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ABSTRACT

This study aims to determine the hydro-climatic suitability for using the
required amounts of irrigation water for cereal crops in rainfed areas,
particularly in Sinjar and Al-Baaj districts of Nineveh Governorate. The water
requirement of crops is a fundamental factor for their growth, and
supplementary irrigation represents an effective method to meet the plants’
water demand throughout the growing season, making the agricultural season a
decisive factor for production.

The results indicate that wheat requires about 350-450 mm annually, while
barley needs only 250-300 mm, making barley more suitable for rainfed
cultivation, whereas wheat requires regular supplementary irrigation,
especially in Al-Baaj, where rainfall ranges between 170-250 mm. The
research relied on descriptive and quantitative approaches, using data from the
Nineveh Agriculture Directorate, the General Authority for Meteorology and
Seismic Monitoring, and field survey data (2024). Geographic Information
Systems (GIS) techniques were applied to analyze the spatial distribution of
wheat and barley cultivation and to create the final hydro-climatic suitability
map.

The findings show that the most influential factors in spatial suitability are
water resources (50%) and climatic elements (30%), followed by human
factors (20%), such as agricultural policies, irrigation equipment, and
landholdings. The results also reveal that applying supplementary irrigation
increased vyields by 25-35%, contributing to agricultural stability and
mitigating rainfall fluctuation impacts.

The study concludes that it is essential to expand the use of modern irrigation
technologies and prepare annual hydro-spatial suitability maps to guide wheat
and barley cultivation according to each area’s environmental conditions,
aiming to achieve sustainable agricultural development and enhance the
efficiency of water resource utilization in semi-arid environments.
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