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Objective: Natural disasters have historically impacted human life and are viewed as significant
barriers to development. The idea of resilience refers to a community's ability to foresee, prepare for,
react to, and bounce back from flood incidents, which is vital given the variable nature of climate-
associated risks. This study seeks to explore the ability of rural communities in the Khavomirabad
district of Marivan, in the Kurdistan Province of Iran, to withstand floods, utilizing both quantitative
and field research methods.

Method: To address flood mitigation, nine indicators were employed (social factors, participation
and organization, individual empowerment, knowledge and skills, support, financial and economic
factors, security, education and awareness, and infrastructure and transportation), while three
indicators (social and cultural, economic, and infrastructure) were utilized to assess resilience. To
analyze the data, the initial step involved assessing the condition of the villages concerning each
variable through the T-test statistic, focusing on suitable conditions for mitigating flood risk and
enhancing flood resilience. Subsequently, Pearson correlation was employed to investigate the
relationship among the indicators linked to flood reduction. Then, to identify the influential and
significant factors in the relationship between these variables and flood resilience, as well as to
evaluate the contribution of each variable in lessening the harmful impacts of floods from the
perspective of the villagers, the regression method was applied.

Results: The correlation analysis results indicated a significant relationship between the region's
resilience and factors such as knowledge and skills, finance, and economy, security and
infrastructure. Among the evaluated indicators, the economic index reflected the lowest correlation
(0.69), whereas the social and cultural index exhibited the highest correlation (0.815). The outcomes
of the multivariate regression analysis indicated a notable correlation between the indicators and
flood resilience. The multiple correlation coefficient calculated for the indicators and flood resilience
was 0.991, while the adjusted R-squared value was found to be 0.981. Given the computed F values
alongside a significance level below 0.05, it can be concluded that the combined set of indicators
that influence resilience is substantially capable of explaining and predicting the factors involved in
mitigating flood risks in the area examined.

Conclusions: The results indicate that although social factors like recognition of civil rights and
community support are quite robust, aspects such as education and infrastructure require
enhancement to effectively bolster resilience. Given the susceptibility of rural regions to flooding
and the community's limited economic capacity, addressing poverty and enhancing economic
prospects in these areas are highlighted as essential within broader flood resilience strategies. In
general, this study demonstrated that multiple resilience indicators, such as community engagement,
financial assistance, and the improvement of infrastructure, can be combined and utilized together to
mitigate flood consequences and enhance community resilience against the adverse effects of
flooding.
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Introduction

Natural disasters have historically impacted human life and are viewed as significant barriers to
development. In enhancing community resilience, emphasis on adaptive capacities (which plays a role in the
process of returning to conditions before a disaster) is shaped by elements such as social, economic,
institutional, and infrastructural factors of the community, which are crucial for addressing changes that
happen after a hazard strikes.

In Iran, similar to other regions susceptible to flooding, there has been a significant rise in both the intensity
of floods and the extent of their damage over recent decades. Even with the increase in the frequency and
severity of floods across various areas of Iran, it is essential to comprehend and enhance resilience factors to
safeguard livelihoods and promote sustainable development in these flood-prone regions. As the rural
communities of Barda Rashe, Yangijeh, Kani Sepike, and Pir Safa villages in the Khaomirabad district of
Marivan city in the Kurdistan Province of Iran face the highest risks from devastating floods, a distinctive
collaborative effort is needed to bolster rural resilience against flooding and assist farmers and communities
in adapting to changing climate on a regional scale.

Method

Marivan is a city located in the western region of the Kurdistan Province of Iran. The city comprises two
central districts: Khavomirabad and Sarshiv. The Khavomirabad district, which is located around the village
of Barda Rashe, spans approximately 338 square kilometers and has a population of roughly 15,812
residents. The study area encompasses four villages: Barda Rashe, Yangije, Kani Sepike, and Pir Safa,
situated in the western vicinity of Lake Zaribar, near the Iran-lrag border, within a distance of 4 to 10
kilometers.

This study seeks to explore the ability of rural communities in the Khavomirabad district of Marivan to
withstand floods, utilizing both quantitative and field research methods. Alongside theoretical research, a
field approach was employed to gather data concerning the research variables through a researcher-designed
guestionnaire targeted at rural households and organized on a Likert scale. The reliability of the
guestionnaire was assessed using Cronbach's alpha method.

The respondents were chosen randomly among the heads of households in the selected villages, and a total of
280 questionnaires were distributed according to the Cochran formula, which considers the number of
households. To address flood mitigation, nine indicators were employed: social factors, participation and
organization, individual empowerment, knowledge and skills, support, financial and economic status,
security, education and awareness, and infrastructure and transportation, while three indicators (social and
cultural, economic, and infrastructure) were utilized to assess resilience.

To analyze the data, the initial step involved assessing the condition of the villages concerning each variable
through the T-test statistic, focusing on suitable conditions for mitigating flood risk and enhancing flood
resilience. Subsequently, Pearson correlation was applied to determine the relationship among the indicators
linked to flood reduction. Then, to identify the influential and significant factors in the relationship between
these variables and flood resilience, as well as to evaluate the contribution of each variable in lessening the
harmful impacts of floods from the perspective of the villagers, the regression method was applied. Finally,
to establish the importance of the indicators in predicting the regression equation, the beta value was utilized.

Results

This research sought to examine the factors influencing flood damage and the resilience of communities in
the western region of Zaribar Lake. Findings from the t-test analysis indicated that all factors had a
significance level below 0.05, suggesting a noteworthy correlation between these factors and the mitigation
of floods. Furthermore, the mean values of all factors exceeded the average, with participation and
organization, social index, and support showing the highest averages relative to other factors.

The Pearson test results for measuring correlation indicated that most indicators presented a relatively high
level of significance, with the financial and economic index exhibiting the strongest correlation and the
education and awareness index showing the weakest correlation. The outcomes of the multivariate regression
statistical test, aimed at assessing the effect of the indicators on flood reduction, demonstrated a significant
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relationship between these indicators and flood reduction. The analysis revealed that the multiple correlation
coefficient for the indicators related to flood reduction was 0.994, while the adjusted coefficient of
determination stood at 0.989. Furthermore, considering the computed values for F and a significance level
below 0.5, it can be inferred that the collective indicators influencing flood reduction have a significant
capacity to clarify and forecast the factors associated with flood reduction in the area under study.

The findings indicated that the impact coefficients for all indicators related to flood reduction were positive,
with a significance level of less than 0.5. This confirms the direct and significant influence of each indicator
on flood mitigation in the area under study. In terms of the impact coefficient of individual indicators on the
rate of flood reduction, the knowledge and skills index had the highest coefficient at 0.167, followed by the
infrastructure and transportation and financial and economic indicators with coefficients of 0.16 and 0.148,
respectively. Conversely, the education and awareness index had the smallest impact on flood reduction,
with a coefficient of 0.07.

To assess the area's resilience to flooding, three categories of indicators were analyzed: social and cultural,
economic, and infrastructure. The t-test results revealed that all indicators had a significance level lower than
0.5, indicating a significant relationship between these indicators and flooding resilience. The averages of the
indicators demonstrated that all values exceeded the mean. According to this statistical evaluation, the social
and cultural index had the highest average, whereas the economic index recorded the lowest average. The
Pearson correlation test results highlighted a strong significance and a high correlation level between the
indicators and the resilience variable. Among the analyzed indicators, the economic index displayed the
weakest correlation at 0.69, while the social and cultural index exhibited the strongest correlation at 0.815.
The outcomes of the multivariate regression analysis indicated a notable correlation between the indicators
and flood resilience. The multiple correlation coefficient calculated for the indicators and flood resilience
was 0.991, while the adjusted R-squared value was found to be 0.981. Given the computed F values
alongside a significance level below 0.05, it can be concluded that the combined set of indicators that
influence resilience is substantially capable of explaining and predicting the factors involved in mitigating
flood risks in the area examined. The standardized beta coefficients derived from the regression equation
demonstrate that the effect sizes for each resilience indicator were positive, reflecting the direct and
significant influence of each indicator on the region's ability to withstand floods.

Conclusions

This research highlights the essential impact of different social, economic, and infrastructural elements in
enhancing the resilience of communities to flooding in the villages surrounding Zaribar Lake, underscoring
the significance of engagement and organization in disaster readiness, as community collaboration and trust
play a crucial role in improving flood prevention initiatives.

The correlation analysis results indicated a significant relationship between the region's resilience and factors
such as knowledge and skills, finance and economy, security and infrastructure, and transportation.
Furthermore, the correlation between participation and organization and education and awareness was found
to be weaker, highlighting the necessity to enhance these factors to lower flood risk and boost resilience. The
obtained multiple correlation coefficient revealed a robust positive relationship between the analyzed
variables and flood risk mitigation. Additionally, the coefficient of determination suggests that it is feasible
to pinpoint the variables that significantly contribute to minimizing the adverse effects of floods and
strategize improvements for the existing conditions.

In analyzing the influence of various indicators on the flood reduction rate, it was found that the knowledge
and skills, infrastructure and transportation, and financial and economic indices had the most significant
effects, while the education and awareness index had the least effect on flood reduction. Overall, when
examining the averages of the social and cultural, economic, and infrastructure indicators, it can be inferred
that the region's resilience to floods was found to be fairly strong.

The results indicated that although social factors like recognition of civil rights and community support were
quite robust, aspects such as education and infrastructure required enhancement to effectively bolster
resilience. Given the susceptibility of rural regions to flooding and the community's limited economic
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capacity, addressing poverty and enhancing economic prospects in these areas is highlighted as essential
within broader flood resilience strategies.

In general, this study demonstrated that multiple resilience indicators, such as community engagement,
financial assistance, and the improvement of infrastructure, can be combined and utilized together to mitigate
flood consequences and enhance community resilience against the adverse effects of flooding.
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