Research Paper

Investigating the efficiency of water transfer and providing a solution to
reduce water losses in the canals of the left bank irrigation network of

Jasem Nahirat 1",

RAMSHIR city

Mehdi Zeinivand 2* &/, Mahmood Shafai Bejestan 3

I Master's student of Water Structures, Faculty of Water and Environmental Engineering, Shahid Chamran University of
Ahvaz, Ahvaz, Iran. (Email: jasemnahirat@yahoo.com)

2 Assistant Professor of Water Structures, Faculty of Water and Environmental Engineering, Shahid Chamran University of
Ahvaz, Ahvaz, Iran. (Email: M.Zeinivand@Scu.ac.ir) (Corresponding Author)

3 Professor of Water Structures, Faculty of Water and Environmental Engineering, Shahid Chamran University of Ahvaz,
Ahvaz, Iran. (Email: m_shafai@scu.ac.ir)

d 10.22125/IWE.2023.168173

Received:
August 25, 2022
Accepted:
January 18, 2023
Available online:
April 18, 2023

Keywords:

Water transfer
efficiency, Irrigation
losses, Irrigation and
drainage network of
Ramshir left coast,
Sedimentation

Abstract

Considering that Iran is a country where most of its locations have dry and semi-
dry climates and with scarcity of water, it is very important to prevent losses from
this national resource. This can be done by implementing the basic and scientific
knowledge on irrigation networks and increase the efficiency of water transfer.
In this study, to estimate the water transfer efficiency of irrigation and drainage
network of Ramshir’s left coast, 5 different channels, type Canalet, in B-block
were selected as samples. The water for this project is supply from the river with
no settling basin. Among the canals studied, some of them had water overflow
problems from their walls and others didn't have this problem. The amount of
waste discharge at each canal was calculated according to the operating
conditions in the winter and negligible evaporation and by obtaining the
difference of the measured discharge which enter with the output discharge of
each channels. From this, the water transfer efficiency was determined. The
results showed that the water transfer efficiency in the canals without overflow
problems was between 88.40% and 89.18% and in the channels with water
overflow problems was between 63.66% and 71.52%. The reason for the
reduction of water transfer efficiency in the channels with overflow problems was
found due to blockage of cross section because of sediment deposition. The
measured hydraulic conditions of these channel show that the bed slope of the
channel is lower than the design slope and thus the flow velocity decreases which
causes the transport capacity of the sediment to decrease and eventually the
sediment deposition occur. In order to improve this condition and improve the
water transfer efficiency in the mentioned network, It was suggested that
sediments with diameters greater than 1 mm in the water supply and before
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transferring to the network should be trapping by designing a suitable settling
i basin. And the slope of the Canalets should be improved in such that sediment
 lower than 1mm do not deposited.

1.  Introduction

In the conditions of Iran's arid and semi-arid climate and especially the successive droughts of recent
years, preventing the loss of this national resource is extremely important. Implementing irrigation
networks with high efficiency and increasing transport efficiency in the existing networks are among
the necessary solutions. In this regards numerous studies have been conducted to investigate the
transport efficiency. Abuzeid (2021) evaluated the transmission losses of the EI Mana main canal and
its distribution network with a length of 79.9 km in Egypt. Results indicate that the total loss of irrigation
water from the ALMANNA canal and its branches reaches about 16.05 million cubic meters per month,
which represent 23.90% of the actual discharges that give to the ALMANNA canal and its branches.
The lost water through only seepage reaches about 15.95 million cubic meters per month, representing
99% of all lost irrigation water. Preventing leakage from the body of the canal can be the best solution
to reduce losses and increase transmission efficiency. Research was conducted from 2016 to 2018 in
irrigation networks of Khuzestan province. In this research, in order to determine the distribution
efficiency, the input-output flow method was used with the use of a propeller velocity meter. To have
a rational comparison between canals with different dimensions and capacities, the ratio of losses to
inlet discharge per kilometer of canal reach has been considered as an evaluation parameter. In total, 26
concrete trapezoidal canal reaches and 17 semi-elliptical prefabricated channel reaches have been
studied. The studied canal reaches were located in OMIDIEH, ANDIMESHK, GOTVAND,
BEHBAHAN, HAMIDIEH, DEZFUL, Shoosh, SHOSHTAR, RAMSHIR, AHVAZ, BAVI and
SHADEGAN, counties of Khuzestan province. Results showed that distribution network efficiency
changes from 38.9% to 99.7% for both canals and semi-elliptical channels. The seepage losses per
kilometer of canal length varied from 20.92 to 12454.10 m3/day. Maximum and minimum values of
seepage losses relative to inlet discharge for concrete trapezoidal reaches were 0.35% and 61.76%,
respectively. In prefabricated channels, the average length of studied reaches, conveyance efficiency
and seepage losses per kilometer of channel were 978 m, 84.3%, 2133.11 m3/day and 17.18%,
respectively.

2.  Materials and Methods

In this study, to estimate the water transfer efficiency of the irrigation and drainage network of the left
bank of RAMSHIR, 5 channels of canals in block B were selected as a sample. To do this, 5Canaletto’s
were chosen after various visits to the different projects area and reviewing the existing related
documents. In order to calculate conveyance efficiency, the inflow and outflow values of the channels
were measured. In addition, by taking photos, talking to farmers, water distributors and other relevant
factors, exploitation and maintenance issues were investigated. Field observations from the study of
technical and social issues, issues related to the operation and maintenance of the canalette network as
well as the results of measurements were analyzed and then the necessary suggestions to improve the
current situation are presented.

3. Results

The results of this study showed that the water transfer efficiency in the canals without overflow
problems was between 88.40% and 89.18% and in the channels with water overflow problems from the
body was between 63.66% and 71.52%. The reason for the reduction of water transfer efficiency in the
channels with overflow problems is due to the sedimentity of the water supply (JARRAHI River), their
inappropriate slope and its consequences is the reduction of the power of sediments transport in the
canal bed by the flow of water. Therefore, the effect of decreasing the flow transfer capacity due to the
change in roughness coefficient due to sedimentation in the canal bed and also occupying part of the
flow channel by sediment and water flow in parts of the body of these canals has reduced the water
transfer efficiency and increased the losses. In order to improve this condition and improve the water
transfer efficiency in the mentioned network, It was suggested that sediments with diameters greater
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than 1 mm in water supply and before transferring to canals by trapping sediment pond and sedimentary
particles up to 1 mm that enter the studied canals should be transferred using the slope of the current
status of the canal and prevent sedimentation in their bed.

4.  Discussion and Conclusion

Evaluation of different solutions to cure sedimentation problem and increase water transfer efficiency
in some problematic routes shows that the simultaneous use of sedimentation ponds at the beginning of
water entering each of the studied canals along with changing the slope to increase the minimum flow
velocity for transportation and transfer of bed sediments can be a suitable solution to reduce water loss
and increase water transfer efficiency in the left shore canals of irrigation and drainage network of
RAMSHIR city.
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Investigating the Conveyance Efficiency and Providing a Solution to
Reduce Water Losses in the Canals of the Left Bank Irrigation Network of
Ramshir City

Jasem Nabhirat!, Mehdi Zeinivand? , Mahmood Shafai Bejestan®

Abstract

Considering that Iran is a country where most of its locations have arid and semi-arid climates
and with a scarcity of water preventing losses of this national resource is extremely important.
One of the ways to prevent losses is to implement basic and scientific irrigation networks and
increase the efficiency of water transfer. Therefore, it is necessary to evaluate the work done
on irrigation networks and determine them as weak and strong. In this study, to estimate the
water transfer efficiency of irrigation and drainage network of Ramshir left coast, 5path
channels type canalet of B-block were selected as samples. Among the canals studied, some of
them had water overflow problems in the body due to sedimentation in the bed and others didn't
have this problem. The amount of discharge for each section was calculated according to the
operating conditions in winter and negligible evaporation and by obtaining the difference in
discharge in the entrance and output of each section from the sample channels, the water transfer
efficiency was determined. The results of this study showed that the water transfer efficiency
in the canals without overflow problems was between 88.40% and 89.18% and in the channels
with water overflow problems from the body was between 63.66% and 71.52%. The reason for
the reduction of water transfer efficiency in the channels with overflow problems is due to the
sedimentity of the water supply (Jarrahi River), their inappropriate slope and its consequences
is the reduction of the power of sediments transport in the canal bed by the flow of
water.Therefore, the effect of decreasing the flow transfer capacity due to the change in
roughness coefficient due to sedimentation in the canal bed and also occupying part of the flow
channel by sediment and water flow in parts of the body of these canals has reduced the water
transfer efficiency and increased the losses. In order to improve this condition and improve the
water transfer efficiency in the mentioned network, It was suggested that sediments with
diameters greater than 1 mm in water supply and before transferring to canals by trapping
sediment pond and sedimentary particles up to 1 mm that enter the studied canals should be
transferred using the change slope of the current status of the canal and prevent sedimentation
in their bed

Keywords: Water transfer efficiency, Irrigation losses, Irrigation and drainage network of
Ramshir left coast, Sedimentation

I Master's student of Water Structures, Faculty of Water and Environmental Engineering, Shahid Chamran
University of Ahvaz, Ahvaz, Iran. ( Email:jasemnahirat@yahoo.com)

2Assistant Professor of Water Structures, Faculty of Water and Environmental Engineering, Shahid Chamran
University of Ahvaz, Ahvaz, Iran (Email: M.Zeinivand@Scu.ac.ir) (COrresponding Author).

3 Professor of the Department of Water Structures, Faculty of Water and Environmental Engineering, Shahid
Chamran University of Ahvaz, Ahvaz, Iran. (Email:shafaeibejestan@scu.ac.ir)



