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Accepted: 2025/02/23  The examination of the official metropolitan regions of Iran elucidates their
pivotal function in the configuration of the spatial frameworks of provinces. These
regions serve as economic and social nuclei, shaping the allocation of resources
and fostering development. Comprehending this function is instrumental in
developmental strategizing and mitigating regional disparities. This research
investigates the influence of metropolitan regions on the spatial configurations of
provinces through the analysis of demographic concentration, regional activities,
and urban hierarchies. Quantitative techniques, including the Ttest, Kmeans
clustering, and Moran's | index, are utilized in this scholarly inquiry. The results
suggest that the eight provinces possessing established official metropolitan
centers exhibit a higher level of advancement compared to the 23 provinces that
do not have such centers. Furthermore, the adjacent provinces surrounding these
metropolitan regions also demonstrate a greater degree of development. The
outcomes derived from the Moran's | index illustrate a clustered spatial
arrangement, which is corroborated by the Inverse Distance Weighting (IDW)
map, thereby underscoring the concentration of development in the central plateau
of Iran. Nevertheless, the province of Khorasan Razavi deviates from this pattern
due to its geographical proximity to less developed regions. The application of
Kmeans clustering has identified Tehran, Isfahan, Fars, and Alborz as the most
developed provinces, while Qom and Sistan and Baluchestan are categorized
within the less developed cluster. These results underscore the critical importance
of metropolitan areas in facilitating the structural transformations occurring
within Iran's provinces.
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Extended Abstract

Introduction

he spatial configuration at the geographic-regional scale encompasses the dynamics of
population distribution, activities, and urban systems that are influenced by geographical,
economic, political, and cultural factors. Major urban centers function as pivotal
economic, cultural, and political hubs, propelling economic advancement and offering
vital transportation networks and infrastructure for the surrounding regions. Their
aggregation of resources profoundly affects regional policies and developmental
trajectories, engendering agglomerative economies that cultivate specialized regional
advantages. Urban centers produce five distinct forms of growth that catalyze
transformation within their respective regions: the expansion of urban markets, the
augmentation of employment opportunities, the migration of urban labor to rural locales,
the implementation of innovative technologies, and the enhancement of urban capital
markets. As a result, substantial urban areas play a critical role in shaping the
development processes of adjacent regions, thereby reproducing pre-existing spatial
structures, a phenomenon that is similarly observable in Iran, although with varying
degrees of intensity.

Research Method

This research uses a descriptive-analytical approach and secondary data to explore the
impact of metropolitan areas on the development of Iran's provinces. The study
population encompasses all provinces in the country, and statistical and spatial
techniques such as t-tests, K-means, Moran's | index, and IDW interpolation are
employed for data analysis. The combination of numerical statistical data and spatial
data, along with the investigation of the influence of geographical proximity on the
development levels of provinces, is regarded as an innovative aspect of analyzing
changes in the spatial structure in this research.

Result & Discussion

The current investigation contextualizes its findings within the paradigms of spatial
structure and regional development theories, elucidating both the congruences and
discrepancies between the empirical results and the pertinent theoretical frameworks.
Grounded in the central place theory, the aggregation of services and economic activities
within metropolitan regions constitutes a pivotal attribute. The results suggest that
provinces housing officially designated metropolitan centers, such as Tehran, Mashhad,
and Isfahan, possess pronounced advantages across various metrics, encompassing
transportation infrastructure, foreign investment solicitation, and industrial
advancement. Nevertheless, the decelerated population growth observed in these
metropolitan regions in recent years, in contrast to provinces devoid of such centers,
signifies a form of incongruity with the traditional expectations posited by this theoretical
construct. The center-periphery theory underscores the asymmetrical relationships that
exist between developed urban centers and their peripheral counterparts, with empirical
evidence robustly corroborating this theory, as peripheral provinces are characterized by
substandard infrastructural and economic conditions. Furthermore, the growth pole
theory posits those metropolitan areas function as the primary catalysts of economic
advancement, effectively disseminating their developmental impacts to the surrounding
peripheral regions. The network cities theory concentrates on the interrelations among
urban centers, and the evidence indicates that metropolitan areas constitute the nucleus
of Iran's economic networks; nevertheless, the inception of new centers within peripheral
regions has yet to be documented. Lastly, the new economic geography theory similarly
highlights the aggregation of economic activities in designated locales, and the findings
reveal that metropolitan areas operate as the principal hubs for industrial and research
endeavors. The theory of complexity underscores the significance of nonlinear dynamics
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and the effects of local and historical determinants, with the results indicating that these
intricacies reflect substantial transformations in the spatial configuration of the nation's
development, contingent upon initial geographical circumstances. The findings of this
investigation are juxtaposed with earlier research and illustrate the critical role of
metropolitan regions in influencing the spatial framework of development in Iran and its
repercussions on economic and social disparities. In particular, provinces that are
endowed with officially designated metropolitan centers have emerged as pivotal
developmental hubs due to the aggregation of economic and infrastructural endeavors,
whereas provinces devoid of such metropolitan centers are encountering stagnation
across various developmental metrics. The empirical findings indicate that officially
recognized metropolitan regions exert a positive and substantial influence on the
economic, social, and infrastructural advancement of adjacent provinces, thereby
establishing development clusters through their collaborations. Nevertheless, this
concentration of activities has engendered spatial disparities and has contributed to the
decline of provinces lacking metropolitan centers.

Conclusion

The findings derived from the mean difference analysis elucidate that provinces
possessing an officially designated metropolitan center exhibit markedly superior
performance in various economic, infrastructural, and social metrics in comparison to
their counterparts lacking such a center. Statistically significant disparities are discerned
in domains including industrial advancement, the attraction of foreign investments, the
quality of infrastructure, research and development metrics, as well as indicators
pertaining to smart city initiatives. These results substantiate the beneficial influence of
metropolitan regions on the economic and social advancement of adjacent provinces.
Furthermore, the outcomes of the Moran test indicate a heightened concentration of
economic activities within provinces that possess an officially designated metropolitan
center, thereby validating the emergence of developmental clusters in conjunction with
neighboring provinces. Consequently, the aggregation of economic activities within
metropolitan areas has precipitated spatial disparities, placing provinces devoid of an
official metropolitan center and those located at a considerable distance from these
regions at a disadvantage due to their remoteness from centers of development. In this
context, the analysis of interpolation maps depicting provincial development levels
reinforces the findings derived from the Moran test.
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Table 1. List of provinces with an official metropolitan center
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Table 2. Comparative Table of Major Development Indicators Among Provinces with Metropolitan Centers and
Provinces without Metropolitan Centers
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Figure 2. Graph of the spatial structure of provincial capital cities based on the analysis of the interprovincial
export network index
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Figure 3. Interpolation of the Development Level of the Composite Index of Provinces
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Figure 4. SpatialTemporal Test of the Composite Index of Development Level of Provinces (Moran's Index)
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Figure 5. Clusters of Development in Iran

Ol eay Slard gt 4 (3 g IS bt WVs 51 (S oS 5 S 0l bl e A8 S il o
sl g e Slajarli 5 b iy Obosan 5ob a4 atil sl o5 ol Ol cpl (glaakeie 5 ald Coany S g

s el ok el ebie 3 1,

Sy F

ede 5 Walal 5 Llods Jolows (sladlan anwry 5 olisb Jtle sloa i 5l kil L ble Jiass b
5 s Sl ol 3l 0 by s canlsl L3 L Blas esls 0L a e (slan i L el
St lpado 4l sl o am s 5 s G ady Olpe LY oled sl 3 moke
St sl e le s Olgiol 5 dete e Aole ol g 200 o das e 0L Rasy slaasl 53 by S
W Gl b sls 5 0 Cmis ar 5 5 an 5T 5 Bt (SSludind gn ) (S e s ol (85 Jor
o 51 Lo o Sl ol 0l skaliie 0N WU (a0l &) s Un g2 (ol 3 Copmarm eSS
ot 1o S e g S s Al el a2 0NST (pLad bl JalSS 5 00 5SS (IVAV) OS5 o 25
S Jue 45 Lsls 0Lz (Y1) OLKen 5 ' Kily pizmad sl pnad 5l 2a 55 claanl L aS WLles S
Lo glas Sl Jlo 53 Olzeas Lol ooyl Gl SIS Bk Gble Oladr o 53 Jlis S Al 2
O3l S o o B0 5)ls Slimean Jol= lashy 5o b gl 5o Comexr Al Olbl pde L adly pl o
el Cans s s olatil 5 ale s el sl okl 45 s e OLE s laanil ss ey b
A s S ek ol Sl e DL, (O0Fe0) OLSan 5 il alox 51 Jad e Slidss 0yl )3

1 Wang
2 Henderson

h‘“l;‘oy:;j léé"':gbr
\OA


https://hsmsp.modares.ac.ir/article-21-77937-fa.html

_ dw}k"'[w Qyﬁ”)-, uﬁ&”ﬂ‘ué“’y”

[ Downloaded from hsmsp.modares.ac.ir on 2025-03-18 ]

a5 3 Sl (Slags 1l 5 La g 0MS 53 e lad S a3 LS 5 S s 1wl delps (RIS (64
lassise Olpea b g20NS & das o 0L gy laasly D3 5 ) b )l 0l Slpen 51
o 3l a3 e Slidos S o Jime el Gblie 4 |y 355 an g S5 S o oo (s3laal Ak, Lol
LoaS wisls OLES 1) O el (slaibate anw i Ol 30N (6 nluculs, oo 56 (VFr o) 0L Kan 5 Lol
g 53 (5 RO bl e Candae (VoY) OG5 ' roman Sl en 5l fag5 slaasly
53 HalS las sla g a ki asls Cplie Olnl 53 L ga0NS B L &S LS Ayl | o (3Ll
3S1a sseb Lol cdas o LS5 1y Ol ol (oolal (slaais anen La g 0NS o5 das s 0L iasy slaasl
bl 4 (1Y48) (sl e 5 5 m alsls a5l o o ol .ol ol sdalive Jgal o blia 3 i
25 L ,gd0IS A8 LS s S e ladkie olde 5o olad ltle Jsd 3 lele op Jage Olisw |y
Sl 5 6 oSS ol bl Sote adaly (V2 Y0) OLIKen 57 ) fiomas sl gonen (3Ll slaasl
Sl ki sl Jlsan ol s 5o bl o el S0 Loas Wl olis |y o S 51
o el Lol glacdad Ol geas s g 5008 oS das o Ol Jia s a5 ST S Wi (solad]
0> elie Sl G e e 5 (S35 sblie (183N T sl e Sl L e Sl S e Jas Siliiod
et Lol gen Sl lagh 53 s g 2008 s oolal glac bl S L aS s S s b st S
Ll OLES 1y La g 0MS sl Sl Jsos r 6 e 55 a0 la et ld oo L3l (YY) O e 5 T 5
S dnse 0L hasly bl s TGl (Sdemn w kb Sles ol ag sleast LS
oz S sl 528 Siblanw s olad Jltle 53 (bl oid Sl 5 Jowe Jalse 51 30 Gla Sty
wlas bl e e G sla e li cute 30 (WWAA) OLIKas 5 esl3She alex Sl Lo o olidos
AT 0Ler 5 edal omen ol pan U (S a0 L oS Lol 0L | gledlaie 5 5 4
2 e Gl Sy LS oS ) p | ladlaie wans p oWl Ll il s Sl 650 e el
S a3 oS Aas e 0L s slaasl (gslasl 5 slad slag il 350 53 5l Slpen Lol fash
L e Slidss ol sl jmee g3 OMS S 10 6 ladlind Cins 5 olas (5 0 4 Ls 2300 s e las
L3l 0L 1y asme 5 soloir] o3 (3l 0 052515 3 Dlalllas Cins (VFr o) 0LSes 5 Oliasd s dho |
L S 5a5 (VoY) O 5 TS5t cimmad ol s 3l sy o olb sl b L &S
Sl Glen pole Jiass 53 eddedalie Slags il b aS s S a1 Lo g 200 s gslasl sla st
La 00 o s o OLE 5 ol g s 5 s Sl Sl (ol U il a3y slaaly sy ma

1Yeh
2Liu
3 Ekholm
4 Huang
5 Batty
6 Seongha
Soilog/j g L kT
104


https://hsmsp.modares.ac.ir/article-21-77937-fa.html

[ Downloaded from hsmsp.modares.ac.ir on 2025-03-18 ]

ol slaoliul Cans 5 gladas glas ol WU Jl- nl b ls Ol sl olas 5 (golal anu 5 53 (5590 200
s 5 sl 1l Al (sla ool Sl gr sl Dliioss ol (lannn 5 (Slacelis 53 iy 4 5 a3l
Aigd S ate Gsel bl
S5 azs A

obattl anusi s L g 3OS 3 oy Ol 5 alad ot a3y S eslinal b ol G slaasily
Lesls Julows (gl Olse Oga3l 5 Sl ol 0gasT 51 caaly ol 55wl antls Ol o) ookl ,las
S 4 e BN S e gl ladkial oS s e Ol Kle sl gl = el sl eslinl
Cand s 53 (o) OIS S 50 BB (gladlial &y Lo olairl 5 ol 5 coolaidl Gla ot li 5l (g lobae
ol 5 CuiS 5o sl (IS al s ol (Cris dna g dSle sla sl 55w sas Lyls 13 (6 e
Lo g 208 e il adims DL ol sl ol o sdalie (5lslie S5 cnnr s 5 G (sla e
S das o OLES Ol ge g3 Rl R esdle Lol Hsle 5 5 ees lalliul elel 5 solaBl axw s »
O3l ol ool 558 sate (g lslme 5 sb 4 omny g 20OS (515 sla0liud 3 (g3l slac b olab w55
3oy Susnlea S e sl jslme glallinl b 1y (glanw s glaad o da g30MS &S uS e b
osb a4 badd gl 5 conl ol Lol bl sble )5 ela! 5 (g3ladl glaad s sbwl 4 e b @SOS
53 3basl glacdlad S a3 a5 das e DL L o cpl i 10, 52 2 6 e ol s 51 e £ L6
L oWl (Slpman BB 5 oy 30U S 10 LU sladlial 5 ol e slias g0 4 s @30S
ol b ol Gt laadl (S sba Ll (g ichas Candy wann s ST 5l o s 4 e g d0NS
A3 e LS s 1y okl olas 5 golasl ann s o e e300 56 (g bl 5 o oo gla i,
53 0315 el gl S oo AST Ssal i Gblie 53 sl 5 30 5 e SWVsle w4 s e s
D2y gy s

B ph LS e B iy s s el 5 o b e 0SS e gl gladkad )

s GBS ed amw s 5 (oolanl ety sbul b cide w5l b g 20U jslee glaokul LY

L g Lnes g
DBl 5SS mlis sl b sl s 53 (Js @S wle e b g 20N WL glaplad LY
L elad g pl b Jals @l;.ajs‘\ﬂsl.c o5 DLl l Cl g L5l Colem o pes Dleds

.-/\:«SL;‘L}‘:@M‘:

6‘1"-;‘0}43" las uwloT

VE


https://hsmsp.modares.ac.ir/article-21-77937-fa.html

_ dw}k"'[w Qyﬁ”)-, uﬁ&”ﬂ‘ué“’y”

[ Downloaded from hsmsp.modares.ac.ir on 2025-03-18 ]

&b

ool aalilas Ol 5l Gl g3 ONS (sl (6 sy ol (IYAP) o ulaS 5 (B3 s ,ST e
DOR: 20.1001.1.22516735.1397.8.29. 2 .\YY$ «(Y4) A «(slaibio (s a0l

(3550 dalllas) (gladlais dav s 55 (6B ONS (6l B e (O0F00) L0 ol ks 5 ) (8 e el
DOI: 10.22059/jhgr.2021.317480.1008237 .YOYYY (V) OF (_iluc/ (sl im (slo_rias i (O & 500
Ol 3 ealinal b 01 (5 4008 adlaie pLiad Olojlur o 5 e (VF0) G ol 5 e cpin ol i
DOI: VY () P ilegd s olees b slagis 4l e glad
10.22059/jfaup.2022.319865.672599

Sl €500 xio slaely (5 S3k T3 55 (sladlare (5Tt ol (VF0Y) L0 g eh 5 w0 g Elsls—
AYO V) WA s Lilol 5 (g saol (Ksles 5 mos pr Ol e €015 (6,0 300IS ailae 3,5 5 3mee Olades b

O AR08 Ul > Camer w35 olab Sble Bllacsy, B (0T49) o (ools e 5 co o ilsl
:DOI 10.22059/jhgr.2016.59086 .1+ 4V Y0 (V) O+ « sl (sl i (slo_ins

5 olaxe Ol 53 (54308 Gble o3 Slllae Jowil 3 O0F 1) o G s 5 S ol e Obnd
:DOI 10.22034/aaud.2022.264906.2392 .YYVYV+ (FA) 10 g Olo, ] (s il st

s 3l eslial b slailaie 5 (5 b olad Sty ge Jalse oy (WAA) Lo Olindy 5 o e 31315 0 ol
:DOI 10.22124/upk.2020.15246.1359 N\ () I gl i ols Jsimmn Lo

blim sloiasy 62098 Gbla 555,55 5 5SS (S JSS Al i (OYAV) 2 G (o 5 e e o5
AOVYY (FQ) PPl

Gl b ai 5 g 5 S S el Gl e ls b i b ped 6 pdbculiy s O0F 0 0) g o 3 0l 5 Sl
S steln (Ol e yallyls 1 a 5% 3,50 «Fuzzy dematel» <G 5 «diamond model» 5,5 Ll Jas
DOI Y#.Y.2hSMSP./1 +. Y+ YY AYVVOR (Y) 18 Las ilel

(bl Il .(VFe o) Ot el S e cams g 5 4ol Olola—

FE ol il ol Sledbl 5 5Ll 5 e (bl aaldle (1 F20) 0l (355L58 5 Oslee cimslion SIS 550 GL-
ol weldle OVF0Y) elazst ol 5 I8 sl ool

cobel sl (VP Y) (gl el 18 5 Ja 5 (golal,y ool

Ol sladlil s3laml Wiy il e 2ldd a5 S s O0F00) g (U5 cp i e Slinim
OFVE (V) T eslaBl  axwy 5 Ay glaiasn (ol by skl gleesls 3 S5)
:DOI 10.30473/egdr.2021.57772.6148

sl el o 516 e300 bl olad Skl b3l 0F ) o Bl 5 ep WIS 5 o i ple
VIOV AN ((F) OF ol (slil i (sla ias i Ol g5 (6 diDS ailaio t a s 540 (53Ladl

DOI: 10.22059/jhgr.2021.323180.1008292 .
wolilas gy 5l adlaie 53 o Jom SV 0L r el AST L adlave ld Olesle (5LT.OTAY) T adae

DOI 10.22054/urdp.2020.51322.1201 V&N +V (V) F o cludbio 5 &k tames (£ 3040l

6‘1"-;‘0}43:} las uwloT
\Id


https://doi.org/10.22059/jhgr.2021.317480.1008237
https://doi.org/10.22059/jfaup.2022.319865.672599
https://doi.org/10.22059/jhgr.2016.59086
https://doi.org/10.22034/aaud.2022.264906.2392
https://doi.org/10.22124/upk.2020.15246.1359
https://doi.org/10.30473/egdr.2021.57772.6148
https://doi.org/10.22059/jhgr.2021.323180.1008292
https://doi.org/10.22054/urdp.2020.51322.1201
https://hsmsp.modares.ac.ir/article-21-77937-fa.html

[ Downloaded from hsmsp.modares.ac.ir on 2025-03-18 ]

LSLAa}\J >f<'i}‘) L:) Qlﬂ] 6@;}&.«‘ de.Z.JJ‘ CJ.: x J:)‘}A Jﬂ‘j& u‘iL“"’ J:lx (\f'\) ) LJQJ\; B} cd ‘LSL-)-J'“;' ) L;))ls—
DOL: AW (F) V Olaw oKLl ade Sl i o pde alole . ownsladl gilde (olas 4t
10.22075/jem.2023.28546.1768

L3S ol s sladan slas ol U 5 olas jletla o LI ey o (VFee) L iy, Pt 2 (sl
AOYA (M) £ St bl L) i ledlls

Ol s 550 Ol 5 (Jas ol sliad a5 sl 3 U . (VFAY) .o £ (aleny ol cyb.)dl.:n S s
20.1001.1.16059689.1398.23.1.5.6 DORAN 5 o(1) 17 ulesi 2L/ 5 (53 ielis

— Agarwal, P. (2001). Walter Christaller, Hierarchical Patterns of Urbanization. CSISS
Classics.

— Ali Akbari, K., Kashani, M., & Kamasi, M. (2018). Evaluation of the Economic
Competitiveness of Iranian Metropolises. Regional Planning Quarterly, 8 (29), 1326. DOI:
20.1001.1.22516735.1397.8.29.2. (In Persian)

— Anas, A., Arnott, R., & Small, K. A. (1998). Urban spatial structure. Journal of Economic
Literature, 36 (3), 14261464.

— Avrif, M., Hussain, J., Hussain, I., Kumar, S., & Bhati, G. (2014). GIS based inverse distance
weighting spatial interpolation technique for fluoride occurrence in ground water. Open
Access Library Journal, 1 (4), 16.

— Azimi, A. (2019). Spatial Organization Planning of the Region with Emphasis on the Flow
System of Transported Goods in the Southern Alborz Region. Urban and Regional
Development Planning Quarterly, 3 (7), 79107. DOI: 10.22054/urdp.2020.51322.1201. (In
Persian)

— Batty, M. (2009). Cities as Complex Systems: Scaling, Interaction, Networks, Dynamics
and Urban Morphologies.

— Castells, M. (1998). The information age: Economy, society and culture. Vol. 3, End of
millennium: Blackwell.

— Chen, Y. (2021). An analytical process of spatial autocorrelation functions based on
Moran’s index. PL0S One, 16 (4), e0249589.

—  Christaller, W. (1933). Die Zentralen Orte in Suddeutschland, Jena. Central Places in
Southern Germany.

— Dadashpour, H., & Alidadi, M. (2018). Morphological Analysis of the Spatial Structure of
Population Distribution in the Tehran Metropolitan Region. Human Geography Research,
50 (1), 109125. DOI: 10.22059/jhgr.2016.59086. (In Persian)

— Dadashpour, H., & Shirazpour, S. (2024). The Role of Regional Innovation Systems in the
Learning Process of Industrial Firms (Case Study: Furniture Industry in the Eastern Axis of
Tehran Metropolitan Region; Pardis and Damavand Counties). Spatial Planning and
Development, 28 (1), 125. (In Persian)

— Desrochers, P., & Hospers, G.J. (2007). Cities and the Economic Development of Nations:
An Essay on Jane Jacobs' Contribution to Economic Theory. Canadian Journal of Regional
Science, 30 (1).

— EchenausiaMonroy, J., Cuenstagarcia, J., & Ramirez, J. P. (2022). The wonder world of
complex systems. Chaos Theory and Applications, 4 (4), 267273. DOI:
10.51537/chaos.1196851

h&ﬂoy:;j w‘,:glof
\2Y


https://doi.org/10.22075/jem.2023.28546.1768
https://hsmsp.modares.ac.ir/article-21-77937-fa.html

_ dw}k"“ Qyﬁ”)-, uj&j&%ﬂ'i‘b‘r

[ Downloaded from hsmsp.modares.ac.ir on 2025-03-18 ]

Egri, Z., & Tanczos, T. (2015). Spatial layers and spatial structure in Central and Eastern
Europe. Regional Statistics, 5 (2), 34-61. DOI: 10.15196/RS05203

Ekholm, K. (1998). Proximity advantages, scale economies, and the location of production.
The geography of multinational firms, 5976.

Fainstein, S. S. (2014). The just city. International Journal of Urban Sciences, 18 (1), 118.
Feldman, M. P., & Francis, J. L. (2004). Homegrown solutions: Fostering cluster formation.
Economic Development Quarterly, 18 (2), 127137. DOI: 10.1177/0891242403262556
Friedmann, J. (1967). A general theory of polarized development.

Fujita, M., & Thisse, J.F. (2009). New economic geography: an appraisal on the occasion
of Paul Krugman's 2008 Nobel Prize in Economic Sciences. Regional Science and Urban
Economics, 39 (2), 109119. DOI: 10.1016/j.regsciurbeco.2008.11.003

Gaspar, J. M. (2020). New economic geography: economic integration and spatial
imbalances. Spatial Economics Volume I: Theory, 79110.

Geyer, H. S., & Kontuly, T. (1993). A theoretical foundation for the concept of differential
urbanization. International Regional Science Review, 15 (2), 157177. DOI:
10.1177/016001769301500202

Henderson, J. (2000). The Effects of Urban Concentration on Economic Growth.

Huang, X., Li, G., & Liu, J. (2020). The Impact of Spatial Structure on Economic Efficiency
of Beijing-Tianjin-Hebei Megalopolis in China. Complexity, 2020 (1), 6038270. DOI:
10.1155/2020/6038270

Jaber, A. S., Hussein, A. K., Kadhim, N. A., & Bojassim, A. A. (2022). A Moran’s I
autocorrelation and spatial cluster analysis for identifying Coronavirus disease COVID19
in Iraq using GIS approach. Caspian Journal of Environmental Sciences, 20 (1), 5560.
Kardgar, A., Sharifi, M., & Elmi, Z. (2023). Spatial Analysis of Factors Affecting
Employment Rates in Iranian Provinces (Using Spatial Panel Data Approach). Econometric
Modeling, 7 (4), 143177. DOI: 10.22075/jem.2023.28546.1768. (In Persian)

Kheireddin, M., Moghaddam, S., & Taheri, M. (2022). Analysis of the Spatial Organization
of the Tehran Metropolitan Region Using Population Flow Patterns. Journal of Fine Arts:
Architecture and Urban Planning, 26 (4), 2737. DOI: 10.22059/jfaup.2022.319865.672599.
(In Persian)

Krugman, P. (1991). Geography and trade. Cambridge. MIT Press.

Krugman, P. (1991b). Increasing returns and economic geography. Journal of Political
Economy, 99 (31), 483499.

Krugman, P. (1992). Geography and trade: MIT press.

Krugman, P. (2011). The new economic geography, now middleaged. Regional Studies, 45
(1), 17. DOI: 10.1080/00343404.2011.537127

Lasuen, J. R. (1969). On growth poles. Urban Studies, 6 (2), 137161.

Liu, K., Xue, M., Peng, M., & Wang, C. (2020). Impact of spatial structure of urban
agglomeration on carbon emissions: An analysis of the Shandong Peninsula, China.
Technological  Forecasting and  Social Change, 161, 120313. DOI:
10.1016/j.techfore.2020.120313

Lotfi, S., Shahmiri, M., & Roshanas, M. (2022). Investigating the Relationship Between
Spatial Structure and Regional Inequalities in Iranian Provinces. Geographical Studies of
Dry Regions, 6 (21), 1529. (In Persian)

Malekzadeh, M., Dadashpour, H., & Rafieian, M. (2020). Investigating Factors Affecting
Urban and Regional Spatial Structure Using Content Analysis. Urban Planning Knowledge,
3 (4), 114. DOI: 10.22124/upk.2020.15246.1359. (In Persian)

h&floy;‘j w‘ﬁg‘or

\FY


https://hsmsp.modares.ac.ir/article-21-77937-fa.html

[ Downloaded from hsmsp.modares.ac.ir on 2025-03-18 ]

— Manouchehri Miandoab, M., & Rahnama, M. (2019). An Analysis of the Process of
Producing State Capitalist Space in Iran: The Case of Tehran. Spatial Planning and
Development, 23 (1), 85116. DOI: 20.1001.1.16059689.1398.23.1.5.6. (In Persian)

— Meijers, E. (2008). Measuring polycentricity and its promises. European Planning Studies,
16 (9), 13131323. DOI: 10.1080/09654310802401805

— Morissette, L., & Chartier, S. (2013). The kmeans clustering technique: General
considerations and implementation in Mathematica. Tutorials in Quantitative Methods for
Psychology, 9 (1), 1524. DOI: 10.20982/tgmp.09.1. p015

— Oktavia, E., & Mustika, I. W. (2016). Inverse distance weighting and kriging spatial
interpolation for data center thermal monitoring. Paper presented at the 2016 1st
International Conference on Information Technology, Information Systems and Electrical
Engineering (ICITISEE). DOI: 10.1109/ICITISEE.2016.7803050

— Omidali, E., Fanni, Z., & ShafieiSabet, N. (2022). Explaining the role and function of
Iranian metropolises in the regional development programs of the country. International
Journal of Urban Management and Energy Sustainability, 3 (3), 118. DOI:
10.22034/jumes.2022.563584.1091

— Omidali, F., Fanni, Z., & Shafiei Sabet, N. (2022). Explaining the Role of Metropolitan
Competitiveness in Regional Development (Case Study: Tehran Metropolis). Human
Geography Research, 54 (1), 253267. DOI: 10.22059/jhgr.2021.317480.1008237. (In
Persian)

— Prountzos, D., & Pingali, K. (2013). Betweenness centrality: algorithms and
implementations. Paper presented at the Proceedings of the 18th ACM SIGPLAN symposium
on Principles and practice of parallel programming. DOI: 10.1145/2442516.2442521

— Rafieian, M., Shahhosseini, G., & Dadashpour, H. (2022). MetaAnalysis of Studies on
Metropolitan Regions in Iran. Armanshahr Architecture & Urban Development, 15 (38),
247270. DOI: 10.22034/aaud.2022.264906.2392. (In Persian)

— Sedgwick, P. (2010). Independent samples t test. BMJ, 340.

— Seongha, L., & Ishiro, T. (2023). Regional economic analysis of major areas in South Korea:
using 2005-2010-2015 multi-regional input—output tables. DOI:
10.1186/s40008-023-00304-z

— Shabani, A., Houshmand, M., & Naji Meydani, A. (2022). Investigating the Effects of
Spatial Spillovers of Urbanization on Economic Growth in Iranian Provinces (Dynamic
Spatial Panel Data Approach). Economic Growth and Development Research, 12 (47),
5376. DOI: 10.30473/egdr.2021.57772.6148. (In Persian)

— Tobler, W. R. (1970). A computer movie simulating urban growth in the Detroit region.
Economic Geography, 46 (supl), 234240.

— Wang, S., Wang, Y., & Wang, D. (2014). Spatial structure of central places in Jilin central
urban agglomeration, Jilin Province, China. Chinese Geographical Science, 24, 375383.

— Yeh, A. G, Lin, C,, & Yang, F. F. (2021). Megacity region development in China:
Routledge London.

— Yong, A. G., & Pearce, S. (2013). A beginner’s guide to factor analysis: Focusing on
exploratory factor analysis. Tutorials in Quantitative Methods for Psychology, 9 (2), 7994.
DOI: 10.20982/tqmp.09.2

— Zarghami, E., Tavakoli Nia, J., & Sarrafi, M. (2022). Evaluating the Spatial Structure of
Metropolitan Regions from the Perspective of Economic Synergy Capabilities: A Case

h&floy;‘j w‘ﬁg‘or

\5f


https://hsmsp.modares.ac.ir/article-21-77937-fa.html

[ Downloaded from hsmsp.modares.ac.ir on 2025-03-18 ]

b et Yo s lo g SONS” il folowr

Study of Tehran Metropolitan Region. Human Geography Research, 54 (3), 10591081.
DOI: 10.22059/jhgr.2021.323180.1008292. (In Persian)

Zebardast, E., & Pourkhalil, M. (2009). Explaining the Process of Formation, Development,
and Transformation of Metropolitan Regions. Human Geography Research, 42 (69),
105121. (In Persian)

Zhang, J., & Luo, Y. (2017). Degree centrality, betweenness centrality, and closeness
centrality in social network. Paper presented at the 2017 2nd International Conference on
Modelling,  Simulation and  Applied  Mathematics = (MSAM2017).  DOI:
10.2991/msam17.2017.68

Ziyari, K., & Ehsanifard, M. (2022). Evaluating Urban Competitiveness Using Influential
and Powerful City Indicators by Integrating Porter’s Diamond Model and Fuzzy
DEMATEL Technique (Case Study: Dar alMarhamah, Semnan). Spatial Planning and
Development, 26 (2), 127159. DOI: 10.2022/hsmsp.26.2.6. (In Persian)

ﬁ-(‘"floy:;j las uwloT
VPO


https://hsmsp.modares.ac.ir/article-21-77937-fa.html
http://www.tcpdf.org

