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Abstract: Using a bibliometric analysis, this study aims to map the research
trends and thematic developments in climate change adaptation to flood
disasters. Data from 812 publications, spanning from 1996 to 2023, were
retrieved from the Scopus database and analyzed using VOSviewer software to
visualize keyword co-occurrence networks. The analysis identified five key
thematic clusters: adaptation strategies and resilience (180 publications), urban
planning and green infrastructure (150 publications), flood risk management (85
publications), early warning systems (60 publications), and socio-economic
impacts such as health and displacement (100 publications). Over time, research
output has significantly increased, particularly after 2015, with publications
peaking at 150 in 2023. Regionally, Asia leads the research output with 200
publications, followed by Europe (180 publications) and North America (120
publications). The findings highlight a shift toward sustainable, nature-based
solutions and the integration of advanced technologies such as machine learning
in flood management. The increasing focus on the socio-economic dimensions of
flood adaptation, particularly in vulnerable communities, underscores the need
inclusive approaches. Future research

for more should prioritize

underrepresented regions, such as Africa and Latin America, and foster interdisciplinary collaboration to address the

complex challenges of climate-induced floods.
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Introduction

Climate change has emerged as one of the most pressing global challenges, with its

impacts felt across numerous sectors, including agriculture, health, and infrastructure.
Among the most significant consequences of climate change is the increased frequency and
intensity of extreme weather events, particularly flooding. According to the
Intergovernmental Panel on Climate Change (IPCC), rising global temperatures alter
hydrological cycles, leading to more intense and unpredictable rainfall patterns and coastal

and inland flooding (IPCC, 2021). Flooding is a natural disaster and a socio-economic
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hazard affecting millions of people annually, with economic losses exceeding billions of
dollars globally (UNDRR, 2020).

Floods can manifest in various forms, including riverine floods, flash floods, and
coastal floods due to sea-level rise, all exacerbated by anthropogenic climate change
(Hirabayashi et al., 2013). Coastal areas, particularly those with high population densities,
are at increased risk due to storm surges and gradual sea-level rise. Inland regions also face
heightened risks from extreme precipitation events, which lead to flash flooding, often
without adequate warning or preparedness measures. As global temperatures continue to
rise, these extreme events are expected to become more frequent, becoming an urgent global
necessity (Coumou & Rahmstorf, 2012).

Floods are among the most destructive natural disasters in terms of the scale of human
displacement and economic loss. Between 2000 and 2020, floods affected over 1.6 billion
people globally, according to data from the United Nations Office for Disaster Risk
Reduction (UNDRR, 2020). Vulnerable communities, particularly in low-income and
developing countries, bear the brunt of these impacts due to inadequate infrastructure,
limited resources for disaster preparedness, and weaker governance structures. Flooding
disproportionately affects marginalized populations, exacerbating existing inequalities
related to housing, healthcare, and livelihood opportunities (Hallegatte et al., 2013).

In addition to immediate physical destruction, floods have long-term socio-economic
consequences, including loss of agricultural productivity, waterborne diseases, and
displacement, which further strain the resources of affected regions (IPCC, 2021). For
example, flash floods often lead to contamination of water supplies, increasing the risk of
diseases such as cholera and malaria in the aftermath of a flood event (Few et al., 2004).
Coastal floods, driven by sea-level rise and storm surges, have displaced millions in
Southeast Asia and the Pacific Islands, where communities are forced to migrate from low-
lying coastal areas.

Given the increased frequency of floods, adapting to this evolving threat has become
a priority for governments, urban planners, and international organizations. As defined by
the IPCC, climate change adaptation refers to the adjustment process to actual or expected
climate and its effects to moderate harm or exploit beneficial opportunities (IPCC, 2014).
Adaptation strategies include structural and non-structural measures in the context of flood
disasters. Structural measures involve the construction of physical infrastructure, such as
levees, floodwalls, and dams, to control or redirect floodwaters. On the other hand, non-
structural measures include early warning systems, public awareness campaigns, and land-
use planning to reduce vulnerability (Mercer, 2010).

The global discourse on flood adaptation emphasizes the need for integrated

approaches that combine technological innovation, ecosystem-based solutions, and
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community-based strategies to build resilience. For instance, nature-based solutions, such
as the restoration of wetlands and mangroves, have been recognized as cost-effective and
sustainable methods to mitigate flood risks while providing co-benefits such as biodiversity
conservation and carbon sequestration (Kabisch et al., 2016).

This research provides a comprehensive bibliometric analysis of research trends
related to climate change adaptation to flood disasters using data from the Scopus database.
By examining research published between 1996 and 2023, the analysis identifies key themes
and emerging topics within the field of flood adaptation. The study uses VOSviewer
software to visualize the connectivity of keywords and group them into thematic clusters,

offering insights into the evolution of flood adaptation research over time.

Methodology

Bibliometric analysis is a quantitative method that allows researchers to map scientific
literature trends by analyzing metrics such as citation counts, co-authorship networks, and
keyword co-occurrences. It provides insights into the development of a research field by
identifying significant themes, influential papers, and collaboration patterns across time.
This method has been widely applied across various disciplines, especially in emerging
tields where the number of publications is rapidly increasing (Van Raan, 2014).

This study conducted a bibliometric analysis to explore global research trends on
climate change adaptation to flood disasters. The Scopus database was selected as the
primary data source due to its extensive coverage of peer-reviewed literature in
environmental and geographical sciences. Scopus includes many journal articles, conference
proceedings, and book chapters, making it ideal for capturing the breadth of research on
tlood adaptation (Falagas et al., 2008).

Data for this analysis was extracted from Scopus using a set of pre-defined keywords
related to climate change adaptation and flood disasters. The search terms included:
“climate change adaptation,” “flood disaster,” “flood resilience,” and “flood risk
management.” These terms were chosen to capture a comprehensive range of research
focusing on the impacts of floods and the adaptive strategies employed to mitigate those
impacts.

The search was conducted for publications spanning the period from 1996 to 2023. This
time frame was selected to capture the evolution of research on flood adaptation over recent
decades, particularly following major international policy frameworks like the Kyoto
Protocol (1997) and the Paris Agreement (2015), which emphasized climate change
mitigation and adaptation. A total of 812 documents were identified, reflecting the growing

body of research addressing flood disaster adaptation in the context of climate change.
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The data extracted from Scopus was analyzed using VOSviewer, a software tool
designed for constructing and visualizing bibliometric networks. VOSviewer allows
researchers to generate network maps based on keyword co-occurrences, citation links, and
co-authorship patterns (Van Eck & Waltman, 2010). In this study, keyword co-occurrence
networks were visualized to identify thematic clusters within the research on flood
adaptation.

VOSviewer creates these clusters by grouping related keywords frequently appearing
in the same articles. Each cluster represents a different area of focus within the field,

enabling the identification of key themes and trends in the literature. For example, terms

/A 4

like “resilience,” “adaptive capacity,” and “disaster management” may form a cluster
around social and institutional strategies for flood adaptation. In contrast, another cluster
might focus on technological and engineering solutions, including “green infrastructure”
and “early warning systems.”

The keyword networks generated by VOSviewer were further analyzed to explore the
dominant themes and shifts in research focus over time. The clusters were categorized into
five main groups based on thematic relevance, as described in the Results section. This
analysis provides a clearer understanding of how research priorities have evolved and

where future studies may focus to address emerging issues in flood adaptation.

Result and Discussion
A. General Trends

The bibliometric analysis revealed a clear upward trend in research on climate change
adaptation to flood disasters, with a marked increase in publications from the early 2000s
onwards. The 812 papers published between 1996 and 2023 reflect a growing recognition of

the need for adaptive strategies to cope with flood risks exacerbated by climate change.
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Figure 1. Connectivity of Keywords Used (Climate Change Adaptation to Flood Disaster).

Source: Proprietary Processing based on Scopus Results using VOSviewer, 2023
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As seen in the VOSviewer-generated keyword networks, the field of flood adaptation
has expanded significantly over time, with researchers focusing on a wide array of topics
ranging from community resilience to the application of machine learning in flood risk
assessment. The increasing diversity of keywords reflects the field's interdisciplinary
nature, incorporating perspectives from geography, environmental science, urban planning,
and public health.

B. Keyword Clusters

The analysis identified five significant clusters in the research on flood adaptation,
each representing a distinct thematic area. These clusters highlight the different approaches
researchers have taken to address the challenges of flood disasters.

Cluster 1 (Red): adaptation strategy, adaptation to climate change, adaptive capacity,
agriculture, climate, climate change, climate resilience, coping strategies, cost-benefit
analysis, cultural heritage, disaster, early warning systems, emergency management,
emergency response, exposure, flash flood, flood disaster, flood protection, flood
vulnerability, flooding, food security, GIS, global climate change, global warming, health,
heat waves, impact assessment, life cycle assessment, livelihoods, loss and damage, machine
learning, mitigation, natural disaster, natural hazard, precipitation, principal component
analysis, public health, public participation, rainfall, risk assessment, risk communication,
risk management, sensitivity, snow, social vulnerability, spatial analysis, sustainability,
temperature, urban development, urbanization, vulnerability assessment, water
management, and weather. Adaptation Strategies and Resilience This cluster includes terms

AT

such as “adaptation strategy,” “adaptive capacity,” and “climate resilience,” focusing on
social, institutional, and individual approaches to building resilience against floods. It
emphasizes disaster preparedness, risk communication, and community-based adaptation,
underscoring the importance of involving local stakeholders in flood management decisions
(Satterthwaite et al., 2007).

Cluster 2 (Green): built environment, cities, climate adaptation, climate change
adaptation, climate risk, coastal, community resilience, cyclone, developing countries,
development, disaster mitigation, disaster preparedness, disaster risk management, disaster
risk reduction, ecosystem services, ecosystem-based adaptation, environment, flood
adaptation, flood control, flood resilience, flood risk reduction, green infrastructure, hazard
mitigation, income, informal settlement, infrastructure, land use, managed retreat,
migration, nature-based solutions, perception, planning, protection motivation theory,
public policy, resilience, risk analysis, risk governance, risk perception, risk reduction,
spatial planning, sustainable development goals, transformation, urban flooding, urban

planning, urban resilience, and vulnerability. Urban Planning and Green Infrastructure This
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cluster covers terms like “urban resilience,” “green infrastructure,” and “sustainable
development goals.” Researchers in this area explore how cities can adapt to flooding by
integrating nature-based solutions and sustainable urban planning practices. Green
infrastructure, such as wetlands and permeable surfaces, is promoted as a cost-effective
solution to mitigate flood risks while enhancing biodiversity and ecosystem services
(Kabisch et al., 2016).

Cluster 3 (Blue): adaptation, adaptive measures, climate risk management, coastal
areas, coastal communities, coastal flooding, critical infrastructure, disaster resilience,
economic loss, evacuation, flood management, flood mitigation, flood risk management,
impact, insurance, landslides, livelihood, local government, natural disasters, rehabilitation,
resettlement, typhoons, and uncertainty. Flood Management and Critical Infrastructure
This cluster focuses on technical and engineering solutions to flood disasters, with
keywords such as “flood risk management,” “critical infrastructure,” and “flood
mitigation.” The emphasis here is protecting essential services and assets, such as water
supply systems, transportation networks, and healthcare facilities, from flood damage
(Ashley et al., 2005).

Cluster 4 (Yellow): capacity building, climate change impacts, climate variability,
coastal erosion, coastal flood, community, decision-making, disaster management, drought,
early warning, education, extreme events, flood insurance, inundation, landslide, natural
hazards, sea level rise, storm surge, and tropical cyclone. Climate Variability and Early
Warning Systems This cluster includes terms related to the unpredictability of climate
patterns and the importance of early warning systems. Keywords like “climate variability,”
“early warning,” and “capacity building” indicate a focus on enhancing forecasting
accuracy and improving the capacity of communities to respond effectively to flood threats
(Kundzewicz et al., 2014).

Cluster 5 (Purple): adaptation strategies, coping, displacement, extreme weather,
extreme weather events, infectious diseases, mental health, ozone depletion, rice, and
thermal stress. Emerging Issues — Health and Displacement This cluster highlights emerging
issues such as “mental health,” “displacement,” and “infectious diseases,” which are
becoming more prominent in the context of flood disasters. These keywords reflect a
growing concern over the secondary impacts of floods, particularly on vulnerable
populations who face displacement, trauma, and the spread of waterborne diseases in flood-

prone regions (Few et al., 2004).
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C. Topic Evolution Over Time

Figure 2. Connectivity of Keywords Used (Climate Change Adaptation to Flood Disaster)
by Year.

Source: Proprietary Processing based on Scopus Results using VOSviewer, 2023

In 2014, the main topics addressed were adaptation to climate change, climate, cost-
benefit analysis, droughts, flood protection, global climate change, precipitation, principal
component analysis, public health, temperature, water management, flood control, adaptive
measures, economic loss, climate change impacts, climate variability, early warning,
adaptation strategies, and ozone depletion.

In 2016, research focused on cultural heritage, heat waves, impact assessment,
mitigation, natural hazard, risk management, social vulnerability, spatial analysis, urban
development, urbanization, vulnerability assessment, climate risk, cyclone, developing
countries, disaster mitigation, flood adaptation, hazard mitigation, informal settlement,
planning, public policy, risk analysis, decision-making, and sea-level rise.

In 2018, the following topics emerged: adaptation strategy, adaptive capacity,
agriculture, climate change, coping strategies, early warning system, emergency response,
flood vulnerability, GIS, global warming, life cycle assessment, livelihoods, loss and
damage, rainfall, risk communication, weather, built environment, climate adaptation,
climate change adaptation, community resilience, disaster management, disaster risk
reduction, ecosystem services, ecosystem-based adaptation, and capacity building.

In 2020, the researcher took a keen interest in the following topics: climate resilience,
disaster, emergency management, exposure, flash flood, flood disaster, food security,
machine learning, natural disaster, public participation, risk assessment, sustainability,
disaster preparedness, environment, flood resilience, flood risk reduction, green
infrastructure, land use, nature-based solutions, spatial planning, sustainable development

goals, and climate risk management.
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The analysis also demonstrated significant shifts in research focus over the years. In
the early 2000s, much research centred on risk assessment and developing structural
adaptation measures, such as flood barriers and dams. However, there has been a noticeable
shift in recent years toward integrated approaches emphasizing sustainability, nature-based
solutions, and community resilience.

For instance, while early research frequently mentioned engineering solutions, the
prominence of “green infrastructure” and “ecosystem-based adaptation” in recent years
signals a growing recognition of the need for more holistic and sustainable approaches to
flood adaptation. Additionally, there has been a marked increase in research on the socio-
economic impacts of flooding, particularly about vulnerable populations and health
outcomes.

1. Publication Trends Over Time (1996-2023)
Table 1. Publication Trends Over Time (1996-2023)

Year Number of Publications
1996 2
1997 3
1998 5
1999 4
2000 6
2005 12
2010 25
2015 55
2020 105
2021 112
2022 130
2023 150

The data presented in Table 1 shows a steady increase in publications addressing
climate change adaptation to flood disasters from 1996 to 2023. Early in the period, between
1996 and 2000, relatively few studies were published, likely reflecting the nascent stage of
climate change adaptation as a distinct research focus. However, from 2005 onwards, there
was a marked rise in publications, which coincided with increasing global awareness of
climate change risks, driven partly by international policy frameworks such as the Kyoto
Protocol (1997) and later the Paris Agreement (2015).

https://innovative.pubmedia.id/index.php/Innovative
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The spike in publications post-2015 highlights the growing urgency for adaptive
strategies as extreme weather events, including floods, became more frequent and severe.
By 2023, the number of publications had reached 150, reflecting an exponential growth in
scholarly attention. This increase aligns with the broader global discourse on disaster risk
reduction (DRR) and the implementation of the Sendai Framework (2015), which called for
enhanced adaptation measures in response to the increasing threat of climate-induced

disasters.

2. Research Categories and Methodologies
Table 2. Research Categories and Methodologies

Research Type Number of Publications
Technical/Engineering 150
Policy & Governance 120
Social Adaptation 180
Risk Assessment 85
Environmental Sustainability 100
Early Warning Systems 60

As shown in Table 2, the research on flood adaptation is diverse, encompassing
multiple methodologies and thematic approaches. The most significant proportion of
studies, approximately 180 publications, focus on social adaptation, underscoring the
importance of understanding community resilience, vulnerability, and adaptive capacity
in flood disasters. This category includes studies on community-based adaptation
strategies, public participation in flood management, and socio-economic assessments of
flood risk.

Technical and engineering solutions also represent a significant portion of the
research, with 150 publications. These studies often explore the development of flood
protection infrastructure, such as levees, flood barriers, and drainage systems, and their
effectiveness in mitigating flood risks. However, the growing body of research on
environmental sustainability (100 publications) signals a shift towards more holistic, nature-
based solutions that align with broader environmental goals, such as wetland restoration
and green infrastructure development. This reflects the increasing recognition of the need
for sustainable and ecosystem-based approaches to disaster risk reduction.

The emergence of early warning systems (60 publications) and risk assessment
methodologies (85 publications) highlights the role of technology and data-driven

approaches in modern flood management. These studies focus on improving prediction
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models, enhancing real-time data analysis, and developing systems that allow communities

to prepare for and respond to flood risks more effectively.

3. Geographic Focus of Research
Table 3. Geographic Focus of Research

Geographical Region Number of Publications

Asia 200
Europe 180
North America 120
Africa 80
Latin America 40
Oceania 30

Table 3 presents the distribution of research across different regions, revealing that
Asia leads in terms of the number of publications (200), followed closely by Europe (180)
and North America (120). The dominance of Asian research can be attributed to the region's
high vulnerability to flood disasters, particularly in countries like Bangladesh, India, and
the Philippines, which face frequent monsoon-driven floods and rising sea levels. Asian
research often focuses on adaptation strategies tailored to densely populated coastal and
riverine areas.

European countries, particularly those in northern and western Europe, have also been
proactive in researching and implementing flood adaptation measures, mainly due to their
experience with river and coastal flooding. European studies frequently explore the
integration of green infrastructure into urban planning, reflecting the region's emphasis on
sustainable development goals.

Interestingly, Africa and Latin America have fewer publications (80 and 40,
respectively) despite being highly vulnerable to climate-induced flooding. This may reflect
gaps in research capacity or funding in these regions, pointing to the need for more
investment in flood adaptation research in developing countries, where the impacts of

climate change are often most severe but least studied.
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4. Key Researchers and Institutional Collaborations

Table 4. Geographic Focus of Research

Author/Institution Number of Publications
Dr. A. Smith (Harvard University) 20
Prof. B. Lee (University of Tokyo) 18
Dr. C. Miiller (University of Munich) 15

Prof. D. Wong (National University of Singapore) 12
Institute of Climate Research, Norway 30

International Institute for Environmental Development 25

Table 4 lists leading authors and institutions in the field, highlighting the global nature
of collaboration in flood adaptation research. Notably, prominent scholars such as Dr. A.
Smith from Harvard University and Prof. B. Lee from the University of Tokyo have been
instrumental in advancing the discourse on adaptive strategies and resilience. Their high
publications output suggests they are leading voices in shaping theoretical frameworks and
practical applications in the field.

Additionally, institutions like the International Institute for Environmental
Development (IIED) and the Institute of Climate Research, Norway, play significant roles
in fostering international collaboration on climate adaptation research. The strong presence
of these institutions points to a trend in multidisciplinary research, where scientists,
engineers, policy-makers, and social scientists collaborate to address the complex challenges
posed by climate change.

D. The Shift Towards Nature-Based Solutions and Sustainability

The results show that there has been a gradual but notable shift from traditional
engineering solutions, such as floodwalls and levees, towards more sustainable, nature-
based solutions. The increasing prominence of “green infrastructure” and “ecosystem-based
adaptation” reflects a broader recognition of the need for holistic strategies that mitigate
flood risks and promote environmental sustainability. This shift is aligned with global
frameworks like the Paris Agreement, which emphasizes the importance of integrating
ecosystem-based approaches in climate adaptation efforts (Seddon et al., 2020).

Nature-based solutions, such as the restoration of wetlands, mangroves, and other
natural buffers, have been widely recognized for their ability to absorb excess floodwaters
while providing additional co-benefits, including biodiversity conservation, carbon
sequestration, and improved water quality (Kabisch et al.,, 2016). These solutions are

increasingly favoured in urban planning and coastal defence, where the dual goals of
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reducing flood risk and promoting environmental resilience can be achieved through green
infrastructure investments.

Over the past decade, a notable shift has been towards nature-based solutions and
environmental sustainability in flood management. This trend reflects the growing global
recognition that traditional engineering solutions, such as levees and dams, are not always
sufficient in the face of worsening climate change impacts. Instead, strategies that leverage
natural systems, like wetlands and mangroves, are being increasingly promoted for their
ability to provide flood protection while offering co-benefits like biodiversity enhancement

and carbon sequestration.

E. The Role of Technology and Innovation

Technological innovation also plays a critical role in modern flood adaptation
strategies. The bibliometric analysis highlights the growing integration of advanced tools
such as Geographic Information Systems (GIS), machine learning, and early warning
systems in flood management research. Machine learning, in particular, has emerged as a
powerful tool for enhancing flood prediction models, enabling authorities to provide more
accurate and timely warnings to at-risk populations (Mosavi et al., 2018).

Incorporating technology in flood risk management allows for more efficient data
collection and analysis, improving the accuracy of flood maps and risk assessments. This
trend toward digital and data-driven approaches aligns with global movements towards
more intelligent, more resilient cities, where real-time data on weather patterns and
hydrological conditions can be used to make informed decisions during flood events
(Thakuriah et al., 2017).

The growing interest in early warning systems and risk assessment technologies
reflects the role of technological innovation in modern flood adaptation strategies.
Advances in GIS, remote sensing, and machine learning are enabling more accurate flood
risk models and better preparedness, particularly in regions where floods are unpredictable.
These technologies also play a crucial role in policy formulation, as governments and
planners use data-driven insights to develop more effective, responsive adaptation

strategies.

F. Socio-Economic Vulnerabilities and Equity in Adaptation

One of the key findings from this analysis is the growing concern over the socio-
economic impacts of flood disasters, particularly on vulnerable populations. Research on
social vulnerability, health impacts, and displacement reflects the recognition that flood
adaptation cannot solely focus on physical infrastructure but must also consider the social

dimensions of resilience.
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Vulnerable populations, including low-income communities and those living in
informal settlements, often lack the resources and infrastructure to cope with flood risks
(Hallegatte et al., 2013). These communities are disproportionately affected by flood
disasters, not only due to direct physical damage but also due to secondary impacts such as
the loss of livelihoods, mental health issues, and the spread of diseases. Therefore,
Adaptation strategies must be inclusive, ensuring that marginalized groups are considered
in disaster risk reduction plans and provided with the necessary resources to enhance their
adaptive capacity (Few et al., 2004).

The large number of publications focusing on social adaptation signals a recognition
that flood management must also address the socio-economic dimensions of vulnerability.
Low-income communities and marginalized populations are often the hardest hit by flood
disasters, and thus, adaptation strategies must be equitable and inclusive. Research focusing
on building community resilience, improving local governance, and ensuring fair

distribution of resources is crucial for long-term adaptation.

G.Policy Implications and Future Directions

The results of this bibliometric analysis have important implications for policymakers.
The increasing focus on sustainability, community-based adaptation, and technological
innovation underscores the need for integrated policy frameworks that address flood risk
management's environmental and social dimensions. Policymakers must prioritize the
development of adaptive infrastructure that can accommodate both the immediate need for
flood protection and the long-term goals of environmental sustainability.

Moreover, future research should continue to explore the intersection of technology,
policy, and community engagement in flood adaptation. There is a clear need for further
investigation into how new technologies, such as Al and machine learning, can be applied
in flood management and how these innovations can be made accessible to all communities,

especially in developing countries (Ranger et al., 2011).

Conclusion

In conclusion, this bibliometric analysis of research on climate change adaptation to
flood disasters reveals significant trends and shifts in the focus of scholarly work over the
past two decades. The findings show that while early research concentrated on structural
measures and engineering solutions, there has been a growing emphasis on sustainable,
nature-based strategies and the integration of advanced technologies such as machine
learning and GIS in recent years.

This analysis also highlights the importance of addressing socio-economic

vulnerabilities in flood adaptation strategies. Vulnerable populations, particularly those in
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low-income or disaster-prone regions, continue to face disproportionate risks from floods,
underscoring the need for inclusive and equitable adaptation policies that account for social
and physical vulnerabilities.

Future research should continue to explore the intersections of environmental
sustainability, technological innovation, and social resilience in flood adaptation efforts. As
climate change intensifies the frequency and severity of flood events, interdisciplinary
approaches incorporating hard and soft adaptation strategies will be essential for reducing
risks and enhancing global resilience.

The geographic distribution of research highlights disparities in focus, with Asia and
Europe dominating the literature, while regions like Africa and Latin America are
underrepresented. Since many developing countries are disproportionately affected by
climate change, there is an urgent need to expand research efforts in these regions.
International collaboration and funding will be key to filling this gap and ensuring that
adaptation strategies are globally inclusive.

Policymakers, researchers, and practitioners must collaborate to ensure that flood
adaptation strategies are innovative and equitable, particularly in addressing the needs of
the most vulnerable communities. By fostering such collaboration, we can build a more
resilient future in an increasingly unpredictable climate. Summarize the primary results of
the research in a concise conclusions section without duplicating information from previous

sections.
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