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Rapid urbanization and unplanned urban expansion in recent decades
have led to multiple challenges in the spatial, social, and particularly
environmental dimensions of cities. This study aims to analyze the
structural morphology of Behshahr city with an emphasis on
environmental sustainability. The research employs a descriptive—
analytical approach based on field and documentary data. The study
population consisted of 15 experts in urban planning and environmental
management, and data were collected through questionnaires and
analyzed using statistical methods (one-sample t-test and structural
equation modeling) in SPSS and Smart PLS software. The overall
status of the urban morphology in terms of environmental sustainability
was evaluated as below the desirable level (mean < 3). The one-sample
t-test indicated that most indicators, except for the people and local
communities’ component, significantly differed from the theoretical
median (p < 0.05). Structural equation modeling results revealed that
the components housing and buildings (f=0.955), land use (=0.945),
and urban structure ($=0.936) had the greatest impact on environmental
sustainability, whereas land (f=0.418) and zoning ($=0.459) indicated
no significant effect. These findings reveal that improving construction
management, revising land-use policies, optimizing land allocation, and
organizing the urban form can reduce environmental pressures and
enhance the city’s ecological resilience. Overall, achieving
environmental sustainability in Behshahr requires modifications in
morphological patterns and governance, moving toward a compact and
resilient city, where urban development aligns with natural and
ecological capacities to ensure a sustainable and livable future for
coming generations.
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Extended Abstract

Introduction

Rapid urban population growth and
uncontrolled  spatial expansion have
become critical challenges of the
contemporary era, with significant social,
economic, and environmental
consequences. Due to their special
ecological conditions, the plain cities of
northern Iran are highly sensitive to
environmental changes. In floodplain cities
such as Behshahr, Mazandaran Province,
northern Iran, urban expansion has
intensified pressure on natural resources,
altered  land-use  patterns,  reduced
vegetation cover, and increased flood risk.
An unbalanced urban form, especially in
the absence of sustainable planning
principles,  undermines environmental
resilience and heightens vulnerability to
ecological pressures. An analysis of
Behshahr's demographic and physical
trends over the past six decades (1935-
2016) indicates that the city's population
and physical area have increased about 8.5
and 10.5 times respectively. The city's
horizontal growth, the expansion of
informal settlements, the annexation of
surrounding villages, and the rise in the
consumption of natural resources have
created significant environmental pressures,
including the change in the use of
agricultural land and gardens, the increase
in the production of sewage, urban waste,
and the risk of flooding. The urbanization
rate in Behshahr has increased from 22
percent in 1956 to 64 percent in 2016,
indicating widespread rural-urban migration
and increasing pressure on the city's
physical structure (Population and Housing
Census, 2016-2016). The results of recent
studies also reveal that the area of built-up
land in Behshahr has increased from 470
hectares (38.5 percent) in 1986 to 788
hectares (65 percent) in 2011. In such
circumstances, the sustainable urban
development approach has been proposed
as a comprehensive framework for
balancing urban growth and environmental
protection. Achieving this goal requires
reviewing the physical structure of cities,
modifying land-use patterns, optimizing the
use of natural resources, and reducing
pollution. Considering the ecological

sensitivities of Behshahr, the study, with an
analytical approach and a combination of
physical, ecological, and management
indicators, seeks to identify the main
drivers of the physical structure for
achieving sustainable urban development.
In addition to explaining the current
situation, this analysis can also provide a
basis for predicting and guiding the future
development of the city with minimal
environmental damage. In this regard, the
chief goal of the study is to analyze the
physical structure of Behshahr with an
environmental sustainability approach. The
main question is how the physical structure
of Behshahr affects its environmental
sustainability and which components play
the  greatest role in  promoting
environmental resilience?

Methodology

This study adopts a descriptive-analytical
and applied approach, combining expert-
based assessments with  multivariate
quantitative  analysis. The statistical
population of the research includes
specialists and experts in the fields of city
studies, architecture, environment and
urban planning who have practical and
research experience related to sustainable
urban development. To collect specialized
and in-depth views on the relationships
among physical components, land use,
density, spatial structure and environmental
resilience of the city. A statistical sample
comprising 15 urban and environmental
experts was selected for this study. This
selection was made based on the purposive
expert sampling method. The criteria for
selecting these experts were at least five
years of relevant work experience and
participation in projects or scientific
research in the field of environmental
sustainability. Data collection was carried
out through a specialized questionnaire
consisting of 54 indicators and 13
components, which was developed based
on previous studies and thematic literature,
and completed by specialized experts.
Reliability was confirmed using Cronbach’s
alpha. All research components have an
alpha coefficient above 0.7, which indicates
that the indicators used to measure the
components of the physical structure of
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Behshahr have appropriate reliability.
Construct validity was verified through
factor analysis and expert review. Data
normality was assessed utilizing skewness,
kurtosis, and the Shapiro-Wilk test. The
kurtosis value was within the range of %2,
indicating that the distribution of the
indices is normal in terms of distribution
width or sharpness. The Shapiro-Wilk test
has a p-value > 0.05 for most indices,
confirming the normal distribution of the
data. These results demonstrated that the
data meet the necessary conditions for the
utilization of parametric analyses such as t-
test and PLS-SEM analyses. Parametric
analyses, including one-sample t-tests,
along with structural equation modeling
(PLS-SEM), were employed to evaluate the
relationships between urban morphology
components and environmental
sustainability. The study selected Behshahr
city in Mazandaran province as the study
area. The  specific  environmental
characteristics of Behshahr, including
surrounding agricultural lands and sensitive
natural resources such as forests and rivers,
have made it a suitable example for having
an environmental sustainability approach in
examining physical structure indicators. By
concentrating on this city through this
analytical lens, the study enables a thorough
examination of its physical fabric and the
determinants of environmental
sustainability, thereby establishing a basis
for proposing evidence-based strategies for
sustainable urban governance

Results and Discussion

Analysis of the physical structure of
Behshahr city with an environmental
sustainability approach exhibits that the
status of most key indicators is at a lower
level than desirable. The  results
demonstrate that indicators related to land,
land use, housing and buildings, population
and communities, physical structure, urban
space, transportation, zoning, city and
urbanization, policies and regulations, and
natural environment/ecology have low
averages and show a significant difference
from the average (3). This highlights a
serious weakness in sustainable urban
management and planning and the
inefficiency of environmental and physical

policies. Research studies have revealed
that horizontal and scattered development, a
decrease in per capita green space, and
unbalanced decentralization put great
pressure on the environment and reduce
ecological resilience.

In the area of land, weaknesses in
protection, renovation and consolidation of
land plots lead to a decline in ecological
capacity and increased pressure on the
environment. The change of land use from
agricultural and garden to wurban and
industrial uses, without proper
management, has negative effects on
biodiversity and pollutant absorption
capacity. Housing and building indicators
also demonstrate that the focus on quality
and identity is limited and that the
provision of diverse housing and improving
quality still requires more attention. The
condition of population and communities
also indicates a weakness in planning, and
therfore controlling the size and distribution
of the population and supporting the local
economy.

In the physical structure section, although
indicators such as physical size and the
promotion of ecological resilience have a
relatively better status, indicators such as
the combination of city form and
integration, incorporation and merging, and
organization of urban landscape are weak.
This exhibits that the physical cohesion of
the city is insufficient and uncoordinated
urban growth exacerbates environmental
risks. The natural environment and ecology
indicators are in a critical state; river
network, waste management, the restoration
of natural environments, and environmental
impact assessment with low averages
indicate serious weaknesses in
environmental protection and a decrease in
the city's ecological resilience.

In contrast, the component of people and
local groups with a mean close to the
average indicates that there is a potential
capacity for social participation, but its
practical effect is still restricted on
environmental protection and  the
realization of sustainability. Structural
equation model analysis with PLS software
showed that the most physical structure
components have a significant impact on
the state of environmental sustainability. In
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particular, the components of housing and
buildings, land use, and physical structure
play a driving role in promoting
environmental resilience and possess the
greatest impact on the realization of
sustainability. In the next ranks, the
components of density, policies and
regulations, and population and
communities are located, which play an
important role in managing urban growth,
controlling  population  pressure, and
guiding development policies. In contrast,
the components of land and zoning had a
low path coefficient and no significant
effect, indicating a relative weakness in the
effectiveness of land policies and regional
planning in supporting sustainability.

Conclusion

This study exhibited that although the
physical structure of Behshahr city is on the
path of gradual improvement, there is still a
significant distance to achieve
environmental  sustainability.  Problems
such as irregular construction, change in
agricultural land use, weakness in the
implementation of urban plans, and poor
coordination  among  decision-making
institutions are the most important obstacles
to achieving sustainable urban development
goals. Statistical results and PLS analyses
show that the average of all indicators of
the physical structure of Behshahr city -
including land, land use, housing and
buildings, urban spaces, transportation,
density, city and urbanization and urban
development, policies and regulations,
natural environment/ecology - fall below
the average benchmark; this clearly
demonstrates the weakness of urban
management and the inability to achieve
sustainable  development  goals. In
particular, the status of the
natural/ecological environment component,
as the most sensitive part of the physical
structure of the city, was assessed as
critical, indicating the city's high
vulnerability and reduced ecological
resilience to environmental degradation.
Key weaknesses of the city include its river
networks, vegetation and forest cover,
waste management systems, environmental
impact  assessment  processes, and
ecological restoration efforts. In the

absence of remedial interventions, the city's
resilience to the pressures of demographic
expansion and urban growth is likely to
diminish. In the area of land and land use,
unbalanced changes and heterogeneous
development have put great pressure on
natural resources and led to the loss of
gardens and agricultural lands.

This trend has not only reduced
biodiversity, but also affected the
productivity of natural resources and the
quality of life of residents. Housing and
building indicators also indicate a lack of
efficient planning to provide diverse and
quality housing; problems such as high
density, non-compliance with ecological
criteria and urban identity, and a lack of
public spaces and urban services are clearly
observed. Deficiencies in transportation
network design and management, along
with instability in urban policies and
regulations emphasize the need for a
fundamental review of urban management
and planning approaches. Weakness in
coordination, coherence, and integration of
physical elements has exacerbated
unbalanced urban growth and reduced
quality of living environment; therefore,
smart growth urban planning, integrated
land management, and development of
public and natural spaces seem urgent.
Analyses exhibited that housing and
building components, land use, and
physical structure act as the main drivers in
promoting environmental sustainability;
therefore, without simultaneous attention to
these sectors, other actions will have
limited impact.

To improve the environmental
sustainability of Behshahr city, following
key actions are proposed:

» Efficient planning to provide diverse
housing and improve the quality of
construction and urban housing with an
emphasis on sustainable materials, energy
saving, and human-centered design.

* Reviewing land-use and urban zoning
policies with an approach to protecting
agricultural lands, controlling horizontal
expansion, and encouraging internal
development.

* Dealing with the change of agricultural,
garden, and forest lands to urban
applications.
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* Managing land-use changes resulting
from the construction of second homes.

* Relocation and transfer of polluting
industries such as Behpak factories and
asphalt plants.

» Applying physical principles of smart
urban growth

» Take containment actions to deal with the
merger of at risk villages.

* Managing and redesigning the city's
appearance and landscape.

* Organizing and developing public spaces.
* Developing a comprehensive urban
environmental plan to integrate
environmental policies with physical
planning.

* Establish an urban ecological monitoring
system to continuously assess the effects of
physical development on the environment
and provide feedback to policymakers.
Overall, the results indicate that achieving
environmental sustainability in Behshahr
requires simultaneous changes in physical
and management patterns; moving towards
a compact, resilient city that is in harmony
with natural and ecological capacities is the
key to ensuring a sustainable and livable

future  for next generations. This
comprehensive and interdisciplinary
approach, by converging physical reforms
and environmental protection, paves the
way for achieving sustainable urban
development goals.
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