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water flow measuring structures in the Moghan irrigation network has been
reviewed and presented. In the Moghan irrigation network, 1246 intake gates
have been installed to control and regulate the water level, except for the inlet
gates at the dam site, Sluice gates have been used as flow measuring structures.
Like other irrigation networks in the country, this network is facing the problem
of imprecise flow measuring structures. For this reason, in the implementation of
network improvement, about half of the structures were replaced with Neyrpic-
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Modules. In this research, by visiting the network and reviewing the available
maps and information, four canals of the network were randomly selected, in each
of the canals, water flow measurelment tests and necessary surveys were
performed on the structures. To measure the desired location, the actual discharge
rate was measured at different discharge rates and in at least three replications by
an ultrasonic flowmeter. In each structure, the actual discharge rate was compared
with the nominal discharge rate of the structure used in its operation, and the

relative error of the structures was obtained. The results of this study show that
the average relative error of actual discharge and nominal discharge was between
7.11 to 34.38%. In the field of operation evaluation, improper sealing,
destruction, and inefficiency of water level determination gates and opening of
gates, decay, and manipulation of gates were some of the problems of operation
of structures.

1.  Introduction

Gates are used to regulate the discharge and upstream water level in irrigation canals. Several analytical
and experimental studies have been performed to determine the hydraulic and geometric parameters of
sluice gates (Daneshfaraz et al., 2016). However, the evaluation of hydraulic performance and operation
of sluice and neyrpic gates in-field water distribution canals have been less studied due to the difficulty
and lack of sufficient information. Therefore, the main purpose of this study is to accurately evaluate
the sluice and neyrpic gates for a case study of the Moghan plain irrigation network. Akhavan and
Mousavi (2007) while examining the performance of a number of flow control structures in Moghan
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Irrigation Network, concluded that it is better to use modular gates such as neyrpic instead of sluice
gates. Salmasi and Norouzi (2018) investigated the effect of different sill’s geometric shapes on the
flow coefficient of vertical sluice gate flow. Based on the results, the circular sills are the most effective
shape and the triangular threshold is one of the best polygonal sills. The circular sill increases the
discharge coefficient by at least 23% and at most 31%.

The main purpose of this research is to evaluate the performance of sluice and Neyrpic gates, which
includes the following minor objectives: 1- Comparing the actual discharge with the nominal discharge
of the structure that is used in its operation. 2- Investigating hydraulic performance and comparing the
accuracy of measuring sluice and neyrpic gates. 3- Providing technical recommendations and practical
suggestions based on visits and field research for the problems of operation, improvement, and
upgrading of the irrigation network.

2. Materials and Methods

In this study, by visiting the network, reviewing the maps and available information randomly, four
canals of the network, including two canals of the large network (one canal before the lake and one
canal after the lake), one canal of network A and one canal of A recursive was selected and the necessary
investigations were performed in the intake gate of the measured sample canals.

To measure the discharge downstream of the structure, the nearest place that the necessary conditions
for measurement include: A) Minimum losses from the structure, B) minimum water level fluctuation,
C) It is easy to calculate the cross-sectional area of the current at that location and select the actual
discharge at the desired location in different discharges and at least in three repetitions by the ultrasonic
flowmeter. In Moghan irrigation network, 1246 intake gates have been designed and installed to control
and regulate the water level, Except for the inlet gates at the junction, which are gates arched, Sluice
gates have been used as flow measuring structures. This network, like other irrigation networks in the
country, faces the problem of inaccurate structures. For this reason, in implementing the network
improvement plan, about half of the structures were replaced with the neyrpic gates. Considering the
existence and use of two types of structures for measuring water flow, the need to determine the
accuracy of measuring structures, especially in the case of practical implementation of the volumetric
water delivery plan, it seems necessary that this research has been done in this regard.

3. Results

In this research, the evaluation of hydraulic performance and operation of water flow measuring
structures in the Moghan irrigation network has been reviewed and presented.

In order to improve and increase the efficiency of water distribution and proper operation of flow control
structures in the Moghan irrigation network, the results of the present study are presented as follows
and some recommendations are proposed: The percentage of flow measurement error in sluice gates
was between 0.63 to 42.57 and for neyrpic gates was 17 to 47.32. Due to the significant flow
measurement error, the structures should be reconstructed and serviced. Calibration operations should
be performed on sluice gates to accurately determine hydraulic relationships in structures. Lack of
proper sealing of gates was observed in some cases in the network, which leads to leakage of large
amounts of water even in completely closed gates.

4.  Discussion and Conclusion

The failure of water regulating gates in the sub-canals of network A has caused the manipulation and
destruction of these gates and reservoirs by farmers, which leads to a lack of fair distribution of water
among applicants. Degradation and inefficiency of the upstream and downstream opening measurement
scales were observed in large numbers, especially in grade 2 canals. This makes it difficult to accurately
measure water inflow control structures. All non-scaled gates should be equipped with upstream and
downstream openings to allow accurate water measurement. The increase of irrigated lands in some
reservoirs, the high level of some agricultural plots about the mouth of the reservoir, and the destruction
and manipulation of buildings have caused improper distribution, disruption of the intake process, or
inefficiency of water transmission and distribution systems in the network.
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Evaluation of Hydraulic Performance and Operation of Sluice and
Neyrpic Modules in Water Distribution Canals (Case Study: Moghan
Irrigation Network, Ardabil)

Karamat Akhavan?, Milad Kheiry?, Salim Abbasi?, Rasoul Daneshfaraz*,Farhoud Kalateh®

Abstract

In the present study, the evaluation of hydraulic performance and operation of water flow
measuring structures in the Moghan irrigation network has been reviewed and presented. In the
Moghan irrigation network, 1246 intake gates have been installed to control and regulate the water
level, except for the inlet gates at the dam site, Sluice gates have been used as flow measuring
structures. Like other irrigation networks in the country, this network is facing the problem of
imprecise flow measuring structures. For this reason, in the implementation of network
improvement, about half of the structures were replaced with Neyrpic-Modules. In this research,
by visiting the network and reviewing the available maps and information, four canals of the
network were randomly selected, in each of the canals, water flow measurement tests and
necessary surveys were performed on the structures. To measure the desired location, the actual
discharge rate was measured at different discharge rates and in at least three replications by an
ultrasonic flowmeter. In each structure, the actual discharge rate was compared with the nominal
discharge rate of the structure used in its operation, and the relative error of the structures was
obtained. The results of this study show that the average relative error of actual discharge and
nominal discharge was between 7.11 to 34.38%. In the field of operation evaluation, improper
sealing, destruction, and inefficiency of water level determination gates and opening of gates,
decay, and manipulation of gates were some of the problems of operation of structures.

Keywords:Moghan irrigation network, Neyrpic-Modules, Performanceevaluation, Sluice
gates Structural operation
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