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The aim of this study is to identify and analyze the factors affecting the resilience
of urban settlements to floods and to present a multilayer framework based on the
qualitative synthesis method. Using the qualitative synthesis method and based on
the seven-step model of Sandelowski and Barroso, this study analyzed 30
international authoritative sources (2010-2024) and identified the factors
affecting urban resilience to floods. The findings show that the resilience of
settlements can be classified into two main categories: physical (green and blue
infrastructure, ecosystem services, nature-based solutions, and spatial quality) and
non-physical (adaptive planning, risk perception, social participation, and crisis
management). Based on the results, effective resilience requires the synergy of
these factors in three layers: in the physical layer, nature-based solutions (NbS)
and resilient design play a key role; in the social layer, local community
participation and integrated governance are of particular importance; And at the
management level, flexible planning and early warning systems are essential. The
main innovation of the paper is in presenting a “multi-layered model of resilience”
that explains the interaction between physical, social and institutional factors and
shows that technical solutions will only be effective in conjunction with
institutional mechanisms and stakeholder participation. This model can be the
basis for developing integrated strategies for architects, planners and
policymakers. Sustainable development, strengthening infrastructure, urban
planning with regard to social, cultural and economic dimensions, and the use of
local empirical data can have a significant impact on reducing vulnerability and
increasing resilience to climate crises and floods. Key recommendations of this
research include; Integrating green-blue networks into urban and rural
development plans, creating integrated institutional structures and smart warning
systems, and focusing on comparative study, developing hybrid models, paying
attention to disadvantaged communities, analyzing new technologies, and long-
term evaluation of natural solutions are future research areas.
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Extended Abstract

Introduction

Human settlements are facing challenges from
devastating floods due to climate change and
global warming. With the increase in the intensity
and frequency of floods, the resilience of
settlements to crises has become a fundamental
issue in risk management and sustainable
development studies. Resilience refers to the
ability of systems to withstand crises, recover
after them, and improve conditions. In order to
make these settlements resilient, less attention has
been paid to the dimensions of urban design and
architectural concepts in dealing with floods.
Resilience is linked to reducing damages and the
ability of communities to rebuild and adapt to new
conditions; however, challenges such as weak
coordination among policies and resource
constraints make achieving full resilience
difficult. This research extracts the categories
affecting the resilience of settlements at risk of
urban flooding through content analysis and
provides efficient strategies for reducing
vulnerability.

Methodology

Synthesis research, through the combination and
analysis of empirical data from various urban
projects, field studies, and simulation models,
helps identify general patterns and better
understand urban processes. This method is
particularly valuable for analyzing qualitative
research, which is diverse and multidimensional,
allowing researchers to gain a more
comprehensive understanding of complex human
phenomena. In multidimensional and diverse
analyses, such as resilience, synthesis research
aids in integrating different studies and extracting
general patterns. By systematically analyzing data
and comparing research findings, this approach
helps identify problems and propose new
solutions. It can also resolve inconsistencies in
research results and lay the groundwork for future
studies. To achieve these goals, the seven-step
approach of Sandelowski and Barroso has been
used for data analysis.

Results and Discussion

This research employs the seven-step method of
Sandelowski and Barroso to analyze data and
extract the resilience components of settlements at
risk of flooding, guiding researchers step by step
in the content analysis process. These steps
include:

1 .Formulating the research question: With
increasing climate change and global warming,
the likelihood of urban flooding and settlement
vulnerability has risen. This study aims to identify
and analyze the physical and non-physical
resilience factors of settlements against urban
floods with a vulnerability reduction approach.

2 .Systematic literature review: Relevant scientific

sources were searched in reputable databases such
as Scopus, Google Scholar, and Harvard.
Keywords like urban resilience, flood risk,
architecture, and flood engineering were used
within the 2010-2024 timeframe to select related
articles.

3 .Selecting appropriate sources: After an initial
review of 1,600 articles, 200 were analyzed in
detail, and ultimately, 30 high-quality studies
were chosen.

4 Extracting information from sources: Key
information, including article title, abstract,
objectives, research methods, findings, and future
predictions, was extracted and categorized.

5 .Analyzing and synthesizing findings: Data were
classified into six main and subcategories,
including the main category, causal conditions,
contextual conditions, intervening conditions,
strategies, and outcomes. Specific classifications
such as physical, social, economic, and
managerial factors were also identified.

6.Quality control: To ensure the validity and
reliability of the research, final sources were
reviewed by five experts, with a reliability
coefficient of 80%, indicating the credibility of
the results.

7 Presenting the findings: Physical factors

included green and blue infrastructure, ecosystem
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services, nature-based design, and hydrological
models. Non-physical factors involved urban
resilience planning, risk perception, social
participation, and risk and crisis management. The
study found that integrating flexible green
infrastructure with urban flood risk management,
alongside social participation and resilience
planning, contributes to reducing settlement
vulnerability.

This process involved detailed analysis and open
coding of data, leading to a comprehensive
framework for enhancing urban settlements'
resilience to floods. Specific strategies were
proposed for each category, effectively reducing
vulnerability to future floods.

Conclusion

This study analyzed and categorized strategies
and policies at both physical and non-physical
levels. At the physical level, implementing green
and blue infrastructure is essential for runoff
management and flood risk reduction. These
infrastructures simultaneously enhance spatial
guality and the environment. Advanced
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