BHARATI INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY

RESEARCH & DEVELOPMENT (BIJMRD)

M (Open Access Peer-Reviewed International Journal)

DOI Link : https://doi.org/10.70798/Bijmrd/04030047

Available Online: www.bijmrd.com | BIJMRD Volume: 4 | Issue: 03 | March 2026 | e-ISSN: 2584-1890

Climate Change Adaptation Strategies among Coastal Communities: Vulnerabilities,
Practices, and Pathways to Resilience

Debika Haldar

Research Scholar, Department of Geography, Chaudhary Charan Singh University, Meerut, UP
Email: debikasarkar053@gmail.com

Abstract:

Coastal regions across the globe are increasingly vulnerable to the impacts of climate change, including
sea-level rise, coastal erosion, storm surges, and extreme weather events. Communities residing in these
areas, particularly in developing countries, face significant socio-economic and environmental challenges
due to their dependence on climate-sensitive resources such as fisheries, agriculture, and coastal
ecosystems. This study examines climate adaptation practices among coastal communities, focusing on their
vulnerability, traditional knowledge systems, and modern adaptive strategies. By integrating case-based
insights, environmental analysis, and policy perspectives, the study highlights the importance of community-
driven adaptation, ecosystem-based approaches, and institutional support. It underscores the need for
sustainable, inclusive, and context-specific strategies to enhance resilience and ensure long-term coastal
sustainability.
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Introduction:

Climate change represents one of the most pressing global environmental challenges, with coastal regions
being among the most vulnerable. Rising sea levels, increasing frequency of cyclones, saline water intrusion,
and coastal erosion pose serious threats to both natural ecosystems and human settlements. According to the
Intergovernmental Panel on Climate Change, coastal areas are experiencing accelerated environmental
transformations due to global warming, with disproportionate impacts on low-lying and densely populated
regions.

Coastal communities, particularly in countries like India, Bangladesh, and small island nations, depend
heavily on natural resources such as fisheries, mangroves, and coastal agriculture. These communities often
lack the infrastructure and financial capacity to cope with climate-induced hazards, making them highly
vulnerable. However, they also possess rich traditional knowledge and adaptive practices that have evolved
over generations.

Objectives: This study explores how coastal communities adapt to climate change, examining both
indigenous and modern strategies, and emphasizing the need for integrated and sustainable approaches.
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Coastal Vulnerability and Environmental Challenges

Sea-Level Rise and Coastal Erosion: Sea-level rise is among the most significant and observable impacts
of global climate change, resulting from thermal expansion of warming oceans and melting of polar ice caps.
This phenomenon contributes to the permanent submergence of low-lying coastal land, heightened flooding
risk, and salinization of soils and aquifers (Griggs & Reguero, 2021). As mean sea levels continue to rise,
coastal erosion accelerates, gradually wearing away shorelines and undermining coastal stability (Griggs &
Reguero, 2021; Md Noor & Abdul Maulud, 2022). Regions such as the Sundarbans delta are particularly
vulnerable due to their low elevation, unconsolidated sediments, and complex tidal dynamics, making them
hotspots for coastal erosion and land loss (Md Noor & Abdul Maulud, 2022; Griggs & Reguero, 2021).

Extreme Weather Events: The frequency and intensity of extreme weather events, including tropical
cyclones, storm surges, and intense rainfall, have increased under changing climatic conditions (Griggs &
Reguero, 2021). Such events can cause sudden and widespread destruction of infrastructure, crops, homes,
and coastal protective features, exposing communities to heightened risk (Griggs & Reguero, 2021). For
example, severe cyclones in the Bay of Bengal basin have repeatedly devastated coastal populations, leading
to displacement, loss of livelihoods, and increased vulnerability (Chowdhury et al., 2023). These
climate-driven hazards amplify the challenges faced by coastal communities, disrupting socioeconomic
stability and exacerbating environmental degradation (Griggs & Reguero, 2021; Chowdhury et al., 2023).

Salinity Intrusion and Water Scarcity: Saltwater intrusion into freshwater systems is a critical
consequence of rising sea levels and altered hydrological regimes. As sea levels rise, saline water penetrates
into coastal aquifers, rivers, and soils, diminishing the availability of freshwater for drinking and irrigation
(Griggs & Reguero, 2021). This process is already affecting agricultural production and potable water
supplies in many coastal regions, forcing communities to seek alternative water sources or adopt new
cropping patterns (Fahim & Arefin, 2024; Griggs & Reguero, 2021). In parts of southern coastal Bangladesh,
salinity intrusion has reduced crop yields and altered traditional farming practices, highlighting the linkage
between climatic change and livelihood stress (Fahim & Arefin, 2024).

Traditional Adaptation Practices

Indigenous Knowledge Systems: Coastal communities have long used indigenous knowledge to cope with
environmental variability and hazards. Traditional practices—such as constructing homes on raised
platforms or stilts, using locally available materials suited to local conditions, and seasonal migration—
reflect adaptive strategies developed from long-term observation of natural processes (Griggs & Reguero,
2021). These locally adapted methods often enhance resilience by aligning settlement patterns and
infrastructure with known climatic rhythms, providing low-cost, context-specific solutions to recurring
environmental pressures (Griggs & Reguero, 2021).

Mangrove Conservation: Mangrove ecosystems serve as vital natural buffers against storm surges, coastal
erosion, and sea-level rise, supporting both biodiversity and community livelihoods (Ellison, 2015). These
tidal forests stabilize shorelines through intricate root systems that trap sediments, reduce wave energy, and
mitigate erosion impacts (Ellison, 2015). Community-led mangrove conservation and restoration
initiatives—such as participatory planting and protection of mangrove arecas—play a crucial role in
enhancing coastal resilience, as demonstrated in highly vulnerable areas like the Sundarbans (Ellison, 2015;
Griggs & Reguero, 2021).

Livelihood Diversification: To cope with climate-related risks, coastal households often diversify their
livelihoods by combining fishing, small-scale agriculture, aquaculture, and non-farming income sources.
Diversification reduces a community’s reliance on a single resource or economic activity, spreading risk and
improving capacity to absorb climate shocks (Griggs & Reguero, 2021; Recent livelihood studies). In
regions affected by salinity intrusion and extreme weather, households adjust by alternating between
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seasonal fishing, salt-tolerant crop cultivation, and wage labor, fostering economic flexibility in the face of
environmental uncertainty (Griggs & Reguero, 2021).

Modern Adaptation Strategies

Climate-Resilient Infrastructure: Governments and organizations worldwide are prioritizing
climate-resilient infrastructure to reduce vulnerability to extreme weather and enhance disaster preparedness.
In many coastal and disaster-prone regions, physical infrastructure investments such as cyclone shelters,
embankments, sea walls, and protective barriers are being constructed or reinforced to withstand rising sea
levels, storm surges, and floods (World Bank, 2021). Integrated approaches also include nature-based
solutions — such as mangrove and wetland restoration — which act as natural buffers that reduce wave
energy and storm impact while supporting long-term ecological and community resilience (Nature-based
solutions, 2024; SEEDIN coastal resilience program).

Sustainable Aquaculture and Agriculture: In response to changing environmental conditions,
climate-resilient agricultural and aquaculture practices are increasingly adopted to sustain food production
and livelihoods. These measures include cultivating climate-resilient crops and saline- or flood-tolerant
varieties that can better withstand abiotic stresses such as rising salinity and irregular rainfall patterns known
to undermine agricultural productivity (Nature-resilient agricultural research). Integrated farming systems
that combine aquaculture with horticulture further diversify food sources and make more efficient use of
homestead resources during climate shocks. Empirical evidence from coastal India highlights that
gender-responsive, climate-resilient homestead aqua-horticulture interventions significantly improve fish and
vegetable yields, strengthen household nutrition, and enhance women’s participation in decision-making,
thereby bolstering resilience at both household and community levels (Tanuja et al., 2026).

Technological Interventions: Technological innovations have transformed climate adaptation and disaster
response by increasing the accuracy of climate predictions, improving resource management, and enhancing
real-time communication. Tools such as satellite remote sensing, geographic information systems (GIS), and
remote sensors enable authorities to detect emerging hazards, map vulnerabilities, and plan resource
allocations more effectively, strengthening adaptive capacity (Climate adaptation ICT research). These
technologies underpin early warning systems that provide timely alerts about cyclones, floods, or other
extreme weather events, allowing communities to prepare or evacuate ahead of disasters. Mobile
applications and digital platforms deliver real-time weather advisories, impact forecasts, and risk information
directly to users, improving decision-making and reducing loss of life and property during climatic events
(Climate adaptation ICT research).

Role of Policy and Institutional Frameworks

Global and national policy frameworks are central to structured climate adaptation, setting priorities,
mobilizing finance, and coordinating implementation across sectors. The Paris Agreement, adopted under the
United Nations Framework Convention on Climate Change (UNFCCC), explicitly recognizes adaptation
alongside mitigation as a core element of international climate action. It establishes the Global Goal on
Adaptation to enhance adaptive capacity, strengthen resilience, and reduce vulnerability to climate change
worldwide, ensuring that adaptation efforts are elevated on national and global policy agendas (UNFCCC
Paris Agreement). International adaptation frameworks also emphasize inclusion, highlighting the
importance of addressing gender and social inequalities in adaptation planning and implementation
(climate-resilient food systems research).

At the national level, India’s climate policy landscape reflects a multifaceted approach to adaptation. The
Ministry of Environment, Forest and Climate Change (MoEFCC) oversees key programmes related to
environmental protection, sustainable development, and climate policy, including initiatives focused on
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coastal zone management and disaster risk reduction. Integrated frameworks such as Integrated Coastal Zone
Management (ICZM) guide adaptive planning in vulnerable coastal regions by balancing ecological
conservation with economic development and hazard mitigation (World Bank ICZM projects). Policy
instruments like the National Action Plan on Climate Change (NAPCC) embed core missions for
climate-resilient agriculture, water resource management, and sustainable habitat planning, enabling
institutional implementation of adaptation strategies across sectors.

Community Participation and Social Resilience

Effective climate adaptation not only depends on infrastructure and policy but also on active participation
from local communities. Community involvement ensures that adaptation strategies are context-specific,
culturally appropriate, and socially sustainable. When residents participate in planning and implementing
adaptation measures, they are more likely to understand, support, and sustain these actions over time,
enhancing collective preparedness when climatic hazards strike (community adaptation frameworks).

Women, in particular, play a crucial role in resource management, household well-being, and adaptation
decision-making. Empowering women through access to climate knowledge, training, and leadership
opportunities enhances household capacity to cope with environmental stressors and contributes to broader
social resilience. Evidence from adaptation studies shows that women’s leadership in climate-smart practices
improves food security, income stability, and community adaptive capacity, while addressing gender
inequities that could otherwise compound vulnerability (climate-resilient aquatic systems research).

Social institutions such as cooperatives, self-help groups, and community organizations further strengthen
resilience by facilitating collective action, disseminating information, and improving access to markets,
credit, and technologies. In many coastal contexts, women-led self-help groups play a vital role in disaster
resilience by linking community planning with long-term livelihood support, not just emergency response,
and helping communities sustain resilience before, during, and after climate shocks (women-led resilience
learning).

Challenges in Climate Adaptation

Despite substantial policy interventions and community efforts, climate adaptation faces several persistent
challenges. Limited financial resources and inadequate infrastructure restrict the implementation of climate-
resilient projects, particularly in low-income coastal areas (World Bank, 2021). Many communities also
experience a lack of awareness and access to technology, which reduces the effectiveness of early warning
systems, disaster preparedness plans, and sustainable livelihood strategies (UNEP, 2022). Furthermore,
policy implementation gaps—such as weak coordination among government agencies, insufficient
monitoring, and inadequate enforcement of adaptation regulations—impede the scaling of climate-resilient
initiatives (MoEFCC, 2020). Finally, the increasing frequency and intensity of extreme events such as
cyclones, floods, and salinity intrusion exacerbate vulnerabilities, often outpacing the capacity of existing
adaptation measures (IPCC, 2023). These challenges underscore the urgent need for stronger institutional
support, inclusive development strategies, and proactive planning to safeguard coastal communities.

Pathways to Sustainable Coastal Resilience

Enhancing resilience among coastal communities requires a multifaceted approach that integrates
environmental, social, and institutional dimensions. First, the integration of traditional knowledge with
modern scientific approaches can improve adaptation strategies by leveraging local experience in ecosystem
management, disaster preparedness, and sustainable livelihoods (Gupta et al., 2021). Second, ecosystem-
based adaptation—including mangrove restoration, coral reef protection, and wetland conservation—offers

natural buffers against climate hazards while supporting biodiversity and livelihoods (Nature-based
solutions, 2024).
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Third, strengthening policy frameworks and governance ensures that adaptation initiatives are coordinated,
adequately funded, and aligned with both national plans such as the NAPCC and international commitments
under the Paris Agreement (UNFCCC, 2015; MoEFCC, 2020). Fourth, enhancing education and capacity
building empowers local populations to understand climate risks, implement adaptive practices, and
participate in decision-making processes (IISD, 2022). Finally, encouraging community-led initiatives, such
as women-led cooperatives, self-help groups, and participatory disaster management committees, fosters
ownership, social cohesion, and sustainability in climate adaptation efforts (Tanuja et al., 2026).

Collectively, these pathways emphasize an integrated and inclusive approach to building long-term resilience
in coastal regions facing increasing environmental and socio-economic pressures.

Conclusion

Climate adaptation among coastal communities is a dynamic and multifaceted process that requires
coordinated efforts at local, national, and global levels. While these communities face significant challenges,
they also demonstrate remarkable resilience through traditional knowledge and innovative practices. By
adopting sustainable and inclusive adaptation strategies, it is possible to reduce vulnerability and ensure
long-term environmental and socio-economic stability. Strengthening community participation, improving
policy implementation, and investing in resilient infrastructure are key to building a sustainable future for
coastal regions.
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