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Abstract

The coastal cities of Mazandaran Province are facing the challenge of physical sprawl. Given the rapid
population growth and unbalanced urban development, this study examined the factors influencing urban sprawl,
including population density, total area, employment rate, and population size, to determine the relationship
between these factors and the patterns of spatial dispersion. The research method is descriptive—analytical and
based on satellite data, utilizing the Shannon entropy model to analyze spatial dispersion data. The research
findings indicated a weak inverse relationship between population density, total area, employment rate, and
population size and the urban sprawl of coastal cities in Mazandaran Province. The correlation coefficient
between population density and urban sprawl was -0.21, between total area and urban sprawl was -0.15, between
employment rate and urban sprawl was -0.11, and between population size and urban sprawl was -0.18. It was
also found that the growth of the coastal cities has mainly followed a linear pattern, shaped by the specific
geographical and environmental conditions of the region. The study concluded that the examined factors alone
cannot significantly predict the degree of urban sprawl in the coastal cities of Mazandaran Province. In
particular, the very weak correlation coefficients indicated that there is no meaningful relationship between these
factors and urban sprawl. Therefore, a more comprehensive investigation of other environmental and economic
factors is required to achieve a better understanding and more effective management of the growth of coastal
cities.
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Highlight
— Assessing and evaluating urban sprawl in coastal cities through satellite imagery and Shannon’s relative entropy
model has provided valuable insights into the physical expansion of these cities.
—  The findings indicate that there is a very weak inverse relationship between urban sprawl in Mazandaran’s coastal
cities and factors such as population density, total area, employment rate, and population size.
—  The growth of these coastal cities has mainly followed a linear pattern, shaped largely by the region’s unique
geographical and environmental conditions.

Extended Abstract

Introduction

Cities, as one of humanity’s major achievements, have continually evolved under the influence of diverse natural
and human factors such as geographical location, economic conditions, and social dynamics. In recent decades,
the rapid growth of urban populations has driven uncontrolled urban expansion and dispersion, a phenomenon
that has emerged as a global challenge and has attracted increasing scholarly attention. Urban growth typically
occurs in two forms: horizontal expansion (the enlargement of urban areas) and vertical growth (increasing
population density). A key manifestation of this process is urban sprawl, which is characterized by low density,
scattered physical development, and a lack of adequate urban infrastructure in peripheral areas. This
phenomenon entails significant economic, social, and environmental consequences. In Iran, particularly
following the land reform policies, the accelerated growth of cities has given rise to critical urban challenges.

*. Corresponding Author:  h.amoonia@cfu.ac.ir


https://hgscaj.guilan.ac.ir/
http://orcid.org/0000-0001-6003-4577
http://orcid.org/0000-0003-2839-4526
https://doi.org/10.22124/gscaj.2026.29723.1345

L)
VY ™
%

G SCAJ https://hgscaj.guilan.ac.ir
eographical Studies of Coastal Areas Journal,2026, 7(2), Serial 25, 39-52 % ;
\\L/,/

™ B A ¢

Among the most pressing issues in border regions is land-use change driven by urban sprawl, which has resulted
in spatial crises. Against this backdrop, the present study sought to examine the sprawl and expansion of the
coastal cities of Mazandaran Province using the Shannon entropy model.

Methodology

This study examined the phenomenon of urban sprawl in the coastal cities of Mazandaran province using
Landsat 8 satellite imagery and OLI sensor in 2023. These images, due to their appropriate spatial and spectral
resolution, are an efficient tool for analyzing land use changes and urban expansion. The satellite images were
atmospherically and geometrically corrected before analysis. Then, using ARC GIS software, the area of the
studied coastal cities was divided into different zones based on land use and concentric circles. Finally, to
quantify urban sprawl, the Shannon entropy index was used.

Results and discussion

This study investigated land cover and the phenomenon of urban sprawl in the coastal cities of Mazandaran
province in 2023. The results showed that the largest area of land is dedicated to agricultural and garden cover,
with the city of Shirood having the highest area in this regard (2533.27 hectares), while the city of
Fereydunkenar has the lowest amount of agricultural and garden cover. In contrast, the highest amount of built-
up area is related to the city of Babolsar, and the lowest amount is related to the city of Kalarabad. The general
trend indicated that as we move from the west to the east of the province, the amount of agricultural and garden
cover decreases, and the built-up area of the cities increases. To measure urban sprawl, the Shannon entropy
index was used. The entropy coefficient varies between 0.737 (Sorkhrood) and 0.948 (Neshtarood), which
indicated a scattered and irregular development pattern in the coastal cities of Mazandaran. Overall, 12 out of the
18 studied cities were in the "very high" sprawl status, and 6 cities were in the "high" status. The study of the
relationship between urban growth and sprawl showed that there was an inverse but very weak relationship
between population density, total area, percentage of employed people, and the number of populations with
sprawl. The growth pattern of the coastal cities of Mazandaran is in three forms: direct linear, leap, and nuclear,
but their common feature is the concentration of built-up areas in the coastal strip. This research showed that the
coastal cities of Mazandaran province face the challenge of sprawl and land use change, which requires careful
planning and management for the sustainable development of these areas.

Conclusion

The rapid changes in land use due to urban expansion have created complex challenges for urban planning in
Iran. The uncontrolled growth of cities, caused by socio-economic transformations and the lack of appropriate
construction policies, has led to the physical expansion of cities into surrounding areas and increased density
within cities. Understanding the spatial growth pattern of cities is essential for developing sustainable
development policies. In this study, using Landsat 8 satellite imagery in 2023 and ARC GIS software, the land
cover of coastal cities in Mazandaran province was classified into four classes: agricultural and garden, water,
built-up area, and barren land, and their area was calculated. The largest area is related to agricultural and garden
use, followed by built-up areas. Using the Shannon entropy model, the dispersion of cities was calculated, and it
was found that the coastal cities of Mazandaran province have experienced significant expansion. Cities that are
classified in the "high" category have less horizontal expansion and sprawl growth compared to cities in the
"very high" category. The highest dispersion is related to the city of Neshtarood, and the lowest is related to the
city of Abbasabad. The largest geographical direction of built-up areas is the central part of the cities and their
coastal strip, which have played an important role in the growth and horizontal expansion of the cities.
Considering the increasing rate of land use change and the physical expansion of cities, redefining the spatial
structure of the city and using structural tools can be effective in understanding and managing spatial problems,
including urban sprawl, and provide a basis for future development of the city in order to create spatial balance.
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