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Abstract

Considering the significant role of big cities in Iranian internal migration and their
importance in migration policies, this article employs spatial statistics to analyze
migration patterns between these cities based on geographical distance, population
size, and the influence domain (ID) during 2011-2016. The study identified three
migration clusters based on the Getis-Ord Index method and EMR index, two of
which are migrant-sending clusters, while the third is migrant-reception cluster.
The migrant-sending clusters are located in Khuzestan and West Azarbaijan
provinces, while the migrant-reception cluster comprises a significant number of
big cities mainly distributed in the Tehran metropolitan area. Tehran and Karaj
cities rank highest among big cities, as evaluated by hierarchical cluster analysis and
the integration of EMR and ID indices, respectively. The variable of geographical
distance, according to the Pearson correlation coefficient, showed no significant
correlation with migration. The results of the geographic regression model also
revealed that the two variables, city population and ID, explain 87% - 93% of the
changes in immigration and 52%-89% of the changes in EMR.
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Extended Abstract

Introduction

Despite the significant role of geographical (distance) and demographic position
of cities in the urban network to explain interurban migration patterns, research on
internal migration in Iran has mainly focused on social and economic causes. No
specific research has examined the role of a city's geographical distance and
population in shaping the spatial pattern of interurban migration between Iranian big
cities. While socio-economic factors remain important, the article seeks to analyze the
relationships between distance, population, and migration based on data collected by
the Statistical Centre of Iran between 2011 and 2016. According to the national
population and housing censuses of Iran in 2016, the total number of internal
migrants during this period was approximately 4,308,988 individuals, of whom
965,116 were concentrated in large cities, i.e., cities with a population of 100,000 and
above. In other words, 22.42% of internal migrants relocated from one big city to
another big city within the country. These cities accounted for approximately 7.97%
(98 out of 1,242 urban points) of the country's total urban centers in 2016. The
present article aims to address the following questions: 1) What spatial patterns do
migration exchanges between Iranian major cities exhibit during 2011-20162 The
concept of migration exchanges, or flows, in this article refers to three variables: the
total number of immigrants entered from other big cities to a specific big city, the
total number of emigrants who move from a big city to other big cities, and the
effective migration ratio (EMR) of big cities; 2) To what extent can the variables of
geographical distance between big cities, population, and the influence domain (ID)
of a big city within Iran’s urban network predict the spatial patterns of migration

among these cities during 2011-2016?

Methods and Data

The role of geographical distance in shaping the spatial pattern of migration is
measured across four dimensions: the distance of a big city from the farthest big city,
the distance from the nearest big city, the average distance from all other big cities,
and the total distance from all other big cities. This article follows these steps to
describe and explain the spatial pattern of interurban migration between big cities. In
the first step, three variables - the total number of immigrants, the total number of
emigrants, and EMR - were calculated for each big city. In the second step, the spatial
pattern of these variables was analyzed using Getis-Ord index (GOI) to identify the
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migrant-sending and migrant-reception clusters. In the third step, the hierarchical
cluster analysis method (HCA) was applied to classify the cities based on EMR and ID
indices. In the fourth step, a geographic regression model (GR) was performed to
determine the weights of variables influencing the spatial pattern of migration

between big cities.

Findings

According to the EMR index, a compact network of big cities with negative and
high values is distributed in the south, southwest, and northwest of Iran, reflecting the
influence of the counter-migration process on their demographic growth. The spatial
distribution of cities, as revealed by the GOI, varies according to the values of
immigrants, emigrants, and EMR. Two clusters of big cities were identified based on
immigration, emigration, and EMR: the network of cities with high and positive
immigration and EMR values in the Tehran metropolitan area (Tehran province and
Alborz province), which serves as the hub of immigration; and the network of cities
with high negative EMR and high emigration values, located in the southern and
southwestern of Iran. Tehran and Karaj rank highest among big cities, as evaluated by
the HCA and the integration of EMR and IN indices, respectively. In addition, the
Pearson correlation analysis showed that the geographical position (distance) of big
cities was not significantly correlated with migration. Instead, migration was more
closely associated with the demographic position of the cities in the urban system: the
more populous a big city is, the more immigrants it receives. The IN index, which
combines population and distance, showed a positive and significant correlation with
the number of immigrations, the number of emigrations, and the EMR. This
correlation was primarily influenced by the demographic characteristics of the cities,
rather than their geographical position within the urban system. The results of the GR
also showed that city population and IN explain 87%-93% of the changes in
immigration and 52%-89% of the changes in EMR.

Conclusion and Discussion

This article identified three migration clusters based on the GOI method and EMR
index: two migrant-sending clusters and one migrant-reception cluster. The migrant-
sending clusters are located in Khuzestan and West Azarbaijan provinces, while the
migrant-reception cluster comprises several big cities, mainly concenterated in the

Tehran metropolitan area. Data analysis showed that the variables of population and
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influence domain were significantly correlated with the pattern of migration flows
between the big cities, whereas geographical distance was not significantly correlated
with migration flows during the period 2011-2016. The findings of this article are
inconsistent with Ravenstein’s studies (1889; 1885), which suggest that migrants tend
to move to the closest cities. There was no statistically significant correlation between
the number of migrants and the geographical distance between migration origins and
destinations. In addition, the findings of this article aligns with the research by
Mkrtchyan and Gilmanov (2023), Siegel and Woodyard (1974), De Jong et al. (2011),
Hyndman et al. (2006), which indicate that the spatial pattern of interurban migration
flows is correlated with the cities' population size.
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1. observed spatial autocorrelation
2, Hierarchical cluster analysis
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1. Kolmogorov-Smirnov test
2. Variance Inflation Factor
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