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Article Info Abstract

The spatial monitoring of land use changes in the metropolis of Tabriz is a crucial topic for
understanding the dynamics of urban growth and sustainable planning. This process plays a
key role in comprehending urban expansion and development, identifying unbalanced
growth patterns, and assessing the impacts of these changes on the environment and natural
resources.This study utilized Landsat-5 TM, Landsat-8 OLI, and Landsat-9 OLI satellite
imagery, along with Geographic Information Systems (GIS), to analyze land use changes in
Tabriz in the years 1991, 2001, 2011, and 2023. Land use maps derived from supervised
spectral classification of remote sensing data from Landsat images revealed that over a span
of 32 years, built-up areas increased by approximately 28%, primarily at the expense of
prime agricultural lands.Analysis of spatial patterns of land use changes indicates that the
highest average rate of increase in built-up areas occurred in region 5, with an entropy value
of -0.25, reflecting significant changes in land use patterns. Results from the Holdren model
for the metropolis of Tabriz indicate that 31.88% of urban expansion is due to population
growth, while 68.11% is attributed to unbalanced and sprawl development. This clearly
highlights that spatial growth in Tabriz has predominantly occurred through unplanned
expansion.As a result, there has been a significant increase in built-up land area and a
concurrent reduction in water and agricultural resources, which is likely to lead to future
environmental crises. These findings underscore the necessity of comprehensive and
sustainable planning to ensure balanced development and environmental protection in
Tabriz.
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Extended Abstract

Introduction

Urban expansion — which is continuously
accompanied by demographic, economic,
social, or political processes — is a dynamic
and complex phenomenon that often has
negative impacts on land use and land cover
change. These changes, driven by the ongoing
processes of urban expansion, constitute one of
the most significant and often most irreversible
types of environmental change. In turn, they
affect the alteration of natural vegetation cover
and the functioning of urban ecosystems.

In the metropolis of Tabriz, similar to many
cities globally, spatial expansion is primarily
driven by internal migration and the
conversion of rural areas into urban zones.
This phenomenon has led to urban sprawl,
characterized by uneven urban development
and the loss of open spaces and agricultural
land surrounding the city. This pattern of
spatial growth, often fueled by unchecked
construction and a move away from the central
urban cores, exposes Tabriz to various risks,
including environmental degradation and a
decline in urban living quality.

An examination of urban expansion trends
and their challenges in Tabriz reveals that a
substantial portion of this development results
from unbalanced urban growth and excessive
horizontal expansion. Therefore, identifying
spatial growth patterns and emphasizing
sustainable development can help mitigate the
negative impacts of this expansion and provide
a higher quality urban environment for Tabriz's
residents.

Methodology

This research is applied in nature and
employs a descriptive-analytical methodology.
The required data were collected from library
resources, which include the approved detailed
plan for the metropolis of Tabriz from the year
2023, spatial data, and Landsat satellite images
over a 32-year period from 1991 to 2023.
Additionally, to assess urban form, data related
to population and the national census from the
years 1991 and 2021 were utilized, applying
the Holdren and Shannon models. For analysis,
GIS and Terrset software were used, along

with Shannon entropy, Holdren models, and
the Cross Tab model.

Results and discussion

The results of this study indicate the land use
changes in the metropolis of Tabriz between
1991 and 2023. The increase in the area of
built-up land and the decrease in agricultural
land and water resources highlight rapid and
unplanned urban development. The complete
removal of water bodies reveals environmental
pressures and a reduction in natural resources,
which could lead to a future water crisis. The
conversion of orchards into residential areas
has occurred due to the demand for new land
for construction.

Based on land use maps of the Tabriz
metropolis over a 32-year period, the area of
built-up land in this metropolis increased from
7,406.37 hectares in 1991 to 9,807.66 hectares
in 2023. In contrast, the area of irrigated
agricultural land and water bodies decreased
over this period, and during the last two
decades, water bodies have been completely
eliminated from the legal boundaries of the
city. These land use changes may lead to
various consequences, including
environmental problems, a sharp increase in
population density in urban areas, reduced
quality of life, deterioration of air and water
quality, loss of green spaces, increased noise
pollution, and a future water crisis.

Shannon entropy analysis indicates a greater
concentration of land uses and a reduction in
spatial disorder. Additionally, the Holdren
model shows that 68.11% of Tabriz's spatial
growth is due to unbalanced urban growth and
sprawl, accompanied by infrastructural
problems and environmental degradation.
Overall, these results indicate a lack of
comprehensive planning in the spatial
expansion of Tabriz and its consequences,
including increased population density and
environmental crises.

Conclusion

Spatial monitoring of urban land use changes
in a metropolis such as Tabriz is one of the
most important topics for understanding the
dynamics of urban growth and sustainable
planning. Due to its structural complexities and
rapid growth, the Tabriz metropolis has
experienced significant changes in land use.
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The results of this study indicate extensive
changes in land use in the metropolis of Tabriz
during the period from 1991 to 2023. The
significant increase in the area of built-up land
and the decrease in agricultural land and water
resources reflect rapid and unplanned urban
development. The complete removal of water
bodies during this period signifies
environmental pressures and a reduction in
natural resources, which could lead to future
issues such as a water crisis. Additionally, the
conversion of orchards and agricultural lands
into residential areas is a result of rapid
urbanization and the demand for new land for
construction. The Cross Tab model effectively
illustrates these changes and clarifies the
patterns of land use conversion.

Furthermore, Shannon entropy analysis
shows that over time, the spatial distribution of
land uses has become more concentrated in
certain areas, and spatial disorder has
decreased. This concentration may indicate
unchecked and unplanned urban growth. On
the other hand, the results of the Holdren
model confirm that a substantial portion of
Tabriz's spatial growth, specifically 68.11%, is
due to unbalanced growth and urban sprawl.
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