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Abstract

Rural communities are particularly vulnerable to flood damage due to their heavy
reliance on natural resources, limited infrastructure, and reduced access to relief and
support services. Moreover, post-disaster reconstruction and recovery are more
challenging in these areas. Given the increasing frequency of floods in rural regions
of Iran, there is an urgent need to enhance physical resilience and improve spatial
planning to mitigate the impacts of natural hazards. This research identifies and
analyzes the factors that influence the physical resilience of flood-prone rural areas
in Region Seven of the national spatial planning framework. Specifically, the study
evaluates the effects of eight significant factors: institutional and organizational;
environmental; technical and engineering; socio-cultural; economic; political; legal
and regulatory; and technological, all of which are critical components of spatial
planning to bolster physical resilience against floods. Employing a descriptive-
analytical method, this research is based on survey data collected from a statistical
population of 86 experts engaged in crisis management and rural development
across three provinces in Region Seven—Zanjan, Qazvin, and Markazi. The results
from the multiple linear regression analysis (path analysis) indicate that institutional
and organizational factors, including the implementation of appropriate policies, the
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establishment of solid institutional structures, and fostering inter-institutional
cooperation, are paramount in enhancing physical resilience, achieving an overall
effect score of 0.261, which ranks first among the identified factors. Social, legal,
and regulatory factors follow, ranking second and third with overall affect scores of
0.254 and 0.2009, respectively.

Keywords: Resilience, Physical resilience, Spatial planning, Flood, Region
Seven of Spatial Planning.

Extended Abstract

Introduction

Climate change and the increasing frequency of natural disasters, such as floods,
have exerted significant pressure on rural communities. These areas, which heavily
depend on natural resources and often lack robust infrastructure, are among the
most vulnerable to natural hazards. In the aftermath of floods, rural communities
face immediate loss of life and property, along with long-term repercussions due
to limited emergency resources and the inability to recover swiftly. In these
circumstances, enhancing physical resilience is critical to reducing vulnerability
and improving recovery capabilities. This study examines the key factors
influencing physical resilience against floods in Region Seven of Spatial Planning,
which includes the provinces of Zanjan, Qazvin, and Markazi. The research aims
to identify major contributors to resilience and propose solutions to strengthen
these areas.

Aims

The primary objective of this research is to identify and evaluate the factors
influencing physical resilience in flood-prone rural areas of Region Seven of
Spatial Planning. The study specifically focuses on analyzing the roles of
institutional and organizational, environmental, technical and engineering, socio-
cultural, economic, political, legal and regulatory, and technological factors in
spatial planning to enhance resilience. This research seeks to determine which
factors are most influential in shaping current spatial planning practices aimed at
physical resilience in these flood-prone rural areas and to assess their importance
in Region Seven.
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Methods

This study employs a descriptive-analytical approach using quantitative research
methods. The research population consists of experts and specialists in crisis
management and rural development from Zanjan, Qazvin, and Markazi provinces.
A purposive sampling method was utilized to select 86 experts in these fields. Data
were collected through a questionnaire that included questions regarding factors
influencing the physical resilience of rural areas against floods. Multiple linear
regression analysis (path analysis) was applied to analyze the data and assess the
impact of each factor.

Findings

The findings demonstrate that institutional and organizational factors significantly
influence physical resilience (p-value = 0.000), followed by socio-cultural, legal
and regulatory, and technological factors. The model exhibited a high level of fit,
with R and R2 values of 0.931 and 0.854, respectively (p-value = 0.000). The
coefficient of determination (R?) indicates that the independent variables account
for 85.4% of the variance in spatial planning for physical resilience. The F-statistic
was 62.935, with a significance level of 0.000, confirming the overall significance
of the regression model. The Durbin-Watson statistic was 2.076, indicating no
autocorrelation among the residuals. The results suggest that all examined factors
positively and significantly impact spatial planning for physical resilience against
floods, with institutional and organizational factors exerting the most substantial
influence.

Conclusion

The research concludes that enhancing physical resilience in rural areas against
floods requires a multifaceted approach that incorporates institutional,
organizational, environmental, technical, engineering, socio-cultural, economic,
political, legal, regulatory, and technological factors. Effective spatial planning for
resilience must integrate all these elements. Strong governmental institutions and
legal frameworks are critical to strengthening resilience and should be prioritized.
Engaging local communities and educating them on crisis management are
essential strategies for mitigating flood damage. Additionally, technical and
technological factors, such as the design and implementation of resilient
infrastructure and advanced flood management systems, are vital for improving
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resilience. Therefore, future spatial planning efforts should emphasize the
development and utilization of modern technologies alongside enhancements to
existing infrastructure. Ultimately, spatial planning aimed at improving physical
resilience in rural areas should be comprehensive, coordinated with other
development factors, and focused on bolstering infrastructure, strengthening local
capacities, and integrating innovative technologies.

Keywords: Physical resilience, Spatial planning, Flood, Region Seven of Spatial
Planning.
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