University of Tehran Press

Town & Country Planning
Home Page: https://jtcp@ut.ac.ir

Online ISSN: 2423-6268

Development to Polycentric Development: Analysis of Spatial
Developments in the Tehran Metropolitan Region

Fahameh Ahmadi*®' | Ahmad Khalili*"(* | Mostafa Behzadfar®

1. Faculty of Architecture and Urban Planning, Iran University of Science and Technology, Tehran, Iran. E-mail:

fahamehahmadi@gmail.com

2. Corresponding Author, Faculty of Architecture and Urban Planning, Iran University of Science and Technology, Tehran,

Iran. E-mail: akhalili@iust.ac.ir

3. Faculty of Architecture and Urban Planning, Iran University of Science and Technology, Tehran, Iran. E-mail:

Behzadfar@iust.ac.ir

ARTICLE INFO

ABSTRACT

Avrticle type:
Research Article

Article History:

Received: October 14, 2025
Revised: November 28, 2025
Accepted: December 23, 2025
Published online: 05 March 2026

Keywords:

Centralization,

Polycentric development,

Network analysis,

Spatial ~ structure  of  Tehran
metropolitan region,

Metropolitan region.

Spatial transformations in metropolitan Region, particularly in regions with high
population density and economic activities, have always been the focus of researchers.
Tehran, as one of Iran's most concentrated and largest metropolises, has undergone
significant structural changes in recent decades. This research aims to investigate
spatial transformations in the Tehran metropolitan area and analyze the transition from
a centralized structure to a polycentric one. By employing network analysis,
hierarchical analysis, and cluster analysis, the spatial structure of the region was
examined at three levels: nodes (urban centers), links (connections between centers),
and graphs (overall network structure). The results indicate that while Tehran still
serves as the main center of the region, there is a growing trend towards the emergence
of secondary centers and increased connections between them. This suggests that the
spatial structure of the Tehran metropolitan area is gradually shifting from a
centralized to a polycentric structure. Based on the findings, a model for developing a
polycentric spatial structure in the Tehran metropolitan area has been proposed. This
model emphasizes strengthening the role of secondary centers, improving inter-city
connections, and ensuring a more equitable distribution of activities and facilities
across the region. By implementing this model, a more sustainable and efficient spatial
structure can be achieved in the Tehran metropolitan area.
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1. urban primary index

2. two cities index

3. Ginsberg

4. Mahta's four cities index
5. ering coefficient
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li: sum incoming links to i
1j: sum incoming links to
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Sl gy 555 tij: the volume of flows fromito j
el g gl > Lsii = o119, Ln+ig, . +fig, Ln+fig, Pz
dilato 0,5 95 Uyt SR Nigny Copus )= Ln+2, N Y e
btige dun 4 0<LShij<1 (v = S92 03
- ' fij/ fji: the ratio of flows on the link from i/j to
j/i to the sum of flows between i/j and j/i
L 4ZI, Ln4ZI
El=0| % 0 e El o1
& . .o 101 n ) = ) T
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m= the number of actual links

(Burgalassi, 2010; Chen et al., 2016; De Nooy et al., 2018; Ghaemi Rad & Alimohammadi, 2022; Hanneman & Riddle,
2005; Kompil et al., 2019; Limtanakool et al., 2009; Mainas, 2012)
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1. degree of centrality
2. node dominance

3. link strength

4. link symmetry

5. entropy

6. clustering coefficient
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