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Article type: Objective: This study aims to identify and prioritize the factors influencing physical—
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environmental and institutional resilience in the Divshal Rural District, Langarud County.
Methods: The research follows a descriptive—analytical and survey-based approach, with
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2025 were analyzed using the DEMATEL technique to determine causal relationships and
influence levels, followed by the Analytic Network Process (ANP) to establish final
priorities.
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Conclusions: Based on the results suggest that strengthening rural transport infrastructure
and ensuring climate- and culture-compatible construction can significantly enhance
resilience. Moreover, improving institutional capacity and fostering coordination among
local organizations are essential for effective disaster management. An integrated
approach addressing both physical-environmental and institutional dimensions is
recommended as the primary strategy for reducing vulnerability and enhancing rural
sustainability.
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Introduction

multifaceted negative impacts on various aspects of human life. Rural communities, due to their
close dependence on natural resources and limited capacities, have historically been more
exposed to natural hazards such as floods, droughts, landslides, and earthquakes. Climate
change, rapid urbanization, and environmental degradation in recent decades have further
intensified the vulnerability of these communities.

The concept of resilience—the capacity of systems to absorb, adapt, and recover from shocks
without losing essential functions—has emerged since the 1970s as a key framework in disaster
risk management and sustainable development. In rural contexts, resilience encompasses
interrelated physical-environmental and institutional dimensions.

Physical-environmental resilience reflects the capacity of infrastructure, physical structures,
and the natural environment to withstand hazards and recover swiftly from damages, while
institutional resilience relates to the ability of formal and informal governance systems to
coordinate, respond, and restore normalcy post-disaster. This study aims to identify and
prioritize the most influential factors contributing to physical-environmental and institutional
resilience in rural settlements of Divshal Dehestan (Langerood County, Gilan Province, Iran),
an area highly exposed to floods, landslides, and droughts.

Considering the high hazard exposure of Divshal Dehestan and the need for targeted risk
reduction strategies, the study addresses the central research question:

“Which factors most significantly influence the physical-environmental and institutional
resilience of rural settlements in Divshal Dehestan?”’

By answering this, the research seeks to provide a decision support tool for local managers and
policymakers to allocate resources more effectively and improve resilience-oriented planning.

Methods
This study adopts a mixed descriptive—analytical and survey approach, integrating documentary
research with field data collection.

e Study Area: Divshal Dehestan, Central District of Langerood County, Gilan Province,
encompassing 21 rural settlements with a population of 10,261 (3,604 households) according to
the 2016 census. The southern part borders mountainous areas prone to landslides, while
northern plains face recurrent flooding; agricultural activities (tea gardens, rice paddies) are
highly vulnerable to seasonal droughts.

Data Collection:

e Documentary review of scientific literature to identify resilience criteria.

e Field surveys via structured questionnaires targeted to all 16 village heads (dehyars).

Indicators: Derived from prior studies, the framework includes 25 sub-criteria grouped

under nine main criteria:

Quiality of roads and rural spaces
Access to services & infrastructure
Shelter availability

Housing quality & construction
Communications

Environmental quality

Land-use suitability

Institutional capacity

Institutional relations
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Analytical Techniques:

e DEMATEL (Decision-Making Trial and Evaluation Laboratory) to determine causal
relationships and influence levels among criteria.

e ANP (Analytic Network Process) to assign relative weights and prioritize criteria and
sub-criteria.

e Software: Excel and SuperDecisions.

Results
DEMATEL Findings
e Main Criteria Influence:
e Most influential: Quality of roads and rural spaces (driven by significant mobility issues
during both normal and hazard conditions).
e Least influential: Housing quality and construction in terms of causing influence,
though it had higher total “received influence” indicating it is more result-dependent.
o Key cause—effect relations: Road quality strongly influences service accessibility and
institutional performance.
Sub-Criteria Influence:
e Highest influence: Drinking water quality—critical for household well-being under hazard
conditions.
e Lowest influence: Access to basic infrastructure services.
¢ In combined cause—effect strength, observing road alignment regulations (right-of-way) ranked
highest; new roads compliant with regulations ranked lowest.
ANP Prioritization
e Top overall sub-criteria by weight:
1. Observance of road right-of-way (Weight: 0.123)
2. Preservation of local architectural and cultural identity in new constructions (0.101)
3. Access to internet and mobile communication (0.095 each)
e These three dominate due to their compound effect on daily life, hazard response, and socio-
cultural adaptability.
Lowest weights:
e New road construction with design compliance (0.000)
e Drinking water quality (0.000, due to perception-based weighting despite high DEMATEL
influence)
e Balanced ratio between population and land uses (0.0001)
The results confirm that transportation infrastructure condition—especially observing road
width and safety margins—is the most critical determinant of resilience in rural Divshal. In
hazard contexts, road passability underpins emergency response, access to shelter, and delivery
of essential services. Poorly designed/maintained roads can cause isolation during floods or
landslides, aggravating vulnerability.
The second critical factor—cultural-architectural identity preservation—goes beyond heritage
value: locally adapted building designs inherently match climatic and environmental specifics,
improving structural endurance and functional performance during hazards.
Access to information and communication technologies (ICTs) allows effective early warning
dissemination, coordination, and recovery management.
From an institutional perspective, effective collaboration among administrative bodies,
facilitation of financial incentives for housing retrofitting, and responsive governance are
essential. Without robust institutional support, infrastructure improvements alone yield limited
sustainable impact.
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Based on findings, resilience enhancement strategies for Divshal should:

1. Prioritize rural road upgrading to meet technical standards, including right-of-way enforcement
and slope stability works.

2. Integrate cultural identity in construction regulations to ensure environmental adaptation and

structural resilience.

Institutional strengthening:

Improve inter-agency collaboration protocols

Provide sustained financial/technical assistance for retrofitting and hazard-proofing

Engage communities in participatory decision-making

Environmental management: address waste disposal, sanitation systems, and hazard-proof land-

use planning.

Ae o o w

Conclusion

Resilience in rural Divshal is a multidimensional construct requiring simultaneous
enhancement of physical, environmental, and institutional systems. The integrated
DEMATEL-ANP approach successfully identifies priority levers for intervention. Findings
emphasize that resilience is not solely an engineering problem but a socio-technical-ecological
system challenge. Coordinated policy action—combining infrastructure improvement with
institutional capacity-building and community mobilization—can significantly reduce
vulnerability and improve living quality in hazard-prone rural settings.

Keywords: Rural Resilience, Physical-Environmental Resilience, Institutional Resilience,
Divshal Rural District, Environmental Hazards.
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