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ABSTRACT

Fast growing of population in Egypt faces agriculture with an increasing

demand for its production. The Egyptian water resources is fixed according to
the international agreement of 1959. Increasing agricultural production means
enhancing the productivity of the cultivated lands and/or bringing new lands to
be cultivated. So that, it is a must to maximize irrigation efficiency for water
conserving. Ministry of water resources and irrigation (MWRI) has focused on
the importance of finding different approaches for increasing water use

efficiency and agricultural production.

The objectives of the research are to evaluate the performance of the
irrigation distributary systems in the old lands and introduce modernization for
the system operation in order to deliver an adequate and dependable supply of

walter in an equitable and efficient manner to users served by the system. /

To carry out the performance analysis, El-Qahwagi canal and Dakalt
canal command areas were selected to collect the required data for evaluation
analysis. El-Qahwagi canal is operated under continuous flow, while Dakalt
canal is operated under rotational flow. A lot of data were collected on the two
chosen canals about daily water levels, cross sections, cropping patterns and
other relevant data. Performance measures are adequacy, efficiency,
dependability and equity. The contributions of management and structural
characteristics of the system were discussed for cach measure. From the

analysis, it is deduced that:

1- For the tradition system,
a- Adequacy measures during summer months are poor due to
management contributions, but there is no structural limitation to
deliver adequate delivery. During winter months, the delivery is

adequate.




2-

b-

For

Efficiency measurcs indicate that the system is highly efficient during

summer months, but during winter months the system is poor with
respect to efficiency.

Dependability, uniform flow over time, measures arc poor for the canal
reaches due to management and structural contributions.

Equity measures arc poor due to management and structural features of

the system.

the improved system,

a- Adequacy measures during summer months are poor for the hcad

b-

reaches. but they arc better for the cend reach and the canal.
Management practices affect adequacy, but no structural limitation tc
deliver adequate delivery. During winter months, adequacy measures
are more than unity.

Efficiency measures indicate that during summer months there is ar.
increased compatibility with the goal of efficiency due to management
and  structural contributions. But during winter months efficiency
measures are poor.

Dependability measures indicate that therc is a need to enhance
management practices and structure operation to achicve good
performance with respect to dependability.

Equity measures indicate that cquity is poor duec to managemert

practices, but there is no structural limitation to achieve.

The suggested approach, for modernization, is introduced through a

mathematical model. The approach concepts are to deliver continuous flow in

distributary canals and their branches. rotational flow is lifted to elevated

meskas. Water flows from meskas to farms through outlets, which offtake from

meskas. Water is lifted to meskas during specific hours, which depend on the

scason and the preferable hours of irrigation for water uscrs. A computer

program is formulated to be used as an casy tool to design and operate the




