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EXTENDED ABSTRACT

Introduction: Currently, in Iran with the growth of population and development of the agricultural sector, water
consumption has also increased. Due to the lack of rainfall and droughts and water crisis in recent years, as well
as the country's need for food, special measures should be taken to increase water productivity. The canals of
proper quality water supply, in addition to increasing transfer efficiency, reduce water transfer time and make
easy access to water resources. Analyzing the problems of water supply canals and determining the amount of
water lost in the transfer route can have a positive effect on the quality of canal implementation. Improving
water supply canals leads to the production of more agricultural products and more income and creates
employment in the agricultural sector. Examining the canals of Darab water supply showed that the average
leakage in uncoated canals was 197.7 mm m™ d™*and after applying concrete lining has reduced to 16.3 mm m™
d™. So far, no study has been conducted on the study of water transfer efficiency of the irrigation network in
Khorramabad city, therefore, the purpose of this study is to investigate it and also measure the amount of water
losses, investigate the strengths and weaknesses in the implementation and operation stages and provide
solutions to increase the efficiency of water transfer in the irrigation network of this city.

Methodology: This research was conducted in the spring of 2020 in Khorramabad city. Khorramabad has
several water canals that branch off from rivers and fountains, and a number of these canals were covered by the
Ministry of Energy and Agricultural Jihad. In the present study, a total of 20 water supply canals with a total
length of 18010 m in different areas of the city with trapezoidal and rectangular sections were randomly selected
and examined. The canals were made of stone and mortar with concrete lining each part of these canals has been
implemented based on the allocation of government funds and at different times. In this study, in order to
estimate water losses, the space of canals with a minimum length of 350 meters and more was selected. In total,
17 canals with trapezoidal cross sections and 3 canals with rectangular cross sections were selected and field
measurements were performed based on the input-output flow rate method in them. Water velocity in these
canals was measured using Micro Current Meter. During the velocity measurement and based on previous
coordination with farmers and beneficiaries in the area, no harvesting of water flow was made during certain
selected spaces (input to output) and to increase accuracy, velocity measurements were repeated several times at
each location and the average velocity was selected and recorded. Also, in order to eliminate evaporation losses,
measurements, and calculations were performed in each canal in the early morning and when the evaporation
was zero or insignificant. Finally, by calculating the velocity and measuring the depth, width, and cross-section
according to the existing hydraulic relations, the inlet and outlet flows rate of each canal were determined and
the difference between inlet and outlet flow rates was considered as losses and finally, the water conveyance
efficiency was calculated.

Results and Discussion: Canals with an efficiency of less than 80% are in poor performance. These canals are:
Papi Khaldar Olya, Asgar Abad, Malek Abad, Jamshid Abad, Deh Sefid 1, Deh Sefid 2, Shirkhani, Ziba
Mohammad, Qaleh Sangi, Shah Joob, Bahram Joo, Kian, Zagheh Sofla and the lowest efficiency is related to
the water supply canal of Badeh Abestan. In general, these canals are in the group of low-efficiency channels.
The reasons for the low efficiency in Badeh Abestan canal are overgrown weeds such as algae in the canal route
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and the accumulation of sediments and suspended matter so that more than two-thirds of the canal volume has
been accumulated of sediments and mud and water is flooded out of the canal wall and it rains down on the
downstream river. Other factors include poor execution of masonry and concrete lining in a large part of the
canal route, failure to complete a number of expansion joints, usage of substandard and brittle stones, failure to
perform lining in 400 m of the path (distances between stones was filled with the thin mortar), and the
destruction of parts of the canal route caused by the freezing of water in the winter and the disintegration of the
masonry. At some points along the route, the concrete canal had cracks and crevices through which water
escaped, reducing efficiency. Finally, by observing and examining the study area, in addition to the
aforementioned issues, the main causes of low efficiency in all canals can be mentioned as low quality, an
improper combination of sand and cement, poor lining, improper expansion joints, improper methods of
exploitation and maintenance, water leakage from the entrance valves of farms or ponds and implementation of
canals in consecutive years due to lack of government funding and its implementation by contractors and
various individuals and differences in the quality of implementation and different project supervisors.
Conclusion: The amount of water losses in 20 concrete canals with trapezoidal and rectangular sections in
different areas of Khorramabad city, Lorestan province, was evaluated. According to the obtained values, the
water conveyance efficiency in the canals is between 31.5 to 89.1% per km of the canal length and on average
74.8%. Correspondingly, the amount of total losses in the canals has been obtained between 1.45 to 6.30 m>m™
d™ with an average of 3.56 m>m?d™. The lowest water transfer efficiency is related to the Badeh Abestan canal
with unsuitable maintenance status and equal to 31.5% and the highest efficiency is related to Tagh & Tough
canal equal to 89.1%. Unawareness of operators and their unfamiliarity with the method of maintenance of
canals, non-compliance with the principles of implementation, poor quality of consumable materials,
prolongation of implementation and construction time of canals, weeds growth, cracking, and destruction of
lining concrete are the most important factors of being low water transfer efficiencies. Based on the results of
this study, it is expected that the relevant departments and agencies have reviewed and made special
measurements to improve the efficiency of canal water transfer, control of supervisors and contractors due to the
importance of water, and spending of government funds and training of operators.
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Figure 2- Section of the trapezoidal channel
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Figure 3- Section of rectangular canal
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Table 1- Characteristics of selected irrigation canals for evaluation in different areas of Khorramabad city
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Table 2- Hydraulic formulas in evaluated canals (Abrishami and Hosseini, 2009)
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Figure 4- Pictures of the irrigation canal of the Zagheh Sofla
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Figure 5- Pictures of the irrigation canal of the Bade Abestan
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Table 3. The values of hydraulic parameters velocity, flow rate and water transfer efficiency in the evaluated canals
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Table 4. Total losses in the evaluated canals
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Table 5- Losses of leakage in evaluated canals
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