Summer 2021.Vol 11. Issue 42

ISSN (Print): 2251-6735 - ISSN (Online): 2423-7051

Research Paper

Analyzing Power and Position of the Cities in Iran's Urban Network

""Based on Land Transportation"

Kramotolah Zayyari!, Maryam Ahmadpour 2*, hossein hataminejad®, Ahmad PourAhmad *

1. Professor of Geography & Urban Planning, Tehran University, Tehran, Iran.

2. PhD Student of Geomorphology, Campus of Alborz, Tehran University, Tehran, Iran

3. Department of Geography and Urban Planning, Faculty of Geography, University of Tehran, Iran, Tehran
4. Professor of Geography and Urban Planning, University of Tehran

Received: 14 January 2019
Accepted: 19 March 2019
PP: 34-50

Use your device to scan and read the
article online

Keywords:

Urban system/network,
Outdegree, Indegree, Clossness,
Betweenness, land
transportation, Location and
Power of cities, UCINET

: Abstract

: The power and position of the cities depend on various factors. The present
. literature states that the fate of cities and their inhabitants depends on the
: power and position of the various flows, especially the international flows
. between cities. For the analysis of the urban network of power, a two-step
: method has been used. At first, centrality indicators including Outdegree,
: Indegree, Clossness and Betwenness, which are used to analyze the power and
¢ position of cities in the world and determine the global urban network, have
. been used. These indicators reflect the power of cities based on the number of
: links sent and received by a city. Next, the REGE algorithm was used to
: determine the position of cities based on land transport and the resulting urban
¢ network. To carry out urban network analysis, the transport and land transport
. data of all metropolitan and provincial centers of the country have been used as
: one of the most important and influential cities. The main objective of the
: article is to introduce the city's national network based on the power and
¢ prestige and to identify the clusters and cities that play the main role in the
: urban network of land transportation. Therefore, the present article is based on
. the theoretical foundations of network analysis and analytical methodology of
: the above indicators. The output from this analysis is a nearly complete urban
¢ network, with distances that are stellar and concentrated. In the analysis of the
¢ four indices, the two Outdegree and Indegree, indexes in Tehran are at the top
: of Outdegree and Indegree levels, then the cities of Isfahan and Ahvaz are in
: the second level and the third place of Indegree after Bandar Abbas. The
: network represents an important cluster by combining the cities of Bandar
. Abbas, Ahvaz and Karaj.
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Extended Abstract

Introduction
An urban network is a set of cities in a certain

geographical space in global, national, or
regional area. Cities now serve as the main
driver of development of their region. This
process occurred with the beginning of the
capitalism thinking during two stages of
spatial organization. The first stage started
with dominance of capitalism when the
changes in urban networks began by economic
development and absorption of workforces in
centers. This, in turn, caused centralization and
creation of growth poles and prevailing urban
points. The second stage has been the effect of
the establishment of capitalism on the urban
system. The main problem of the urban system
of the Iran today is the lack of completion of
the form and structure of the networks due to
the lack of connections and multilateral
connections amongst the cities, especially
small and medium cities. These cities play the
role of isolated points in the global urban
network system based on the Marsden
division. The main point in the traditional
(population-based) spatial organization is that
population-based space organization does not
indicate the connections of cities with each
other; while network analysis, in addition to
links, can indicate the direction and intensity
of the links based on its analysis. The second
point is to present a clear picture of the Iran
urban network with global models to compare
the status of each of the centers and
metropolises with each other, especially their
role and performance in the field of land
transportation and existing centers of gravity
or centers of gravity. This shows configuration
of the future policy-making and planning.
Meanwhile, the study of the country urban
network based on power and prestige
indicators using land transportation data, while
explaining the urban network based on land
transportation, can determine the position of
cities based on the four indicators of the urban
network, isolated cities, and Snubs that have
the lowest relationships among all network
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cities in the respective domain. It can also
determine the Outdegree and Indegree cities of
the network in terms of their impact on the
total flows. The sum of these outputs is a tool
to help policy in the urban area, especially
transportation.

Methodology
The data used in this study include land

transportation data in two groups of passenger
and cargo transportation in all ways according
to the origin and destination in 2016, between
the cities of the province capitals. This data
was prepared as a two-way matrix for use and
then the following statistical analysis were
performed with SPSS and UCINET software.
In the present study, we have used land
transportation data, power analysis at the
urban level in the form of graph-type urban
network analysis to obtain the country urban
network. In the analytical models of urban
network, the components of power in the
urban area consist of four indicators of
Outdegree, Indegree, Clossness, and
Betweenness . This can determine the power
and position of the cities. The output of REGE
analysis is the blocking of cities based on their
Power and Position.

Results
In this research, four centrality analyses were

performed on transport flows: The output of
the Outdegree centrality analysis shows that
Tehran has the most Outdegrate state. After
Tehran, the cities of Isfahan, Ahvaz, Mashhad,
Kerman, Shiraz, Yazd, Arak, Bandar Abbas,
Tabriz and Hamedan have the most Outdegree
in the field of land transportation. The
mentioned index value means transfer of more
cargo and passengers from these cities to other
cities of the country and more control over the
land transportation network. The Centrality of
Indegree or Prestige Index indicates the extent
to which a city is more capable in accepting
passengers and is considered by other cities.
The cities with the most Outdegree usually
have the highest , Indegree. First the city of
Tehran, then the cities of Bandar Abbas,
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Isfahan, Ahvaz, Mashhad, Shiraz, Sari, and the
metropolis of Tabriz have the highest level of
convergence. A node with a central position
has a Clossness index. Most Clossness are
related to the cities of Tabriz, Urmia, Rasht,
Isfahan, Karaj, Ilam, Bushehr, Tehran,
Shahrekord, Shiraz, Mashhad, Sari, Ahvaz,
Bandar Abbas, Yazd, Gorgan, Kerman, and
Qom. Betweenness is an indicator of
coordination between cities and using the
communication position amongst other cities
in the shortest path. The cities of Tabriz,
Urmia, Rasht, Isfahan, Karaj, Ilam, Bushehr,
Shahrekord, Shiraz, Mashhad, and Sari have a
higher degree of connectivity compared with
other cities.

Analysis of urban network resulting from land
transportation based on REGE algorithm

The position of cities in the urban network is
obtained using REGE analysis or regular
equivalence equation. The output of this
analysis indicates existence of two network
centers including the cities of Tehran and
Ahvaz, clarity of Snobby or Isolated cities in
the network such as Birjand, Bojnourd,
Ardabil, Shahrekord, approximate detection of
the second level of the network around the
middle level, including cities such as Isfahan,
Bandar Abbas and Arak, presence of several
cities in the third level of the network such as
Mashhad, Kerman, Yazd, Qazvin and Tabriz,
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in addition to other cities formed the fourth
level of the network. The present network
introduces land transport clusters or hubs with
the focus on the cities of Bandar Abbas-
Mashhad, Bandar  Abbas-Kerman and
Mashhad  Shiraz-Isfahan-Bandar ~ Abbas.
Meanwhile, the three cities of Ahvaz, Isfahan
and Bandar Abbas, with cities far and near,
formed smaller networks within the main
network.

Conclusion
The breadth of land transportation mode, its

diversity and multiplicity is the main factor in
the formation of a regular urban network
according to this index. The two centers of the
network and the formal expansion of the
resulting network and its exit from the star can
state to the ellipse indicate the expansion of
transportation flows and the development of
the urban network. According to the data and
the four indicators, Tehran is the main city of
the network and the second city of the Ahvaz
network, which has such a position due to the
extensive transportation of goods. Isfahan is
the third level due to its geographical center
and proximity to Tehran. The most important
clusters formed in the whole network are
including the cities of Bandar Abbas, Mashhad
and Kerman and the clusters of Isfahan, Shiraz
and Bandar Abbas. Meanwhile, the two cities
of Ahvaz and Isfahan have more land
connections with Tehran compared with other
cities.
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