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Scaling community-led green infrastructure strategies to increase climate resilience in urban informal settlements. A study case in Antananarivo Madagascar


	Urban informal settlement residents in the Global South are highly exposed to climate hazards. In Antananarivo, Madagascar, floods and heat stress are among the most severe climate extremes, with projections indicating increased intensity and duration in the coming years that can exacerbate vulnerabilities (Stephason F et al., 2023); (Han et al., 2024). Adaptation strategies must be context-specific, balancing planned and autonomous approaches to effectively address these realities. One critical gap in existing adaptation measures is the integration of green infrastructure (GI) as a viable autonomous adaptation strategy (Almaaitah et al., 2021). While some communities in Antananarivo have adopted GI practices such as rainwater harvesting and urban agriculture, the scalability and institutional support for these initiatives remain uncertain. Based on this context, this study examines how green infrastructure fits into the broader spectrum of adaptation strategies and explores how it can be leveraged for sustainable climate resilience in informal settlements .

This study aims to identify gaps between planned and autonomous adaptation strategies in addressing water scarcity and climate risks in informal settlements. It assesses the role of green infrastructure, particularly rainwater harvesting and urban greening, in enhancing community resilience. Furthermore, it evaluates whether community-led GI initiatives strategies, are scalable and sustainable within existing policy frameworks. Lastly, it explores mechanisms to amplify the voices of vulnerable communities in shaping equitable adaptation policies.

It encompasses a mixed-methods approach, primarily qualitative, to analyse perceptions of the effectiveness and scalability of autonomous versus planned adaptation strategies. Household surveys are conducted with 900 residents across three strategic informal settlement zones in Antananarivo, focusing on adaptation practices, particularly the use of green infrastructure (GI). Three focus group sessions engage community members to explore their perspectives on GI adoption, including challenges and opportunities. Additionally, one stakeholder workshop brings local authorities and decision-makers together to examine the incorporation of GI into formal adaptation strategies. A multi-criteria analysis (MCA) compares the effectiveness of different adaptation strategies based on social, economic, and environmental criteria, helping to assess trade-offs and prioritize strategies that maximize resilience benefits. Data analysis includes qualitative methods using NVivo to identify key themes, while quantitative survey data is processed using SPSS/R. MCA evaluates the comparative performance of adaptation strategies.

This study is particularly relevant as it plays a significant role in elevating the voices of marginalized communities, ensuring their inclusion in policy discussions, and identifying pathways for integrating autonomous adaptation measures into broader urban planning frameworks. It also supports the creation of more climate-resilient cities that can better meet the needs of vulnerable populations, making it a crucial step toward equitable and effective climate change adaptation.
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