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Masterclass session: Nature-based solutions for climate adaptation – Case studies in aquaculture from Southeast Asia


	
This interactive co-creation session will explore the role of nature-based solutions (NbS) in enhancing climate adaptation for aquaculture in both marine and freshwater environments. Through a combination of expert presentations, collaborative discussions, and real-world case studies, participants will engage in a structured dialogue to define key adaptation strategies and identify practical solutions for integrating NbS into aquaculture systems.

Session Format and Methods
The session will follow a masterclass format, incorporating participatory methods to ensure interactive engagement. Key methods include:
· Framing Presentation – Experts from WorldFish and Chiang Mai will introduce their nature-based aquaculture indicator framework, focusing on climate adaptation (Nguyen et al., 2022; Theurerkauf et al., 2019).
· Case Study Analysis – AQUADAPT projects will be used to illustrate adaptation approaches in action (Ahmed et al., 2018; Alam et al., 2022). 
· Breakout Discussions – Participants will collaborate in smaller groups to apply the framework to different case studies and propose adaptation pathways (Costa-Pierce et al., 2022).
· Interactive Synthesis – Findings from breakout groups will be consolidated into shared insights and policy recommendations.
· Hybrid Participation Tools – Digital whiteboards, live polling, and remote facilitation will be used to ensure inclusivity for virtual participants (FAO, 2015).
 
Aims and Expected Outcomes
This session aims to:
· Define key adaptation challenges and opportunities in aquaculture, considering climate stressors such as rising sea temperatures, saline intrusion, and extreme weather events (Tigchelaar et al, 2021; Alam et al., 2022). 
· Showcase best practices for integrating NbS to adaptation into aquaculture, drawing from real-world examples such as mangrove-shrimp farming and seaweed aquaculture (Nguyen et al., 2022; Barbier & Sathirathai, 2004).
· Identify policy and institutional support mechanisms needed for scaling NbS to support adaptation in aquaculture, particularly in developing economies (Moore & Hielweck, 2022).
· Recognize the role of gender equality and social inclusion (GESI) in NbS adaptative practices, ensuring equitable access to climate adaptation benefits and empowering marginalized communities. This includes understanding and addressing the unique vulnerabilities and contributions of women, Indigenous groups, and other marginalized populations in aquaculture (Moore & Hielweck, 2022).
· Co-create an action-oriented framework for implementing climate-adaptative NbS at different scales, integrating ecological, economic, and social considerations (Troell et al., 2009).
Expected outcomes include:
· A clear framework for NbS in aquaculture, including indicators and implementation strategies.
· A synthesized set of lessons from various case studies on sustainable aquaculture and ecosystem-based adaptation.
· Practical recommendations for integrating NbS into national and regional aquaculture policies and adaptation plans.
· Strengthened collaboration between researchers, policymakers, and practitioners to drive forward innovative climate adaptation solutions.

Significance of the Event and Rationale for the Format
Climate change poses profound risks to aquaculture, including rising sea temperatures, extreme weather events, and saline intrusion, which threaten production stability and food security (Tigchelaar et al, 2021; Alam et al., 2022). NbS offer a powerful approach to mitigating these risks by leveraging natural ecosystems to enhance resilience (Nguyen et al., 2022).
The session’s interactive format ensures:
· Knowledge Exchange – The masterclass structure allows for expert insights while actively involving participants in the learning process (FAO, 2015).
· Solution-Oriented Dialogue – Case-based learning and co-creation exercises promote the development of actionable recommendations (Ahmed et al., 2018).
· Inclusive Participation – Hybrid tools ensure remote attendees can contribute effectively alongside in-person participants (Moore & Hielweck, 2022).

Methods for Hybrid Inclusivity
To ensure equitable participation across both in-person and remote attendees, the session will implement:
· Live Streaming and Recordings – Enabling real-time and asynchronous participation.
· Digital Collaboration Tools – Shared documents, online polling, and interactive Q&A to facilitate engagement.
· Virtual Breakout Rooms – Enabling small-group discussions for remote participants.
· Dedicated Moderation – Assigning facilitators to ensure online voices are heard equally in discussions.
This co-creation session represents a critical opportunity to bridge science, policy, and practice in advancing climate resilient aquaculture through NbS. By fostering dialogue and collaboration, the session will generate practical insights and frameworks that can inform future projects, investments, and policy decisions (Theurerkauf et al., 2019). Ultimately, it seeks to ensure that aquaculture remains sustainable, inclusive, and adaptive in the face of climate change.
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	Moderators Details

Full Name: Dr. Michelle Tigchelaar
Organization: WorldFish
Bio: Michelle Tigchelaar is a climate scientist with more than a decade of experience in interdisciplinary research for impact, spanning the aquatic and terrestrial and the ecological and human. Michelle conducts research on the impacts of climate change on the sustainable development outcomes of food systems. 

Full Name: Dr. Mélanie Robertson 
Organization: International Development Research Centre, Ottawa, Canada
Bio sketch: Dr. Mélanie Robertson is a Senior Program Specialist at the International Development Research Centre (IDRC). Working in the Climate Resilient Food Systems (CRFS) Division, she leads the Nature-Based Climate Solutions in Aquaculture Food Systems in Asia-Pacific (AQUADAPT) and the Food Loss Research initiatives and supports the Climate-Resilient Animal Fund (RECAF) initiative in Africa.

PARTICIPANTS

Participant 1
Full Name: Dr. Louis Lebel
Organization: Unit for Social and Environmental Research, Chiang Mai University, Thailand
Bio: Louis Lebel has ongoing research interests in ecology, political science, aquaculture, climate change, water governance, and sustainability. He has led several multicentre comparative studies and contributed significantly to long-lasting research networks in the Southeast Asia region. Special areas of expertise include quantitative and qualitative methods and interdisciplinary research design.
Title: Re-conceptualizing nature-based solutions for climate change adaptation challenges with aquaculture stakeholders: Working with nature on inclusive climate-resilient practices 
Introduction: Lower than expected rates of adoption of NbS to climate-related challenges are typically explained as a technical issue addressable by experts providing more information to producers. Increasingly, it has become apparent that doing so reinforces the divide between local, practice-based knowledge and “new” scientific knowledge. Turning away from one-off perfect solutions and toward engaging with an evolving, tangled net of institutions would open up more opportunities for the less-than-perfect farmer to contribute to sustainable aquaculture as they experience it.
Objectives: To strengthen understanding of how NbS, and other closely related approaches, are perceived and conceptualized by various stakeholders.
Methodology: To address the objective, the content of the definitions and their conceptual frameworks or models are at the heart of the analysis. Two key research questions guided the qualitative research component: (1) In what way(s) is the proposed solution “nature-based”? (2) How does the proposed solution contribute to climate resilience? 
Findings: The definition and interpretation of key concepts – such as NbS – is important because it sets boundaries regarding which projects receive funding and helps set agendas for research and policy development. 
Significance: The presence of multiple knowledge (innovation) systems should be taken into account in the design of interventions in aquaculture food systems.
Format: Dr. Lebel’s presentation will be pre-recorded and made available online for participants. This format allows for asynchronous access to the content followed by a live Q&A session to engage with attendees and address specific questions.

Participant 2
Full Name: Prof. Edward H. Allison
Organization: WorldFish
Bio sketch: Eddie Allison links fisheries and aquaculture with international development issues, including climate change and poverty eradication, with a focus on achieving food system sustainability transitions. Since 2020, each year he has been listed as among the top 0.1% most cited cross-disciplinary researchers worldwide by Clarivate/Web of Science.
Title: An indicator framework to evaluate climate-adaptive nature-based solutions in coastal aquaculture 
Introduction: Coastal aquaculture systems are in the vanguard of climate change because they are exposed to risks from landward, seaward, and atmospheric changes. Yet, they are also among the fastest growing farming systems in the humid tropics. The rapid growth of the sector is posing questions about sustainability and equity – questions that are being addressed by developing aquaculture systems that fit non-destructively into coastal ecosystems and societies. It is important that these "nature-based solutions" (NbS) to aquaculture development don’t expose farmers to increased economic risks in a changing climate. Here, we evaluate how to ensure nature-based aquaculture is also climate adaptive.
Objectives: To develop a method to identify the extent to which adaptation to climate change in aquaculture systems can draw on NbS.
Methodology: Reviews of climate impact pathways on aquaculture systems and proposed adaptive measures for aquaculture were conducted to derive a list of adaptation challenges and response options. These were then classified by the extent to which they were "nature-based" using an indicator framework to identify the attributes of climate-adaptive, inclusive, nature-based aquaculture (CAINA). The CAINA framework is currently being tested in Malaysia and Solomon Islands. 
Findings: Aquaculture systems dependent on nature – for food, seed, or a growing environment – are more exposed to climate-change hazards than more intensive, controlled systems. 
Significance: Indicators allow us to assess the potential and performance of nature-based aquaculture systems and to evaluate the past and likely future effectiveness of NbS to climate adaptation.
Format: Prof. Allison’s presentation will be pre-recorded and made available online for participants, allowing for asynchronous access to the content, and will be followed by a live Q&A session to engage with attendees and address specific questions.

Participant 3
Full Name: Professor Nguyen Thanh Phuong
Organization: College of Aquaculture and Fisheries, Can Tho University, Vietnam
Bio: As a professor of aquaculture, Dr. Nguyen Thanh Phuong has been working on the development of aquaculture systems in the Mekong Delta, Vietnam, including intensive and integrated models for species such as striped catfish and marine shrimps. He is studying the adaptation of aquaculture models to climate change.
Title: Nature-based and climate resilient aquaculture in the Mekong Delta: A case of integrated farming
Introduction: Aquaculture in the Mekong Delta is diverse, encompassing integrated and alternative models in both freshwater and brackish water areas. All of these are, in some aspect, nature-dependent and vulnerable to climate-related risks, including salinity intrusion, rapid changes in temperature, intense rainfall events, and floods. However, the degree of nature-based orientation and climate resilience varies among these systems. In this presentation, the focus will be on three farming models: integrated mangrove-shrimp, alternating rice-shrimp (in brackish water), and integrated Melaleuca forest-fish (in freshwater).
Objectives: To understand the degree of nature-based orientation and climate resilience of three integrated farming models in the Mekong Delta.
Methodology: We conducted a large-scale survey with fish and shrimp farmers in the Mekong Delta focusing on (1) the degree of nature-based orientation, (2) climate change adaptations and challenges, (3) the advantages and disadvantages of adopting the farming models, and (4) household backgrounds and farming practices. A set of in-depth interviews with key informants further validated the analyses of the survey data.
Findings: The study presents the farming practices of three integrated aquaculture models, examining to what degree these systems are nature-based, how they are influenced by natural conditions, and the adaptation measures implemented and challenges experienced in responding to climate-related risks. Statistical findings are further elaborated through the perceptions of stakeholders. Together, these insights help to inform best practices and inclusive policies, thus contributing to the sustainability of aquaculture in the Mekong Delta.

Participant 4
Full Name: Professor Dr Lim Phaik Eem
Organization: University of Malaya, Malaysia
Bio: Dr. Phaik Eem Lim’s research has, since the 1990s, focused on algae biodiversity and applications, addressing challenges in the carrageenan industry. Over the past 15 years, she has led efforts in Malaysia and Southeast Asia on disease detection, biosecurity, genetic conservation, and nature-based strategies for sustainable seaweed farming.
Title: Climate change impacts on tropical seaweeds: Challenges and adaptation strategies for sustainable aquaculture
Introduction: Climate change, with rising temperatures, elevated CO₂, and fluctuating salinity, significantly impacts tropical and subtropical seaweeds. Seaweed aquaculture, which sustains livelihoods in many Southeast Asian coastal communities, suffers from these changes, leading to reduced growth, increased diseases, and lower production, particularly for Eucheumatoids. Understanding these impacts is crucial for developing mitigation strategies to protect this industry and the livelihoods it supports.
Objectives: This review aims to examine the impacts of climate change on tropical and subtropical seaweeds, focusing on key stressors such as temperature, CO₂, and salinity; identify gaps in current research; explore the potential of NbS to enhance resilience and sustainability in seaweed farming; and provide recommendations for future research and policy to address climate change challenges in the seaweed aquaculture industry.
Methodology: A literature review using Web of Science, Scopus, and Google Scholar explored climate change impacts on seaweeds, focusing on temperature, CO₂, salinity, and other drivers, emphasizing anthropogenic causes and adaptation strategies.
Findings: Despite growing research, most studies on seaweed farming are lab-based, with few mesocosm experiments and limited long-term field data. This limits accurate projections of climate change’s economic impact. Species-specific responses to climate change vary, with Southeast Asia's Eucheumatoid industry especially vulnerable. NbS, such as integrating seaweed farming with aquaculture and habitat restoration, offer effective strategies to mitigate climate change, enhance biodiversity, improve ecosystem health, and support livelihoods. Future research must focus on long-term, integrated field studies to implement scalable NbS and ensure sustainable seaweed farming under climate change.

Participant 5
Full Name: Sarah Angelina Silitonga 
Organization: World Resources Institute, Indonesia 
Bio: A research analyst at WRI Indonesia, Silitonga focuses on nature-based solutions financing, ecosystem restoration, and sustainable aquaculture. Previously, she optimized aquaculture data systems at a tech company and refined mangrove adoption pricing at a local NGO. With a biology background, she integrates science, finance, and policy for sustainability. 
Title: Advancing climate smart shrimp aquaculture: Integrating GHG flux simulation for sustainable low-emission practices and mangrove restoration strategy 
Introduction: Indonesia's shrimp aquaculture is crucial for food security and the economy but also contributes to mangrove deforestation and climate vulnerabilities. Climate Smart Shrimp Aquaculture (CSSA) integrates sustainable farming with mangrove restoration to enhance productivity, resilience, and inclusivity while reducing environmental impact. This study aims to enhance CSSA implementation by leveraging insights and findings from the GHG flux simulation to develop sustainable low-emission aquaculture practices and mangrove restoration strategies. 
Objectives: To develop sustainable low-emission aquaculture practices and mangrove restoration strategies, leveraging insights from the GHG flux simulation in CSSA implementation. 
Methodology: A literature review and interviews were conducted to collect data and insights on aquaculture best practices, local knowledge, deforestation history, and GHG inventories for both industries and ecosystems. To complement these findings, robust spatial data analysis and field surveys on aquaculture activities and mangrove ecosystem carbon stocks were also conducted. GHG inventory and carbon stock analyses were based on GHG protocols and ministerial guidelines. 
Findings: The studies found that aquaculture activities related to fuel and energy use along with fertilizer and feed procurement strongly correlate with the GHG flux and should be addressed in the project’s sustainable low-emission practices. In addition, Ecological Mangrove Rehabilitation (EMR) and Climate-Smart Shrimp Aquaculture (CSS) were identified as the most suitable restoration strategies. Twenty mangrove species were identified, two of which hold “near threatened” conservation status. 
 
Participant 6
Full Name: Ms. Rizza Mae P. Garay
Organization: International Institute of Rural Reconstruction (IIRR) 
Bio: Rizza is a field researcher with expertise in rural community development. She has participated in various fisheries training, focusing on aquaculture technologies. Additionally, she served as a youth leader in her barangay for nearly three years and holds a Cum Laude Bachelor of Science in Fisheries and Aquatic Sciences.  
Title: VeggieShade: a nature-based climate adaptation strategy for small-scale aquaculture
Introduction: Climate change threatens Philippine aquaculture through rising water temperatures, which reduces fish reproduction and increases mortality. The "Aquashade" technology developed by Central Luzon State University offers a nature-based solution for small-scale fish farmers by lowering water temperatures (Lalican & Cañada, 2021; 2022; Santos, 2023). Using the Aquashade’s "VeggieShade" approach, which supports vegetable cultivation to provide shade for fish, this case study evaluates Aquashade’s effectiveness as a climate adaptation strategy. 
Objectives: This study evaluates the technical performance and cost-effectiveness of Aquashade’s VeggieShade technology in increasing the production of tilapia and other fish, its social and economic impacts for small-scale farmers, and the benefits of integrating vegetables. 
Methodology: The VeggieShade approach, which uses climbing vegetables like gourds and beans over fishponds, was implemented in ponds in Guinayangan, Quezon Province, Philippines. Locally available construction materials such as bamboo were used to lower input costs. Water temperature, tilapia spawning rates, fingerling production, vegetable yield, and farmer income were monitored and compared to unshaded ponds. The return on investment and payback period were also calculated. 
Findings: VeggieShade technology effectively reduces water temperature by more than 3°C, creating favourable breeding conditions and improving seed and fingerling survival. Early adopters experienced a significant return on investment with a payback period of fewer than two years. The integration of climbing vegetables provides additional shade, enhances income through vegetable sales, and optimizes land use. This low-tech, nature-based approach of “fish below and vegetables above” offers a sustainable and cost-effective climate adaptation strategy for small-scale aquaculture in the Philippines. 
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Participant 7
Full Name: Dr. Kyoko Kusakabe 
Organization: Asian Institute of Technology and Gender in Aquaculture and Fisheries Section, Asian Fisheries Forum
Bio: Dr. Kusakabe is a professor of gender and development studies at the Asian Institute of Technology (AIT), and a Vice-Chair of Gender in Aquaculture and Fisheries Section (GAFS) of the Asian Fisheries Forum. She is a gender expert with over two decades of experience in the aquaculture and fisheries sector.
Title of presentation: Monitoring women’s empowerment in nature-based solutions in aquaculture projects
Introduction: Studies have shown the important roles women play in aquaculture and in environmental protection/management. However, it is still not well known how such gender roles shape gender relations and women’s leadership in aquaculture and how gender norms and practices in the larger community influence women’s roles in aquaculture. There is a growing awareness that engaging and empowering women is important not only for women but also for the outcome of aquaculture and for the whole community. We argue that it is even more so for nature-based solutions (NbS) because of women’s role in environmental management. Our project designs a monitoring schema that helps capture the changes in women’s empowerment and its relation to NbS in aquaculture, focusing on the process in which it happens.
Objectives: To develop a gender monitoring schema for NbS in aquaculture.
Methodology: Working in three pilot project sites – seaweed production in the Philippines and rice-fish production in Cambodia and Thailand – we have conducted a gender analysis and selected a group of women aquaculturists for regular monitoring. The monitoring framework, based on a literature review and expert and stakeholder consultations, has been further refined in the course of its application.
Findings: The meaningful engagement of women is a core pathway for women’s empowerment. We have identified that both agentic aspects (self-awareness, image of change, and agency) and material aspects (attitudes towards nature-based solutions practices, perceptions on climate change) shape the meaningful engagement of women aquaculturists.






