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Abstract

The city is not a fixed and inhabited phenomenon and due to human and natural activities and influenced by various
factors, constantly changing shape, evolution and expansion in different dimensions. The purpose of this study is to
identify the sustainability or unsustainability of the physical growth pattern of Karaj City and its analysis through
guantitative models of Shannon and Holdern entropy coefficient. The research method used in this research is
analytical-descriptive and quantitative models of Shannon and Holdern entropy coefficient have been used to
measure the physical growth of the city. the ten regions of the Karaj have been studied between 1335 and 1395. The
statistical population of the whole city has been studied in different years in terms of several indicators, which are the
population of each region, the built-up area of each region, the total area, and also City area and per capita area.
Alborz province is the second most rapidly migrating province in the country and Karaj city is the center of the
province and the youngest metropolis of the country due to its location and special conditions is objectively faced
with the phenomenon of sprawl growth and unsustainable development. The results show that Karaj city in terms of
physical growth, in recent years, has faced much growth. As one can imagine the pattern of sprawl growth or
uncontrolled horizontal expansion for this city. The amount of Shannon entropy for 1390 and 1395 are 2.4849 and
2.20374, respectively, which shows the horizontal growth during this 5-year period and the results of the Holdern
model showed that during a period of 60 years, of the area added to the city of Karaj, out of a total of 100% increase,
108% was due to population growth and -8% was due to total per capita increase which indicates unsustainability.
The results indicate the fact that this city is at a high level of scattering and is experiencing a very high level of
disorder and population growth, and its physical development has been horizontal and beyond reasonable limits.
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Extended Abstract

Introduction

This article discusses various research studies conducted on the topic of urban growth and development and
its impact on land use changes also highlights the importance of observing sustainability principles and
standards to prevent complications and problems in the city's structure and functions. Urban growth and
development have become a global phenomenon in recent decades, leading to significant changes in land
use. Today, the global transformation survey shows that 55% of the world's population lives in cities,
compared to only 30% in 1950, and is expected to reach 61% by 2030 and 68% by 2050. According to the
official statistics of the Statistical Center of Iran, the percentage of urbanization in Iran, as a developing
country with rapid urbanization and the 18th most populous country in the world, has risen from 28% in
1300 to 74% in 1395 and 75.5% in 1398, and according to the World Bank's statistics over the past 50 years,
the average growth rate of the percentage of the urban population of Iran has been almost double the global
average. Karaj, one of the fastest-growing cities in the urban system of Iran, has been affected by significant
demographic and physical changes in recent decades. Due to being close to the Tehran metropolis, this city
has become one of the main population attraction poles in the region, and influenced by population growth
and the arrival of immigrants, the unplanned construction process and severe physical-spatial changes in it
have led to the sprawl and horizontal development of the city with dissociation of areas and sporadic
applications. Accordingly, since the unruly expansion of Karaj city and the destruction of agricultural lands
around it, along with the unusable abandonment of significant lands within the city, have led to the formation
of formal settlement, the necessity of planning and guiding the future growth and expansion. This article
aims to review various research studies conducted on urban growth and development and its impact on land
use changes and also identify the sustainability or unsustainability of the physical growth pattern of Karaj
City and its analysis through quantitative models of Shannon and Holdern entropy coefficient.

Methodology

Different methods have been used to measure urban sprawl, including indicators such as density, disparity,
dispersion, and accessibility. The studies reviewed in this article have used quantitative variables and models
to measure the degree of dispersion from compactness and have identified several factors that affect
dispersion, including economic corruption, land ownership, land grabbing, expensive housing, and housing
shortage for low-income strata within the city limits. The type of this applied research and the research
method used in this research is descriptive-analytical and considers the change of variables over time. In the
first step, the theoretical basis of the research was obtained using the documentary-library method, and after
selecting techniques and models for research through field observations and collecting information from
relevant organizations, the comprehensive plan (strategic-structural) of Karaj city and statistical yearbooks
and their classification were completed using direct observation method. Finally, by combining the
information and using Shannon and Holdern entropy models to determine the current physical growth pattern
of the city and then analyzing the data to test the hypothesis, Shannon and Holdren's entropy models were
used to determine whether urban growth in Karaj city was due to population growth or because of
widespread urban growth. The ten regions of the Karaj have been studied between 1335 and 1395. The
statistical population of the whole city has been studied in different years in terms of several indicators,
which are the population of each region, the built-up area of each region, the total area, and also City area
and per capita area.

Results and Discussion

The results show that Karaj City in terms of physical growth, in recent years, has faced much growth. As one
can imagine, the pattern of sprawl growth or uncontrolled horizontal expansion for this city. The amount of
Shannon entropy for 1390 and 1395 are 2.4849 and 2.20374, respectively, which shows the horizontal
growth during this 5-year period and the results of the Holdern model showed that during a period of 60
years, of the area added to the city of Karaj, out of a total of 100% increase, 108% was due to population
growth and -8% was due to total per capita increase which indicates unsustainability. The studies reviewed in
this article have shown that urban sprawl is a complex and multidimensional problem that requires integrated
management and oversight by responsible organizations and institutions, and it has several negative impacts
on the environment and society, including increased traffic congestion, air pollution, and energy
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consumption. Additionally, urban sprawl can lead to social inequality and exclusion, as low-income groups
are often pushed to the outskirts of the city where they have limited access to essential services.

Conclusion

The results indicate the fact that this city is at a high level of scattering and is experiencing a very high level
of disorder and population growth, and its physical development has been horizontal and beyond reasonable
limits, and demonstrate that urban growth and development have significant impacts on land use changes. To
address this issue, it is essential to adopt sustainable urban development practices that balance economic
growth with social and environmental considerations. Sustainable urban development requires collaboration
between government agencies, private sector organizations, civil society groups, and citizens. By doing so,
we can ensure that our cities are livable, equitable, and sustainable for future generations.
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