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Optimal Water Management for North Jazira Irrigation
Project — Rabaih, IRAQ
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Abstract

Optimal water management in irrigation projects is the governing key for water
conservation, improved irrigation systems performance, sustainability of
irrigated agriculture, and high production. To achieve these goals, it is
necessary to use modern irrigation technologies in irrigation scheduling to
apply proper amount of water suitable for the grown crops. Therefore, the
focus of the researchers, nowadays, in this field is to develop techniques,
programs, and practical methodologies and policies aiming towards assuring
better water distribution, higher water use efficiency and crop production and
maximum net return.

The North Jazirah Irrigation project, Rabaih - Nineva Governorate, is one of
the major irrigation projects in Iraq. After operating the project for several
years, many serious problems have appeared such as: the rising of water
table, soil salinization due to irrigation water misuse, in addition to introducing
high consumptive-use crops not included in the original design of the project.
Therefore, it becomes necessary for the sake of sustainability of this vital
project is to assess and evaluate the current operation program of the
irrigation systems on the basis of direct data from the farmers who are
operating their irrigation systems. The evaluation depended on site specific
data concerning climate, soil, crops, planting and harvest dates, irrigation
timing and amounts. The evaluation and analysis focused on data and
information concerning current operation programs of the Linear-Move
Mechanized sprinkler irrigation systems of the project (Hours of operation,
depth of irrigation, travel speed of the system, and number of hours water
available for irrigation) along the growing season and for each crop grown
during the years of 2005 and 2006.

The study aimed towards developing a computerized mathematical model as
a tool and using it for evaluating and improving the water use efficiency (water
productivity) in a selected irrigation sector at in the North Jazirah irrigation
project using the existing operation conditions and farmers' irrigations
practices. After evaluating the performance of the current irrigation program in
the project, the study attempted, with the help of the model, improving the
operation program in order to arrive at the optimal practices for managing
irrigation water via improving its use efficiency and maximizing net economical
return.

The results of the study revealed that farmers are adopting a fixed set of
travel speeds to the moving sprinkler irrigation systems regardless of the
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length of the irrigation units inside the irrigation sector. This of course results
in large irrigation water waste and significant losses in the opportunity of water
availability in the water courses. As a result of this poor operation program,
the crops production is far below potential. The present study proposed
different sets of travel speed for operating the linear-move irrigation systems.
The proposed operation programs have resulted in significant increase in net
economical return reaching 45 % of the present net return and in boosting the
water use efficiency. Furthermore, the study suggested alternative operation
programs that could be implemented under different levels of irrigation water
availability, particularly under water scarcity.

Key words: Supplemental irrigation, Water productivity, Water use efficiency,
Farm irrigation water management, Optimization.
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