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Abstract

This study examines the impact of climatic drought on the sustainability of
strategic crop production in Al-Muthanna Governorate (Al-Muthanna
Governorate) over the period (1995-2025), with the aim of identifying the
interactive relationship between rainfall variability and the efficiency of the
agricultural production system. The research adopts a quantitative analytical
approach using the Standardized Precipitation Index based on data from
Samawah meteorological station. The results reveal the dominance of drought
years, accounting for (52%) of the total study period, with a prevailing pattern of
“cumulative drought” that gradually depletes soil moisture. The findings also
indicate the presence of severe absolute water deficit, as the annual evaporation
rate (3382.1 mm) exceeds rainfall by approximately (31.7 times), leading to a
condition of “physiological drought” that hinders crop growth. Furthermore, the
study identifies the impact of extreme temperatures, reaching up to (51°C), in
causing adverse physiological effects such as forced maturity, spike sterility, and
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pollination failure, particularly in wheat and barley crops. The study concludes
that agricultural sustainability in Al-Muthanna is constrained by both natural
factors (such as desertification and sand dune encroachment) and human-related
factors (such as war remnants). This necessitates a shift toward climate-smart
agriculture, as well as the adoption of regulated irrigation techniques and water
harvesting strategies as strategic solutions to 4¢als contemporary climate
changes and ensure food security in the governorate.
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