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The nexus of food, water, climate, and community: freshwater fishing adaptation strategies


	

Importance of Freshwater Fisheries to communities, economies and biodiversity

Freshwater fisheries (FF) contribute more than USD $110 billion to the global economy (Lynch 2023) and are culturally important among many Indigenous Peoples and local communities. These critical fisheries sustain the livelihoods of millions of people around the world and provide food for billions (Lynch 2020). Fisheries management is also significant for biodiversity conservation (Butorac et al., 2020; Zhang et al., 2023). This is especially important as freshwater plants and animals have declined by 83% since 1970—far greater than biodiversity declines in any other biome. And one-third of freshwater fish species are now threatened with extinction (WWF 2018). Additionally, across the globe, the projected and documented impacts of climate change pose a significant threat to freshwater fisheries and the Indigenous Peoples and local communities who depend on them (Barange et al. 2018 (FAO), Caretta et al. 2002 (IPCC AR6)).
Examples of climate change impacts on freshwater fisheries
In the Amazon, observed and projected climate-change impacts on freshwater fish populations are especially severe in the lowlands, where floodplain inundation creates highly productive areas, providing food and refuge for many fish species targeted by fisheries. In these regions, the frequency and intensity of droughts due to climate change are affecting: i) fish reproduction, as longer dry periods reduce the timing and cues for spawning (Röpke et al., 2022); ii) migration and feeding, as decreased lateral connectivity and floodplain areas limit these processes (Camacho Guerreiro et al., 2021; Freitas et al., 2013); and iii) predation, as increased animal density and reduced refuge areas elevate predation pressure (Furtado et al., 2024). Additionally, the rise in water temperature is increasing fish mortality due to lower oxygen levels (Braz-Mota & Val, 2024) and the low thermal tolerance of tropical fish (Campos et al., 2021). As a consequence, fish stocks are being demographically depleted. 
In Africa’s Lake Tanganyika, climate change impacts, especially increasing water temperatures and decreased wind velocity, has led to decreased vertical mixing and dissolved oxygen, intensified stratification, reduced nutrient-dense upwelling, and shallowed the oxygenated zone. These factors have significantly decreased, and are projected to continue to decrease, primary production, affecting the entire food web of the lake system, including the abundance of fished species (Cohen et al. 2016, Ogutu-Ohwayo et al. 2016, O’Reilly et al. 2003, Sterckx et al. 2023, Verburg et al. 2009). Without adaptation strategies, community fisheries and freshwater ecosystems are in peril. 
Freshwater fishers’ adaptation strategies
Local communities dependent on fishing for food and/or livelihoods have been adapting to climate change impacts. A literature review on climate change adaptation strategies among inland fishers found that after increased fishing effort, alternative livelihoods is the overwhelmingly dominant adaptation strategy. This suggests that, in the absence of external forces, small-scale freshwater fishery communities have very limited capacity to adapt to climate change. Relatedly, the low capital nature of many small-scale fisheries could even be considered an adaptation strategy itself (Kc et al., 2019). For some communities, fishing (possibly especially for men) would continue irrespective of future climate impacts (Kc et al., 2019). Given that many fisher communities also engage in agriculture and other terrestrial-based activities, it is critical to consider climate holistically. Pressures and impacts on one livelihood component will likely have repercussions on others, such that it is likely to be ineffective to consider fishery-only impacts when assessing climate change and adaptative strategies.
Examples of freshwater fishing adaptation strategies 
In the Amazon, the extreme droughts are making fishing activity challenging, especially the access to water bodies and reducing fish stocks due to high fish mortality. As adaptive measures, fishing communities are employing many strategies, specially including fisheries management. But these communities are still facing challenges and some of their requirements are to periodically reassessing the fishing closure periods, which should respond to local conditions and climate change and improvements in the water and land transport structures, such as small light boats and tricycles to transport fish production (Camura et al. 2024, WCS 2025). 
In Africa’s Lake Tanganyika, fishers with other (non-fishing) primary livelihoods are more likely to adapt in ways that decrease fishing pressure, increase income, and are supported by family and friends. Homeowners were also more likely to adapt in ways that lessen fishing pressure (Lowe et al, 2019). 
About this session
In this session, we will explore climate change impacts on FF, the adaptation strategies freshwater fishing communities are employing in the Amazon and in African lakes and how those adaptation strategies affect human well-being and biodiversity outcomes, and the recommendations for fishing managers and policy makers. Inland fisheries are primarily community fisheries (as opposed to marine fisheries which are commercially dominated). As such, this session will be informative to researchers who study and practitioners who support communities’ adaptations to climate change.
New knowledge or practice resulting from this session
This session will foster important discussions on adaptively promoting FF biodiversity conservation while simultaneously ensuring rights, livelihoods and food security of local communities that rely heavily on fish. To promote this discussion, MS Pleasant will open the session exploring the complexity involving community perceptions of climate impacts, since changes specifically attributable to anthropogenic climate change are often not readily identifiable (Deb and Haque, 2017). Relatedly, climate change may not be the primary driver of adverse fishery impacts but rather compounds existing drivers (endogenous climate variability, overfishing, catchment development, hydropower development) (Deb and Haque, 2017). Scenario-based planning efforts will be explored to better understand a climate adaptation and perceptions of a community managed resource.
Climate change is impacting FF differently due to geographical and altitudinal differences. Dr. Silva will provide a high-level demonstration on how climate change is impacting FF in two important FF areas (Amazon and African Lakes) and discuss multi-scalar (local, national and global) recommendations for freshwater fish and fisheries conservation. 
The impacts of climate change on freshwater biodiversity are particularly sensitive in the Amazon, where riverine communities are among the highest fish consumers in the world, averaging 676 g per capita per day (Miranda, 2024). This high fish consumption is supported by a highly biodiverse fishery, utilizing up to 10% of the basin's fish species (Borges et al., 2004). Within this scenario MS Davalos will provide examples of how Peruvian Andean Amazon fishing communities are adapting their livelihoods and cultural activities to guarantee food security and preserve biodiversity. Likewise Dr. João Paulo will present the findings of a study developed with students and local members in a fishing community in the lower Amazon. This study investigated the effects of the two last severe droughts on the fishing community and local response strategies, while also seeking to propose actions aimed at climate and environmental education and approaches. 
Gender is poorly studied in the context of climate change adaptation of inland fisheries. However, available studies indicate that fisher women are far more vulnerable (catch, processes, or trading): they often have marginal fishing opportunities with limited gear, limited alternative livelihoods, limited social power, and greater burden of family care. Based on her work in Lake Victoria Basin in Uganda, Dr. Nybor’s presentation will explore how illegitimacy within and among all scales of governance can reduce the capacity and efficacy of adaptive actions taken by households and how that differs in barriers faced among male and female fishery actors. She will discuss several routes towards developing effective adaptive approaches contributing to a growing foundation community- based knowledge for building adaptive capacity in inland fisheries.
Expected outcomes from this session
In summary, the expected outcomes of this session are:
· Summarizing what we know about climate change impacts to inland fisheries and the communities dependent on those fisheries;
· Highlighting the suite of known adaptation strategies, disaggregated by gender where available, and key research questions that remain unanswered to support more robust adaptation approaches;
· Making recommendations to governments, managers and fishing practitioners for the most important structural supports to facilitate/enable appropriate adaptation strategies for fishing communities, and also avoid maladaptation.
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	INDIVIDUAL PANELLIST CONTRIBUTION

Moderator Details
Full Name: Mary Pleasant
Organisation: The Nature Conservancy
Bio sketch:
Mary is the Global Freshwater Fisheries Strategy Manager at The Nature Conservancy. She coordinates with local teams in Latin America and Africa to advance freshwater fishery conservation efforts for both human well-being and biodiversity outcomes. Mary holds an M.S. in Natural Resources and Environmental Management from the University of Hawaii.

Panellist 1
Full Name: Fernanda Silva
Organisation: The Nature Conservancy
Bio: Fernanda is the Amazon Freshwater Fisheries Conservation Scientist in the Global Freshwater Fisheries Strategy/The Nature Conservancy, supporting Latin American and regional teams who work on freshwater fisheries and fish conservation. She is a Biologist with masters and PhD in Ecology. 
Presentation 1
Implications and recommendations for climate change effects on fish and fisheries in two freshwater ecosystems (African Lakes and Amazon)

Panellist 1 Contribution: 
Climate change has drastic impacts on tropical freshwater ecosystems (Braz-Mota & Val, 2024); however, the consequences for biodiversity, as well as the actions for mitigation and adaptation, are poorly understood and incorporated into freshwater fisheries management legislation and implementation (Bryndum-Buchholz et al., 2021; Zou, 2021). The objectives of this work are to provide a framework to describe climate change effects on fish populations and fisheries in two tropical ecosystems where local communities are highly dependent on fisheries: the Amazon Basin and African Lakes. The work also proposes best practices for multi-scale actors in fisheries conservation. A comprehensive review of climate change effects was conducted, and flowcharts summarizing the key climate impacts on freshwater habitats and fish population processes were developed. Based on the observations, practical recommendations were presented for climate change adaptation to be applied at local, regional, and international/transboundary levels, with the primary aim of biodiversity conservation. At the local level, the emphasis is on the importance of community-based monitoring programs, risk-informed and adaptive management, while guaranteeing the well-being of IP&LC, the strategic protection of key freshwater habitats, and ecosystem rehabilitation. At the national level, the reinforcement of conservation areas, engagement with climate adaptation entities, implementation of participatory adaptation plans, and support for priority research are needed. On the international stage, it advocates for strategic transboundary conservation planning, commitment to international policies for greenhouse gas emission reductions, and system-wide monitoring initiatives.


Panellist 2
Full Name: Elizabeth Nyboer
Organisation: Virginia Polytechnic Institute and State University (Virginia Tech)
Bio: Elizabeth (Beth) Nyboer is a freshwater ecologist studying how anthropogenic stressors impact freshwater ecosystems, fisheries, and fishing communities. She integrates community perspectives with social, ecological, and environmental data to assess system vulnerabilities and develop equitable solutions. Her work focuses on climate adaptation in Lake Victoria’s inland fisheries in East Africa.
Presentation 2: Enhancing adaptive capacity in Lake Victoria's fisheries through legitimate governance and gender equity

Panellist 2 Contribution: 
Freshwater fishing societies are among the most vulnerable to climate change given their dependence on highly threatened aquatic resources. As climate change intensifies, building adaptive capacity within communities is essential for resilience under ongoing social and environmental change. We link livelihood impacts of climate change, adaptive responses, and perceptions of governance legitimacy to understand how governance across multiple scales can support or erode adaptive capacity of fishing households in the Lake Victoria basin in Uganda. Using a sex-disaggregated approach we conducted a series of household surveys and focus group discussions across five fish landing sites to assess adaptive capacity and adaptive actions of 207 fishing households. We conducted semi-structured interviews with fishers, local fishery leaders, fisheries officers, and decision makers to understand communication channels and perceptions across levels of fisheries governance. We found that illegitimacy within and among all scales of governance reduced the capacity and efficacy of adaptive actions taken by households and found differences in barriers faced among male and female fishery actors. We present several routes towards developing effective adaptive approaches contributing to a growing foundation community- based knowledge for building adaptive capacity in inland fisheries.


Panellist 3
Full Name: Luis Davalos
Organisation: The Nature Conservancy
Bio: Luis Davalos has a professional Degree in Anthropology, graduated in Psychoanalysis and Post-graduate in Social Science, and over 28 years of work experience in the Andean Amazon concerning indigenous peoples, sustainable natural resources management, and environmental and social impacts. He currently works at TNC as IP&LC Program Coordinator in Peru.
Presentation 3
Identification, systematization and analysis of initiatives for climate change adaptation on freshwater fisheries communities in the Peruvian Amazon

Panellist 3 Contribution: 
Originally conceived to address the various challenges outlined in the 2030 Agenda for Sustainable Development, Nature-Based Solutions (NBS) are actions for protection, restoration, and sustainable management of natural and semi-natural ecosystems, contributing significantly to climate change mitigation and adaptation goals. The study identified, systematized and analyzed three case studies where climate change adaptation strategies using NBS are being implemented in freshwater ecosystems in the Peruvian Amazon and focusing on fisheries. The selection and prioritization matrix included criteria such as climate adaptation measures, sustainable development, biodiversity conservation, enabling conditions, progress indicators, public policy support, inclusion of native communities, diversity, equity, justice, and local participation. Key strategies identified by those case studies include promoting participatory governance models that integrate local knowledge with scientific research; emphasizing the importance of legal land security; environmental education to enhance community resilience; supporting the formation of local fishing committees; establishment of fishing agreements to manage resources effectively; continuous monitoring; community-led surveillance; the enforcement of sustainable fishing practices, commercial agreements that ensure the quality and sustainability of fish products; and collaboration with regional authorities to improve fishery regulations and adapt to climate impacts, such as prolonged droughts and inconsistent water levels, which affect fish populations. These strategies highlight the importance of integrating traditional knowledge, legal frameworks, and scientific research to adapt fisheries management to the challenges posed by climate change and socio-economic pressures.
Panellist 4
Full Name: João Paulo S. de Cortes
Organisation: Federal University of Western Pará 
Bio: João Paulo S. de Cortes, with a Geosciences and Environment master's and doctorate, is a professor at the Federal University of Western Pará. Works on Geomorphology, Environmental Planning, Geoprocessing, Spatial Analysis and Environmental Risks. Institutional representative of the Global Water Partnership (GWP) and Sustainable Development Solutions Network (SDSN).
Presentation 4
"Águas para a Vida": collaborative efforts for water-shed based planning and community resilience to climate change in Lago Grande, Brazil

Panellist 4 Contribution: 
The "Águas para a Vida" project evolved through local collaborations to address environmental and social challenges in the Lago Grande region of Santarém, Pará, Brazil, home to over 6,600 families across 154 communities. This region faces severe impacts from climate change, mining, logging, agribusiness, and unresolved land tenure issues, all of which affect water quality and availability. Local communities, supported by various organizations, actively participate in environmental monitoring and management, emphasizing the importance of watershed-based planning. The project integrates environmental education from basic to higher education levels, involving students and local schools to foster sustainable practices. Key recommendations for ensuring durable freshwater protection and equitable adaptation include incorporating watershed boundaries in official planning documents, conducting socio-environmental diagnostics focused on watersheds, promoting low-impact activities like community-based tourism, and strengthening local education on environmental sustainability. Ensuring access to basic rights such as health, education, and sanitation is crucial for community resilience, especially during crises like severe droughts. Additionally, achieving legal recognition of land rights is essential for reducing conflicts and enabling access to public policies and funding. These recommendations are particularly important for fisheries communities in the area, as they rely heavily on the health and availability of water resources for their livelihoods.





