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Developing a Novel Remote Sensing-Based Framework for sustainable irrigation water use
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[bookmark: _Toc498243632]ABSTRACT
Global extreme events threaten vulnerable populations in unstable regions, disrupting food chains. Strengthening local food systems is critical for steady nutrition during crises. Vegetable production enhances food security and economic gains. Irrigated agriculture, crucial for crops facing water deficits worsened by climate change, must expand sustainably to meet future demand without harming natural ecosystems. Sustainable groundwater use is crucial to avoid depletion but may reduce yields in areas of current unsustainable extraction, necessitating sustainable expansion in new areas. This project is focused on developing a robust data-driven tool that can accurately identify areas suitable for irrigated vegetable production and expansion while ensuring sustainable water usage. The primary objective is to create an evidence-based irrigation investment tool tailored for humanitarian organizations. Initially piloted in Mali and Ethiopia, the tool is built to scale in other countries with minimal in situ data and calibration. The framework comprises mapping regions for optimal vegetable production considering bio-geophysical variables, and socio-economic factors. The tool also, assesses sustainable irrigation thresholds integrating water availability and crop water requirements, and identifies appropriate water abstraction technologies. This study focuses developing a novel remote sensing approach integrating surface water availability, groundwater recharge, and crop water requirements to derive sustainable irrigation water use limits/thresholds. Inputs include current irrigation potential, monthly surface water yield from CHIRPS and SSEBop datasets, and groundwater recharge data from PCR-GLOBWB. Outcomes reveals that during Ethiopian wet season, sustainable areas for high, medium, and low water-demanding crops cover 2.3, 6.6 million, and 10.7 million hectares, respectively. In Mali, about 1.2 million hectares support low water-demand crops, and 0.18 million hectares can be used for medium water-demand crops. High water-demand crops are not recommended during this period. The analysis highlights risk of exceeding these limits leading to groundwater depletion and crop losses, emphasizing the necessity to align irrigation expansion with water availability for sustainable vegetable production.
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