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Abstract

Irrigation systems are critical for sustainable agricultural productivity in Mali's drought-prone regions, where
water scarcity is a significant challenge. A combination of hydrological models and cost-benefit analysis was
employed to simulate system performance under varying climatic conditions and water availability scenarios.
Simulations indicated a consistent 15% increase in crop yield with the proposed low-cost irrigation systems
compared to traditional methods, despite variable rainfall patterns. The designed irrigation systems are effective in
improving agricultural productivity without significantly increasing operational expenses. Further field trials
should be conducted to validate these design parameters and inform policy recommendations for sustainable
agriculture development. The maintenance outcome was modelled as

Y {}=betaO+betal X {}+ui+varepsilon |}, with robustess checked using heteroskedasticity-consistent
errors.
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