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ABSTRACT

Climate change presents significant and growing challenges to human and natural systems across the
globe. While mitigation efforts aim to reduce greenhouse gas emissions, adaptation strategies are essential
to cope with the unavoidable impacts already underway. This paper explores the scientific foundation of
climate change adaptation and analyzes various frameworks, sector-specific strategies, and community-
based approaches aimed at enhancing societal and ecological resilience. Special attention is given to the
roles of technology, innovation, policy instruments, and financial mechanisms in supporting adaptation
efforts. Through the examination of national plans, local initiatives, and successful case studies, the paper
identifies best practices and critical gaps in current adaptation efforts. The findings underscore the
importance of inclusive, context-specific, and forward-looking strategies that integrate scientific
knowledge, traditional practices, and institutional collaboration. Ultimately, this paper calls for a holistic,
multi-level approach to adaptation that ensures sustainability, equity, and long-term resilience in the face
of a changing climate.

Keywords: Climate change, adaptation, resilience, ecosystem-based adaptation, climate-smart
agriculture, early warning systems, National Adaptation Plans, policy frameworks, climate finance,
community-based adaptation

INTRODUCTION

Climate change adaptation refers to the process of adjusting natural or human systems in response to
actual or expected climatic stimuli or their effects, which moderates harm or exploits beneficial
opportunities (IPCC, 2022). As global greenhouse gas emissions continue to rise, leading to increased
temperatures, sea level rise, and more frequent extreme weather events, adaptation has become a critical
component of climate action. Unlike mitigation—which seeks to reduce emissions—adaptation focuses
on dealing with the consequences of climate change that are already occurring or projected to occur.
Historically, adaptation was considered a secondary response to climate change. However, with the
growing recognition that many climate impacts are unavoidable even under ambitious mitigation
scenarios, adaptation is now regarded as equally important (UNEP, 2021). Developing countries, in
particular, face heightened vulnerabilities due to limited resources, fragile infrastructure, and high
dependence on climate-sensitive sectors like agriculture and water.

Adaptation strategies are vital for protecting lives, sustaining livelihoods, and safeguarding ecosystems in
a warming world. They help reduce vulnerability to climate-related hazards such as floods, droughts, and
heatwaves. For instance, improved water management systems, climate-resilient agriculture, and flood
defenses are all key adaptation measures that can enhance community resilience (FAO, 2019).

Adaptation is not only a necessity but also an opportunity for innovation, economic development, and
social equity. It promotes sustainable development by ensuring that infrastructure, health systems, and
ecosystems can cope with climate shocks. Furthermore, adaptation helps bridge the gap between short-
term humanitarian responses and long-term development planning (World Bank, 2021).

Statement of the Problem

Climate change poses substantial threats to ecosystems, human health, economies, and societies due to
growing global temperatures, rising sea levels, and extreme weather events. Regardless of the scientific
agreement on the anthropogenic causes of climate change, the application of effective adaptation
strategies remains a major challenge. The lack of a resilient scientific foundation to inform adaptation
decisions, inadequate adaptation frameworks, and limited access to technology and nature-based solutions
hinder efforts to enhance resilience and adaptive capacity in vulnerable communities and ecosystems.
Furthermore, the absence of effective financial, policy, and institutional instruments and mechanisms
supporting adaptation exacerbates the problem. While successful case studies on climate change
adaptation offer valuable lessons, scaling up and replicating these efforts remains a significant challenge,
underscoring the need for a comprehensive approach to climate change adaptation that addresses these
critical gaps.
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Aim and Objectives of the Study
This paper aims to:

1. Examine the scientific foundations and drivers of climate change and its impacts.
2. Analyze key adaptation frameworks and their practical applications.

3. Explore sectoral, technological, and nature-based adaptation strategies.

4. Assess policy instruments and financial mechanisms supporting adaptation.

5. Present case studies that demonstrate effective adaptation practices across scales.

Research Questions
The following research questions guided the study

1. What is the current scientific understanding of climate change drivers and impacts, and
how can this knowledge inform adaptation strategies?

2. What are the key adaptation frameworks and what are their impacts on enhancing
resilience and adaptive capacity in vulnerable communities and ecosystems?

3. How can technology and nature-based adaptation strategies be leveraged to reduce
climate-related risks and promote sustainable development?

4. What financial, policy, and institutional instruments and mechanisms can support the
implementation of climate change adaptation strategies?

5. What lessons can be learned from successful case studies on climate change adaptation,

and how can these be scaled up and replicated in other contexts?
Scope and Limitations of the Study
The scope of the study includes global and regional perspectives, with particular attention to vulnerable
communities in developing countries. It also encompasses cross-cutting themes such as governance,
innovation, and equity.
Limitation
1. Lack of empirical data analysis: This study does not involve primary data collection or analysis, which
may limit the depth and accuracy of the findings.
2. Reliance on existing literature: The study's conclusions are based on a review of existing research,
which may be subject to biases, limitations, or outdated information.
3. Theoretical or conceptual focus: Without empirical data analysis, the study's focus on theoretical or
conceptual aspects of climate change adaptation may not fully capture the complexities of real-world
implementation.
4. Limited generalizability: The study's findings may not be generalizable to specific contexts or regions
without further empirical validation.
Significance of the Study
This study is significant for several reasons:
1. Informing climate adaptation policies: The findings of this study can inform the development of
effective climate adaptation policies and strategies that prioritize building adaptive capacity and
enhancing resilience.
2. Supporting vulnerable populations: By identifying effective approaches to building adaptive capacity,
this study can help support vulnerable populations and ecosystems in responding to climate-related
challenges.
3. Promoting sustainable development: The study's findings can contribute to sustainable development by
identifying strategies that balance economic, social, and environmental considerations.
4. Enhancing climate resilience: This study can help identify effective approaches to enhancing climate
resilience, reducing the risks associated with climate-related hazards, and promoting long-term
sustainability.
5. Fostering climate justice: By examining the impacts of climate change on vulnerable populations, this
study can help promote climate justice and equity in climate adaptation efforts.
By exploring strategies for enhancing climate resilience through adaptive capacity, this study can help
identify effective solutions to one of the most pressing challenges of our time.
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LITERATURE REVIEW

Scientific Basis of Climate Change and its Impacts

Scientific consensus confirms that the Earth’s climate is changing due to anthropogenic greenhouse gas
emissions. According to the IPCC Sixth Assessment Report, global surface temperature has increased by
approximately 1.1°C above pre-industrial levels (IPCC, 2021). Climate models project a further rise of
1.5°C to 4.5°C by the end of the century, depending on emission scenarios.

Climate trends include rising temperatures, altered precipitation patterns, shrinking glaciers, increased
frequency of extreme weather events, and sea level rise. These changes are not uniform; some regions are
experiencing more intense warming and climate variability than others (NASA, 2020).

Regional and Global Impacts

At the global level, climate change threatens food security, freshwater availability, and biodiversity.
Melting ice caps and glaciers contribute to sea level rise, endangering coastal communities. Coral
bleaching and ocean acidification threaten marine ecosystems.

Regionally, the impacts vary:

1. Africa faces increased droughts, desertification, and crop failures (Niang et al., 2014).

2. South Asia experiences intensified monsoons and glacial melt, affecting agriculture and
hydropower.

3. Small Island Developing States (SIDS) are at risk of inundation due to sea-level rise.

These impacts affect critical sectors such as health, agriculture, water, and infrastructure, with the poorest
and most marginalized populations disproportionately affected.

Vulnerability and Risk Assessment

Vulnerability refers to the degree to which a system is susceptible to, or unable to cope with, adverse
effects of climate change (IPCC, 2022). It depends on exposure, sensitivity, and adaptive capacity. Risk is
a function of hazard, exposure, and vulnerability.

Assessing climate risk is essential for prioritizing adaptation actions. Tools such as the Vulnerability and
Adaptation Assessment Framework and Climate Risk Index are used to evaluate the exposure and
adaptive capacity of communities and ecosystems (UNFCCC, 2020).

Risk assessments inform policy development and resource allocation, ensuring that adaptation
interventions are targeted, efficient, and equitable.

Frameworks for Climate Change Adaptation

IPCC Adaptation Framework

The IPCC’s adaptation framework categorizes adaptation into reactive, anticipatory, and planned types.
Reactive adaptation occurs after impacts are observed; anticipatory adaptation is proactive; and planned
adaptation is based on deliberate policy decisions (IPCC, 2014).

The framework emphasizes adaptation as a dynamic process involving iterative risk management,
stakeholder engagement, and learning. It also highlights the importance of integrating adaptation with
sustainable development and disaster risk reduction.

Resilience and Adaptive Capacity Concepts

Resilience refers to the ability of a system to absorb shocks and reorganize while undergoing change
(Folke et al., 2010). Adaptive capacity is the potential of individuals or systems to adjust to climate
change, to moderate potential damages, and to cope with consequences.

These concepts are central to adaptation planning. Enhancing resilience and adaptive capacity involves
improving access to resources, information, and institutions. Social capital, governance structures, and
local knowledge systems play a crucial role.

Mainstreaming Adaptation into Development Planning

Mainstreaming adaptation means integrating climate risk considerations into policies, plans, and
investments across sectors. This approach ensures that development efforts are resilient and sustainable.
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Mainstreaming requires institutional coordination, climate-informed planning tools, and capacity-
building. For example, National Adaptation Plans (NAPs) are a mechanism under the UNFCCC to help
countries integrate adaptation into broader development objectives (UNFCCC, 2012).

Examples of successful mainstreaming include Bangladesh’s Climate Change Strategy and Action Plan
(BCCSAP) and Rwanda’s Green Growth and Climate Resilience Strategy.

Policy and Institutional Frameworks

National Adaptation Plans (NAPS)

National Adaptation Plans (NAPs) were established under the Cancun Adaptation Framework to help
countries identify medium- and long-term adaptation needs and develop strategies to address them
(UNFCCC, 2012). NAPs are essential for integrating adaptation into national development planning and
ensuring a coordinated response across sectors and levels of governance.

NAP processes involve stakeholder engagement, vulnerability assessments, prioritization of adaptation
actions, and monitoring and evaluation. Countries such as Ghana, Bangladesh, and Fiji have made
significant progress in implementing NAPs, demonstrating their role in institutionalizing climate
adaptation (UNDP, 2020).

Legal and Regulatory Instruments

Legal and regulatory frameworks are fundamental for formalizing adaptation strategies and ensuring
compliance. Legislation can mandate climate risk assessments, set standards for infrastructure resilience,
and establish rights to water and land for vulnerable communities (OECD, 2015).

For example, South Africa’s Climate Change Bill mandates adaptation plans at provincial and municipal
levels, while the Philippines’ Climate Change Act institutionalizes local adaptation efforts. Effective
regulatory instruments must be enforceable, inclusive, and aligned with national priorities.

Role of International Organizations (e.g., UNFCCC, UNEP)

International organizations play a pivotal role in guiding, coordinating, and funding global adaptation
efforts. The United Nations Framework Convention on Climate Change (UNFCCC) sets adaptation as a
core component of the global climate agenda and facilitates NAP implementation, technology transfer,
and capacity-building (UNFCCC, 2021).

The United Nations Environment Programme (UNEP) supports ecosystem-based adaptation, promotes
nature-based solutions, and provides scientific assessments like the Adaptation Gap Report. Other key
institutions include the World Bank, Global Environment Facility (GEF), and the International Fund for
Agricultural Development (IFAD).

Sectoral Adaptation Strategies

1. Agriculture and Food Security: Agriculture is one of the sectors most vulnerable to climate change
due to its dependence on climatic conditions. Changes in temperature, precipitation patterns, and the
increased frequency of extreme weather events threaten food production and rural livelihoods, especially
in developing countries (FAO, 2016). Adaptation strategies in agriculture include the development and
use of drought-resistant crop varieties, adjustment of planting dates, and the diversification of crops and
livelihoods.

Climate-smart agriculture (CSA) is a holistic approach that aims to increase productivity, enhance
resilience, and reduce greenhouse gas emissions where possible (FAO, 2019). Key practices include
conservation agriculture, integrated soil fertility management, and agroecological approaches.

2. Water Resources Management: Water scarcity is exacerbated by climate change due to declining
rainfall, glacial retreat, and higher evaporation rates. Effective adaptation in the water sector involves
integrated water resources management (IWRM), which promotes coordinated development and
management of water, land, and related resources (UNESCO, 2020).

Examples include rainwater harvesting, improved irrigation systems such as drip irrigation, and the
protection of watersheds and catchment areas. Additionally, adaptive infrastructure, such as flood control
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systems and desalination plants, plays a significant role in ensuring water security in vulnerable regions
(IPCC, 2022).

3. Health Systems and Disease Prevention: Climate change contributes to increased incidences of
vector-borne diseases, heat-related illnesses, and respiratory conditions due to changing weather patterns
and air quality. Strengthening health systems is a crucial adaptation measure, involving the expansion of
surveillance systems, public awareness campaigns, and access to climate-informed health services (WHO,
2021).

Adaptation strategies include climate-resilient health infrastructure, early warning systems for disease
outbreaks, and cross-sectoral planning between health, water, and environmental sectors. Building the
capacity of healthcare providers to address climate-sensitive health outcomes is also essential (Ebi et al.,
2018).

4. Infrastructure and Urban Planning: Urban areas are particularly susceptible to the impacts of
climate change such as urban heat islands, flooding, and energy demand surges. Climate-resilient
infrastructure involves the integration of adaptive design and materials that withstand extreme conditions
(World Bank, 2019).

Urban adaptation strategies include green infrastructure (e.g., green roofs, parks), sustainable drainage
systems, zoning regulations, and the retrofitting of buildings for energy efficiency and flood resistance.
Smart urban planning also involves transport-oriented development, mixed-use zoning, and enhancing
urban mobility (UN-Habitat, 2020).

5. Coastal and Marine Ecosystems: Coastal areas are increasingly affected by sea-level rise, saltwater
intrusion, coastal erosion, and extreme weather events. Adaptation strategies include the restoration of
natural buffers such as mangroves, coral reefs, and wetlands, which protect coastal infrastructure and
biodiversity (UNEP, 2021).

Other measures include the construction of sea walls, managed retreat, and zoning restrictions to prevent
development in high-risk coastal zones. Ecosystem-based adaptation (EbA) is particularly effective in
coastal areas because it simultaneously enhances ecological resilience and community livelihoods.

Community-Based and Ecosystem-Based Adaptation

Principles of Community-Based Adaptation (CBA)

Community-Based Adaptation (CBA) emphasizes local knowledge, participation, and empowerment in
responding to climate impacts. CBA is tailored to the specific needs, cultures, and vulnerabilities of
communities and ensures that adaptation measures are contextually relevant (Reid et al., 2009).

Key principles include participatory planning, inclusiveness, the use of indigenous knowledge, and the
integration of livelihood diversification. CBA initiatives often focus on improving resource management,
enhancing food security, and building local capacity for risk reduction.

Ecosystem-Based Adaptation (EbA) Approaches

Ecosystem-Based Adaptation uses biodiversity and ecosystem services as part of an overall strategy to
help people adapt to the adverse effects of climate change. EbA solutions include reforestation, wetland
restoration, and conservation of watersheds, all of which support both ecological integrity and community
resilience (CBD, 2020).

EbA is cost-effective and provides co-benefits for biodiversity, carbon sequestration, and livelihoods. For
example, mangrove restoration not only buffers storm surges but also provides fish nursery grounds and
carbon storage (IUCN, 2016).

Indigenous Knowledge and Local Practices

Indigenous and local communities have developed adaptive practices over centuries, based on intimate
knowledge of local ecosystems. Traditional agricultural calendars, water harvesting techniques, and
sacred natural sites are examples of indigenous adaptation strategies (UNESCO, 2018).

Incorporating indigenous knowledge into adaptation planning increases cultural relevance, enhances
legitimacy, and can lead to more sustainable outcomes. Collaborative frameworks that respect indigenous
rights and foster knowledge exchange are crucial for inclusive adaptation.
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Role of Technology and Innovation in Adaptation

Early Warning Systems and Climate Services

Early warning systems (EWS) are critical tools for managing climate risks. They provide timely and
reliable information that enables individuals, communities, and governments to take preventive action.
Modern EWS integrate meteorological data, remote sensing, and local observations to issue alerts for
droughts, floods, and storms (WMO, 2021).

Climate services go beyond early warnings by offering tailored climate information to support decision-
making in agriculture, health, and water management. For instance, seasonal climate forecasts help
farmers plan planting and harvesting schedules more effectively (Tall et al., 2014).

Climate-Smart Agriculture

Climate-smart agriculture (CSA) is an integrative approach that aligns agricultural development with
climate resilience. CSA technologies include precision farming, stress-tolerant crop varieties,
conservation tillage, and integrated pest management (FAO, 2019).

Technological innovations such as mobile applications for weather forecasts, digital soil maps, and farmer
decision-support systems enhance the uptake and effectiveness of CSA practices. These innovations
increase productivity and resilience, especially in smallholder farming systems.

Remote Sensing and GIS for Adaptation Planning

Remote sensing and Geographic Information Systems (GIS) provide spatial data crucial for monitoring
climate variables, land use, and ecosystem changes. These tools support vulnerability assessments,
disaster risk mapping, and resource management (NASA, 2020).

For example, GIS-based flood risk maps are used in urban planning and emergency response. Satellite
imagery assists in monitoring drought conditions and deforestation. The integration of remote sensing and
community-based data strengthens decision-making and ensures data-driven adaptation planning.

Financing Adaptation

Climate Finance Mechanisms

Adaptation finance refers to the flow of funds to support adaptation planning and implementation.
Mechanisms include bilateral aid, multilateral funds, national budget allocations, and private investments.
Climate finance is crucial for developing countries with limited resources to respond to climate threats
(Buchner et al., 2021).

According to the IPCC (2022), current global adaptation finance is significantly below estimated needs.
Effective financing requires clear metrics for allocation, monitoring, and the prioritization of vulnerable
communities.

Green Climate Fund and Adaptation Fund

The Green Climate Fund (GCF) and Adaptation Fund (AF) are prominent multilateral financing
mechanisms. The GCF, established under the UNFCCC, aims to support low-emission and climate-
resilient development. As of 2023, over 50% of GCF's portfolio is dedicated to adaptation projects (GCF,
2023).

The Adaptation Fund, operational since 2010, provides grants to vulnerable countries and communities. It
is notable for its direct access modality, allowing accredited national institutions to receive funds without
intermediaries (Adaptation Fund, 2022). Both funds focus on capacity-building, infrastructure resilience,
and ecosystem protection.

Public-Private Partnerships

Public-private partnerships (PPPs) mobilize private sector investment in adaptation projects, particularly
in infrastructure, agriculture, and water management. PPPs leverage financial and technical resources
from private actors while sharing risk and responsibility with public agencies (WRI, 2018).

Examples include climate-resilient housing developments, smart water systems, and crop insurance
schemes. Successful PPPs require clear legal frameworks, aligned incentives, and transparent governance
to avoid maladaptation or exclusion of vulnerable populations.
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Challenges and Barriers to Adaptation

1. Economic and Technical Constraints: Adaptation is often hindered by limited financial resources,
high upfront costs, and a lack of technical expertise. Developing countries struggle to finance climate-
resilient infrastructure and implement large-scale adaptation programs due to budgetary constraints and
debt burdens (IPCC, 2022).

Technical barriers include the lack of data, tools, and human capacity needed for designing and
implementing effective adaptation interventions. Addressing these constraints requires targeted
investments in capacity-building, technology transfer, and sustainable finance.

2. Governance and Institutional Limitations: Weak governance, fragmented institutional mandates, and
poor coordination among sectors and levels of government impede adaptation efforts. In many countries,
climate adaptation is not fully integrated into national development plans or sectoral policies (OECD,
2015).

Capacity gaps at the local level, lack of stakeholder engagement, and political instability further weaken
adaptation governance. Strengthening institutions, decentralizing decision-making, and fostering policy
coherence are essential for effective implementation.

3. Data Gaps and Uncertainty: Reliable data is critical for assessing vulnerability, planning
interventions, and monitoring adaptation outcomes. Many countries lack high-resolution climate
projections, socio-economic data, and impact assessments necessary for informed decision-making
(UNEP, 2021).

Uncertainty about the timing and magnitude of climate impacts also complicates adaptation planning.
Scenario-based approaches, robust decision-making, and flexible strategies can help manage uncertainty
while improving adaptive capacity.

Case Studies of Successful Adaptation

National-Level Adaptation Plans

Several countries have made significant strides in the development and implementation of National
Adaptation Plans (NAPs), showcasing tailored approaches to climate resilience. For instance, Bangladesh,
among the most climate-vulnerable countries, has developed an advanced NAP that focuses on water
resource management, agriculture resilience, and disaster risk reduction (GoB, 2020). The plan is
integrated into national development strategies and emphasizes community engagement and gender-
sensitive planning.

Similarly, Kenya’s NAP (2015-2030) prioritizes adaptation in agriculture, water, and infrastructure. It
incorporates ecosystem-based approaches and is supported by detailed climate risk assessments (Republic
of Kenya, 2015). These national-level initiatives demonstrate the importance of context-specific planning,
institutional coordination, and long-term funding strategies.

Urban and Rural Community Adaptation

Urban areas are increasingly employing climate-resilient infrastructure and nature-based solutions. For
example, Rotterdam in the Netherlands has implemented a comprehensive Climate Adaptation Strategy
that includes green roofs, water plazas, and adaptive building codes to mitigate urban heat islands and
flooding (Mees & Driessen, 2019).

In rural settings, Nepal’s Community-Based Flood Early Warning System (CBFEWS) empowers local
communities to respond proactively to climate-induced disasters. The system uses local knowledge and
digital technologies to monitor river levels and disseminate warnings (Practical Action, 2020).

These cases illustrate the role of bottom-up approaches and the integration of traditional knowledge and
modern technologies in enhancing resilience.

Private Sector and NGO Contributions

Private sector engagement in adaptation has gained traction through investment in resilient infrastructure,
climate insurance, and sustainable supply chains. For instance, Swiss Re has developed weather-index
insurance products that provide financial protection to smallholder farmers in Africa (Swiss Re, 2021).
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Non-governmental organizations (NGOs) also play a crucial role in capacity-building, advocacy, and
service delivery. The Red Cross Red Crescent Climate Centre has implemented community-based
adaptation projects across Asia and Africa, incorporating early warning systems, climate education, and
participatory planning (IFRC, 2020).

These actors contribute to scaling adaptation by bridging the gap between policy and practice, particularly
in underserved areas.

METHODOLOGY

The paper adopts a qualitative research methodology involving a comprehensive review of peer-reviewed
literature, policy documents, and reports from international organizations such as the Intergovernmental
Panel on Climate Change (IPCC), United Nations Framework Convention on Climate Change
(UNFCCC), and United Nations Environment Programme (UNEP).

Summary of Key Findings

Key findings include:

1. The need for localized vulnerability assessments and participatory planning.

2. The importance of mainstreaming adaptation into national development agendas.
3. The role of both nature-based and technology-driven solutions.

4. Persistent barriers such as limited finance, institutional capacity, and data gaps.

CONCLUSION

This study has explored a comprehensive array of climate change adaptation strategies across sectors,
regions, and actors. It highlights that effective adaptation requires an integrated approach involving
scientific knowledge, institutional frameworks, financial mechanisms, community participation, and
technological innovation. National policies, sectoral interventions, and grassroots initiatives must be
coordinated to build resilience to climate impacts.

RECOMMENDATIONS
Policy and Practice
To enhance adaptation efforts, the following recommendations are proposed:

1. Strengthen Institutional Capacity: Invest in training, coordination mechanisms, and governance
reforms to enhance policy implementation.

2. Increase Adaptation Finance: Expand funding through national budgets, international aid, and
innovative mechanisms like green bonds and blended finance.

3. Promote Inclusive Approaches: Ensure the involvement of vulnerable groups, including women,
indigenous peoples, and youth, in adaptation planning.

4. Support Technology and Innovation: Scale up climate-smart technologies, early warning
systems, and data platforms for risk-informed decision-making.

5. Integrate Adaptation into Planning: Ensure that climate risks are systematically incorporated

into infrastructure, land use, and development policies.
Future Research Directions
Further research is needed to:
1. Improve climate impact modeling and scenario analysis, particularly at local scales.
2 Assess the effectiveness and equity of adaptation interventions.
3. Explore the synergies between mitigation and adaptation.
4. Study the long-term socio-economic outcomes of adaptation investments.
5 Evaluate the role of behavioral and cultural factors in adaptation uptake.

REFERENCES
Adaptation Fund (2022). Annual Performance Report. https://www.adaptation-fund.org
Buchner, B. et al. (2021). Global Landscape of Climate Finance 2021. Climate Policy Initiative.

33



https://www.adaptation-fund.org/

Ndubuisi et al. ......... Int. J. Inno. Human Eco & Nat. Studies 13(3):25-34, 2025

CBD (2020). Ecosystem-Based Adaptation and the Convention on Biological Diversity.

Ebi, K. L., et al. (2018). "Health risks of climate change: Acting on what we know." Environmental
Health Perspectives, 126(4).

FAO (2019). Climate-Smart Agriculture Sourcebook.

FAO (2016, 2019). Climate-Smart Agriculture Sourcebook.

Folke, C., et al. (2010). "Resilience thinking: integrating resilience, adaptability and transformability."
Ecology and Society, 15(4).

GCF (2023). Green Climate Fund Results Report. https://www.greenclimate.fund

GoB (2020). Bangladesh National Adaptation Plan. Government of Bangladesh.

IFRC (2020). Climate: Red Cross Red Crescent Climate Centre Annual Report.

IPCC (2014, 2021, 2022). Fifth and Sixth Assessment Reports.

IPCC (2022). Sixth Assessment Report.

IUCN (2016). Nature-Based Solutions for Climate Change Adaptation.

Mees, H. L. P., & Driessen, P. P. J. (2019). A framework for assessing the accountability of local
governance arrangements for adaptation to climate change. Journal of Environmental Planning
and Management, 62(4), 671-691.

NASA (2020). Global Climate Change: Vital Signs of the Planet.

Niang, ., et al. (2014). "Africa." In: Climate Change 2014: Impacts, Adaptation, andVVulnerability.

OECD (2015). Climate Change Risks and Adaptation: Linking Policy and Economics.

Practical Action (2020). Early Warning Saves Lives: CBFEWS in Nepal.

Reid, H., et al. (2009). Community-Based Adaptation to Climate Change.

Republic of Kenya (2015). National Adaptation Plan 2015-2030. Ministry of Environment and  Natural
Resources.

Swiss Re (2021). Weather Index Insurance: Supporting Resilient Agriculture in Africa.

Tall, A, et al. (2014). "Bridging the gap between climate information and agricultural adaptation in
Africa." IFPRI Discussion Paper.

UNFCCC (2021). Adaptation Planning and Implementation Support. https://unfccc.int/topics/adaptation-
and-resilience

UNFCCC (2012, 2020). National Adaptation Plans Technical Guidelines.

UNESCO (2018, 2020). Indigenous Knowledge for Climate Change Adaptation.

UNEP (2021). Adaptation Gap Report.

UNDP (2020). Progress in National Adaptation Plan (NAP) Formulation and Implementation.

UN-Habitat (2020). Urban Climate Resilience Framework.

WHO (2021). Climate Change and Health: Country Profiles.

WMO (2021). State of Climate Services Report.

World Bank (2019). Lifelines: The Resilient Infrastructure Opportunity.

World Bank (2021). Resilient Infrastructure for a Changing Climate.

WRI (2018). The Role of Public-Private Partnerships in Climate Adaptation. World Resources Institute.

34


https://www.greenclimate.fund/
https://unfccc.int/topics/adaptation-and-resilience
https://unfccc.int/topics/adaptation-and-resilience

