 by ,Sod el 0l 4l (o550 LB (glatuniin olile)S (6,5 IS 55 Wlgi oo &S Cusl 4,5 IS Y 5 ¥ S bl
500 el b (gobj cglas 5 sl oliilo S il (08 g 5 s sladlny & S peie e Culled pl ] ixis cullad
550 edled A8 o 0l 55 o] STy o3 5 51 ygelpm 40 il cdled pl )l 150 0 ]S cdlad 38148 g ek 4 )
O Pme 9 91 b ()b S0 9 3pd 4 hileS ydin (b dtds cpl (20,8 5 (6K00)5 sladitun @98 59Nl 4 by
() 23,5 oo dlagiin 2 3,lg0 olisle S pauisMS (63,5, S0 dnwg (go3] oyl S g 2yl JLEF ¥ ) ble jd )] dtwn
w2 b b ol 5 (Sl atus bis by oo g Jlod gblie 3 (23 cladiun Cyjpme b (635 otz (5] drwgi g o5
bad o sSulonl el M 6 lgis 4 ol 4 2o Cumer (Rl 5 (f - (Bpd S 0 b (Soid ShyieS ) 4
o x5 IS5 5 b 550 LBl s 3,505 5 585 425 il o et 5o i b (535 0002 (5550 oLl 0
P SIS J ) shdiun ool g dnwgi (V25 518 (SR8 Capde 9 G3aed dmwg Slag)b Cuglgl 3 Wb B (258
ol > bl (Slas )5 5 (Gped Closd Sl )l dnwgs g dbml bld a4 (b sloatun cpl Cusli 9 ¥ 9 T ) Gblie pdaws
bl aSul 4 da i b olid Cumon (gl (g piod gobaw il 8l g o (63LaiBl 3 50 4y danl o oo a2 il Sloj 0,5 ) clie
33 Bl G154l (S5 & 425l (b e s Bolio () 3 (clod o3l 5 (TND) it &oxs s
ERCI S EVEIST R R SO 51 e v St S5 LS STSV I | pCOW VIR i PRES S PR 991 I3 SV S SR SV S SV Py
A 2gud o dlpgndiy canwl YL 3blie plus Connd a3 Y anyd (g0 slacalled el 8005 4l 4 angi b ol (SN Cugl g

Al JE 5 ¥ blie )3 oy elb din plo 4y ) 5 ixio slacallad wibo 35 50 oyl clailaze )b (clacs )8

1S Olba o

A oS5 339031 saled Lawgs ailalST el ol (slap,d sl adlas 55 1 gt VAT Jaol 51 6 sm
A5 el Alie ka5 bawgi pols adllas slaanje : Jlo ol

sl 0391 gilio 2yl 65y 186 pols dlie S uns Hle) b 28l o ,le

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. Anabestani, A., Jafari, F. (2021). Analysis of Key Proponents Affecting Land Use Change of Pri-
urban Settlements in Mashhad metropolitan with approach future study, jupm, 11(43), 17-34. [In
Persian].



AY (VP sl OF o)led) (6 i (854 )40l s 9 AR

3. Abdollahi torkamani, Z., yazdani, M., Ghanbari, A. (2019). Analyzing the spatial structure of the
city with an emphasis on spatial connectivity and connectivity Metropolis of Tabriz, jupm, 10(37),
25-40. [In Persian].

4. Aghdaie, M. H., Zolfani, S. H., & Zavadskas, E. K. (2013). Decision Making in Machine Tool
Selection: An Integrated Approach with SWARA and COPRAS-G Methods. Sprendimo Priémimas
Pasirenkant Mechanines Stakles: Jungtinis SWARA Ir COPRAS-G Metodas, jupm, 24(1), 5-17. [In
Persian].

5. Burgalassi, David, and Luzzati Tommaso (2015): Urban spatial structure and environmental
emissions: A survey of the literature and some empirical evidence for Italian NUTS 3 regions. Cities,
49 134-48.

6. Bertaud, A. (2003). Tehran spatial structure: Constraints and opportunities for future development.
Ministry of Housing and Urban Development, Tehran.

7. Burger, M., and Meijers, E. (2012). Form follows function? Linking morphological and functional
polycentricity. Urban Studies, 49(5): 1127-1149.

8. Burger, M.J., De Goei, B., van der Laan, L., and Huisman, F.J.M. (2011). Heterogeneous
development of metropolitan spatial structure: evidence from commuting patterns in English and
Welsh city-regions, 1981-2001. Cities, 28(2): 160-170.

9. Castells, M. (2011). The rise of the network society: The information age: Economy, society, and
culture (Vol. 1). John Wiley & Sons.

10.Coppola, P., Papa, E., Angelo, G., & Carpenters, G. (2014). Urban form and sustainability: the case
study of Rome. Procedia-Social and Behavioral Sciences, 160, 557-566.

11.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.

12.Dadashpoor, H., & Yousefi, Z. (2018). Centralization or decentralization? A review on the effects
of information and communication technology on urban spatial structure. Cities, 78, 194-205. [In
Persian].

13.Davoudi, S. (2003). European briefing polycentricity in European spatial planning from an analytical
tool to a normative agenda. European Planning Studies, 11(8): 979-999.

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), Quarterly Journal
of Economics and Urban Management, No. 3, pp. 16-1. [In Persian].

15.Giuliano, G., Redfearn, C., Agarwal, A., Li, C.and Zhuang, D. (2007). Employment concentrations
in Los Angeles, 1980-2000. Environment and Planning A, 39(12): 2935-2957.

16.Griffith, D.A., and Wong, D.W. (2007). Modeling population density across major US cities: a
polycentric spatial regression approach. Journal of Geographical Systems, 9(1): 53-75.

17.He, X., Cao, Y., & Zhou, C. (2021). Evaluation of Polycentric Spatial Structure in the Urban
Agglomeration of the Pearl River Delta (PRD) Based on Multi-Source Big Data Fusion. Remote
Sensing, 13(18), 3639.

18.Hashemi B. (2021). Analysis of the role of different functional nuclei on the spatial structure of
Karaj metropolis. GeoRes; 36 (4) :1000-0.

19.Hall, P.G., and Pain, K. (Eds.). (2006). The Polycentric Metropolis: Learning from Mega-City
Regions in Europe. Routledge.

20.Jansson, M., Fors, H., Sundevall, E. P., Bengtsson, A., Lerstrup, I., Hurley, P., ... & Randrup, T. B.
(2020). User-oriented urban open space governance and management. In Urban Open Space
Governance and Management (pp. 68-92). Routledge.

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

22.Leslie, T.F., and HUallachéin, B.O. (2006). Polycentric phoenix. Economic Geography, 82(2): 167-
192.

23.Liu, L., Chen, H., & Liu, T. (2020). Study on urban spatial function mixture and individual activity
space from the perspectives of resident activity. IEEE Access, 8, 184137-184150.

24.Liu, K., Murayama, Y., & Ichinose, T. (2020). Using A New Approach for Revealing the
Spatiotemporal Patterns of Functional Urban Polycentricity: A Case Study in the Tokyo
Metropolitan Area. Sustainable Cities and Society, 102176.



SR e g (5SS ge Jalse (ldd il 10 e 9 (5 )lene WY

25.Liu, K., Murayama, Y., & Ichinose, T. (2021). Exploring the relationship between functional urban
polycentricity and the regional characteristics of human mobility: A multi-view analysis in the
Tokyo metropolitan area. Cities, 111, 103109.

26.Li, Y. (2020). Towards concentration and decentralization: The evolution of urban spatial structure
of Chinese cities, 2001-2016. Computers, Environment and Urban Systems, 80, 101425.

27.Lotfi, S; Divasalar, A; Sarfi, A (2013) A Study of the Spatial Pattern of the City and the Efficiency
of Urban Access (Case Study of Damghan), First Year, Second Issue, pp. 101-77. [In Persian].

28.Manoochehri miyandoab, D., anvari, A., ahar, H. (2019). Analysis of Functional Core role in
Creating Imbalance Spatial Structure (Case study: The Metropolis of Tehran). Geography and
Territorial Spatial Arrangement, 9(33), 23-40.

29.Manole, S. D., Tache, A., & Popescu, O. (2018). Evaluating the Romanian polycentricism using the
Functional Urban Areas determined on the basis of statistical indicators. Romanian Statistical
Review Supplement, 66(2), 159-177.

30.Manouchehri Miandoab, A; Anwari, A; Ahar, H (1398) Analysis of the role of functional cores in
creating imbalance of spatial structure (Case study: Tehran metropolis), Quarterly Journal of
Geography and Urban-Regional Planning, Ninth Year, No. 33, pp. 40-23. [In Persian].

31.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].

32.Meijers, E. J., & Burger, M. J. (2010). Spatial structure and productivity in US metropolitan areas.
Environment and planning A, 42(6), 1383-1402.

33.Muifiiz, 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.

34.Rodrigue, J. P., & CoMtoiS, C. SlaCk b., 2013. The geography of transport systems. London:
Routledge.

35.Statistics Center of Iran (2016). General Population and Housing Census, Detailed Results of Urban
Areas, Kermanshah City.

36.Sasaki, K. (1990). The establishment of a subcenter and urban spatial structure. Environment and
Planning A, 22(3): 369-383.

37.Sat, A. N. (2018). Monocentric or polycentric? Defining morphological structure of Nuts-2 regions
of Turkey from 2000 to 2016. Geographical Pannonia, 22(1), 1-13.

38.Yang, J., French, S., Holt, J., and Zhang, X. (2012). Measuring the Structure of US Metropolitan
Areas, 1970-2000: Spatial Statistical Metrics and an Application to commuting Behavior. Journal
of the American Planning Association, 78(2): 197-209.

39.Yue, W. Liu, Y. & Fan, P. (2010). Polycentric urban development: the case of Hangzhou.
Environment and Planning A, 42(3), 563-577.

40.Vega, S. H., & Elhorst, J. P. (2013, August). On spatial econometric models, spillover effects, and
W. In 53rd ERSA Congress, Palermo, Italy.



