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ABSTRACT
[bookmark: _Hlk171416548]The majority of global cropland (80%) is rainfed, with irrigated areas primarily established within major irrigation schemes and river valleys. A similar pattern is observed in Southeast Asia, where only 23% of the cropland areas are irrigated. This has traditionally not been an issue with greater aboundance of water in the ASEAN region. However, with the advent of in increased population and economic growth, urbanization, and climate change, flood and droughts have become common, affecting over 60 million people in the region. Public irrigation systems typically require high upfront costs for development and have been shown to have low performance in terms of crop yields.  An alternative to large scale farming systems are farmer led initiatives. Farmer-led irrigation involves farmers individually or in small groups, investing and implementing irrigation practices to increase   their income and crop productivity. Farmer-led irrigation offers several advantages over large-scale irrigation schemes. It has lower infrastructure costs, can be implemented in isolated areas, and is suitable for small cultivation plots. Additionally, it provides flexibility and customization, making it ideal for urban agriculture and providing the potential for increased agricultural productivity. This study proposes the development of a framework for mapping farmer-led irrigated areas based on a multi-criteria analysis using free and open geospatial data. The framework uses multiple drivers to generate various indicators of suitability, including biophysical suitability, water availability, socioeconomic factors, and risk and hazard exposure. By integrating these diverse factors, the framework provides a comprehensive assessment of the potential areas suitable for farmer-led irrigation. The framework was tested for Cambodia and validated with with ground truth data collected in the field. Results indicate that the maps have a accuracy assessment of 76%. Overall, 27.4 thounsend hectares were detected as highly suitable, 2.4 million hectares was identified as suitable and 6.2 million hectares were identified as moderately suitable for farmer-led irrigation. This high level of accuracy underscores the framework's potential for upscaling to other countries in the ASEAN region. By accurately identifying areas suitable for farmer-led irrigation, this framework can help in developing the farmer led irrigation sector for a climate resilient agriculture development in the ASEAN.
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