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Abstract
This paper aimed to assess the feasibility of smart agriculture in the Abyan Delta
as a practical pathway to water sustainability and food security, by framing
interventions within Climate-Smart Agriculture (CSA) that balances productivity,
climate resilience, and emission mitigation. The study relied on a descriptive-
analytical approach using quantitative and qualitative evidence from FAO and
World Bank reports, complemented by local field insights on water resources, flood-
based irrigation infrastructure, and the impacts of conflict and climate variability
on production systems.
The analysis found that the Abyan Delta combines high agro-ecological potential
with institutional and water-management fragility. When embedded in enforceable
governance, integrating smart drip irrigation (IoT + Drip), flood early-warning
systems (FEWS), and drone-enabled precision farming can deliver ~45% water
savings and ~25% yield gains, while reducing input waste and improving farm
decisions via SMS/WhatsApp digital extension. Solar pumping is a double-edged
sword: it contributes to over-abstraction unless licensing is tied to water-saving
controls.
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© World Bank. (2020). Yemen Dynamic Needs Assessment: Phase 111 — 2020 Update. Washington, D.C.: World Bank Group.
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(9 United Nations Development Programme (UNDP) & Ministry of Agriculture and Irrigation — Yemen. (2016). Assessment of
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(12 World Bank. (2021). Yemen: Groundwater Depletion and Solar Pumping — Balancing Renewable Energy and Water
Sustainability in Abyan and Lahj. Washington, D.C.: The World Bank, Water Global Practice. Available at:
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/327741624841057538 [Accessed 4 Nov 2025].
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(% Food and Agriculture Organization of the United Nations (FAO). (2022). Flood Early Warning Systems (FEWS) for Climate-
Smart Agriculture: Integrating IoT and Remote Sensing for Water Resource Management in Semi-Arid Regions. Rome: FAO.
Available at: https://www.fao.org/climate-smart-agriculture (Accessed: 5 November 2025).

(15 World Bank. (2021). Integrated Flood and Water Management Systems in Fragile Agricultural Economies: Lessons from Sudan,
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(9 Food and Agriculture Organization of the United Nations (FAO). (2022). Guidelines for the Sustainable Use of Solar-Powered
Irrigation Systems in Fragile Agricultural Environments. Rome: FAO. Available at: https://www.fao.org/climate-smart-agriculture
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(7 Food and Agriculture Organization of the United Nations (FAO). (2023). Precision Agriculture for Climate-Resilient Farming
Systems in Semi-Arid Regions. Rome: FAO. Available at: https://www.fao.org/climate-smart-agriculture (Accessed: 8 November 2025).

(3 International Center for Agricultural Research in the Dry Areas (ICARDA). (2021). Low-Cost Greenhouse Technologies for
Dryland Agriculture: Enhancing Water Use Efficiency and Crop Productivity in Arid Regions. Beirut: ICARDA. Available at:
https://www.icarda.org/publications (Accessed: 9 November 2025).
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(9 Food and Agriculture Organization of the United Nations (FAO). (2022). Hydroponics and Soilless Systems for Water-Scarce
Environments: Practical Guidelines for Arid and Semi-Arid Regions. Rome: FAO. Available at: https://www.fao.org/climate-
smart-agriculture (Accessed: 10 November 2025).

@9 Food and Agriculture Organization of the United Nations (FAO). (2021). Hydroponic Green Fodder Production: An Alternative
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(2 Food and Agriculture Organization of the United Nations (FAO). (2021). Digital Agricultural Extension and Advisory Services:
Guidelines and Best Practices for Developing Countries. Rome: FAO. Available at: https://www.fao.org/3/cb5334en/cb5334en.pdf
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