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The physical growth of cities leads to the emergence of diverse spatial
patterns, which in turn generate wide-ranging economic, social, and
environmental consequences. Among these, compact development can
enhance urban competitiveness and efficiency. Accordingly, this study,
using a descriptive—analytical approach and focusing on the concept of
urban density, seeks to explain whether the city of Hamedan has followed
a compact or a sprawling development pattern. To achieve the research
objectives, statistical data from the Statistical Center of Iran were
employed, and the trends and spatial distribution of relevant indices
across the city were analyzed. For this purpose, SPSS, Excel, and GIS
software were used for statistical analyses and graphical mapping. The
findings reveal a significant disparity between the quartiles of population
density and building density, indicating excessive spatial dispersion in
Hamedan. Moreover, the Hot Spot analysis demonstrated that the spatial
concentration of hot spots in the central urban fabric overlaps with cold
spots. In addition, the results of the geographically weighted regression
(GWR) model showed that six variables—Iland price, block area,
population concentration, building concentration, housing concentration,
and distance from the city center—are the most influential factors
affecting the compactness index of Hamedan.
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Extended Abstract

Introduction

In recent years, cities have become a focal
point, and urban planning has been recognized
globally as crucial. Urban planning policies
have evolved to prioritize coordinated city
planning systems. Currently, cities cover only
about 2% of the Earth's surface. In comparison
to uncontrolled global growth, urban
expansion is not driven by city growth itself
but rather by sprawl. This results in sprawling
cities that are characterized by unplanned
development.

Planners and experts believe that sprawling
cities represent one of the most problematic
forms of urban development. Sprawling cities
are spatially disorganized with physical
expansion through uncoordinated growth and
increased  reliance on  transportation
infrastructure.

The concept of sprawling cities involves
combining different aspects of urban planning
in countries undergoing rapid development.
Most theories about sprawling cities
emphasize maintaining urban form integrity
and quality of life.

It is argued that well-planned metropolitan
areas can lead to more secure and sustainable
environments for residents by supporting
local services and community interactions.
Urban sprawl often leads to environmental
degradation due to its unplanned nature. The
idea of sprawling cities has evolved over time
due to various factors such as zoning
regulations and transportation systems.

In many countries undergoing rapid
development, sprawl is managed through
strategic planning tools. Therefore, sprawling
cities must be considered within social and
environmental systems when evaluating their
impact on communities.

The concept of a "sprawling city" combines
various aspects from different fields into one
framework for understanding these complex
environments. It can be described as a high-
level or single-use type structure where
residential areas expand outward without
proper coordination with other land uses like
commercial or industrial zones.

Most theories about sprawling cities
emphasize maintaining urban form integrity
and quality of life. It is suggested that

metropolitan areas should focus on creating
compact forms while ensuring accessibility
through efficient public transport systems.

Methodology

The current research is practical in terms of
content. Its research method is descriptive
analytical survey. The statistical population of
the study is the statistical blocks of Hamedan
city during 2016, which was extracted from
the census of the Iranian Statistical Center.
Also, in order to investigate the role of
variables and use the statistical correlation test
of the relationship between the indicators
extracted with the distance from the city
center from the SPSS software, the weighted
regression analysis model of GWR is modeled
in the GIS environment between the
independent variables and the dependent
variable of city compactness.

And finally, the data available in the GIS
software was extracted, based on urban
density as the main component of the criterion
of knowing how to develop the city, the
compactness and expansion of the city of
Hamedan was investigated and analyzed, and
finally the variables of the research are as
follows:

- Independent variables: population density
and building density, gradient of density with
distance from the city center, relative to the
infrastructure of the central areas to the
periphery and partial covariance analysis

- Dependent variable: the degree of
compaction of Hamadan city

Results and Discussion

In low-density areas, they occupy about 2.42
percent of the city's population and 51.07
percent of the city's area. While in high-
density areas, which are considered dense
urban areas, they occupy 6.56 percent of the
city's population and 0.98 percent of the city's
area. There is a high concentration of
population in the central areas of the city and
the areas of the old urban area and the primary
urban core, and there is dispersion in the
suburban areas of the city.

The building density is based on the findings
as follows:

In low-density areas, about 8.27 percent of the
city's infrastructure is distributed in 48.58
percent of the city's area. While in high-
density areas, which are considered dense
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urban areas, only 2.13 percent of the
infrastructure and 0.23 percent of the city's
area are occupied, and the highest percentage
of urban infrastructure with 81.88 percent is
related to medium density, which accounts for
39.43 percent of the city's area. There is a
density of buildings in the central areas of the
city and the old urban core and dispersion in
the suburban areas of the city. The pattern of
density distribution for both public density
and building density has a pattern of cohesion
and cluster. Partial correlation method was
used to measure the relationship between
density and distance from the city center. The
positiveness of the coefficients shows that the
density does not decrease with the distance
from the city center.

The findings show : Distance to the city
center: In this index, the southern and
southwestern areas of the city have the same
effect on the density index, and the central part
of the city has less effect on the density index.

Conclusion

Hamadan city is divided into 4 regions and the
rate of achievement of compact city indicators
using statistical blocks in 2016 with (6948
blocks) indicates that Hamadan city has
compact growth. To prove the expansion or
compactness of Hamadan city, various
methods have been used, such as the Charki
method, density slope, and the ratio of central
to peripheral infrastructure, which prove the
results of this process. The Charki method
confirms the uneven distribution of
population, infrastructure, and area. The
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