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Abstract

Understanding the spatial development of urban systems is a complex and controversial issue. The
physical growth of cities creates different spatial patterns which could lead to economic, social, and
ecological effects. The purpose of this study is to identify and model the factors affecting the building
density of Hamadan. The present study has analyzed the changes in density types and their spatial
changes in the neighborhoods of Hamadan with a descriptive-exploratory and survey approach.
According to the results of spatial concentration, residential densities and population are seen as
scattered spots in the city, especially in the western and southeastern parts. The pattern of spatial
concentration of building density in the city of Hamedan is a cluster that is mostly seen as a semicircle
on the southern edge of the central core. The entropy coefficient obtained for all indicators and
variables shows their almost balanced distribution in urban neighborhoods, which is less observed in
the building density index. The slope of the line has also been decreasing for both building and
population densities, that is, their values are decreasing with the distance from the city center. Also,
using Geographical Weight Regression (GWR) analysis, the effect of each of the independent
variables in building density modeling in different parts of the city has been determined.

Introduction

One of the most important features of our era is urbanization and the development of large and
small towns. From the 1990s to 2030, more than three billion people will be added to urban areas,
including 90 percent in urban areas of developing countries. Urban congestion is therefore the inherent
characteristic of urban areas where many urban indices are closely related to each other. The reduction
of urban congestion increases the cost of land in urbanization. The decrease in congestion tends to lead
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to urban dispersal with low density, which has always been criticized for negative effects such as
increased infrastructure costs. This study tries to identify and model the factors affecting the building
density of Hamadan and to regulate urban spaces in the development and development processes.

The issue of the density and overhead of residential space is one of the main issues in the literature
related to urban studies. Extensive research on population density, population, and construction is a
good indicator of its importance in an urban area. Urban land development in developing countries has
been identified in most cases as horizontal expansion and a qualified process of scattered and sparse
development features. However, there is no specific dividing line between extensive and dense
development. Moreover, the urban land development process in many cities is not simply described as
a scattered or compact expansion. Despite the significant role of the density in planning and steering
of the city structure, there is no definition and method of measurement, standard, and consensus about
the density. However, the four indicators of population density, the gross population density,
residential net concentration, and construction density have been mentioned in the literature.

Methodology

The present study is practical in terms of nature. The method of this descriptive-analytical study is
survey. The statistical population of the research is 69 neighborhoods of Hamedan city in 2015. To
measure the density distribution, the density analysis method was used to analyze the spatial pattern of
the air density, and based on it, spatial analysis of urban congestion indices was modeled on the scale of
statistical blocks with the help of the GWR method between independent variables and the dependent
variable (building density). The data were finally extracted in the GIS software. Hamedan city is one of
the western and mountainous cities of Iran. This city is located on the slopes of Alvand Mountain at an
altitude of 1740 meters above sea level and is considered one of the coldest cities in Iran. The area of this
city is about 62,858 hectares and its population is 577,458 according to the 2015 census.

Results

The results of the study indicate that the spatial concentration of residential densities and the
population are spots scattered around the central core of the city, particularly in the middle and
southeast parts. Instead, there are blue spots scattered around the city and the southern edge and
yellow spots scattered around the city. The spatial concentration pattern of the building density is also
clustered mostly located in the southern margin of the central core of Hamedan city. In the south,
because of its central texture, the market and prosperity of business activities on its main streets have
an ideal location to focus on population and activity. In total, correlation coefficients show a cluster
pattern and greater concentration of density in Hamedan city. Density parameters indicate a jump
towards compaction between city neighborhoods, the main reason for which is the increase in housing
infrastructure in the process of construction expansion, which is more visible in the south-western
areas.

Conclusion

The process of growth and development of Iranian cities indicates that the unbalanced and
uncoordinated growth of the city with the lack of planning and inappropriate design has led to the
creation of a heterogeneous structure in the cities. Therefore, from the point of view of urban planning,
the category of density is one of the most essential tools for controlling and developing the city. The
results show that construction in Hamadan does not have a balanced distribution and a regular pattern.
This unbalanced process has caused the population and activity to be concentrated in some specific
areas, which has left its negative effects and created conditions where only a few areas and
neighborhoods are on the path of development and the rest of the areas remain in stagnation and
inactivity. The ever-increasing demand for housing, the high profitability of construction in privileged
neighborhoods, and the municipality’s income dependence on construction have caused the formation
and continuation of a vicious cycle, the result of which is the increase of spatial inequality and
injustice in the city of Hamadan.
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