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Article Info. ABSTRACT

Article type: Objective This research aimed to comprehensively assess the Bilavar Plain Irrigation
and Drainage Network's operational performance. The study further sought to
identify targeted management and technical strategies to enhance water
productivity, minimize losses, and ensure stable agricultural output.

Research Article

Method: Data collection relied on a multi-faceted strategy combining field surveys,
direct facility inspections, and discharge measurements using a Seba current meter.
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April 2026 spatial mapping to characterize network performance. The study further examined
Accepted 22 May 2026 the effects of pressure outages on water loss, assessed the operational efficiency of

Available online 22 June 2026  Nirpeak modules and pumping stations, and used structured questionnaires to
analyze the socio-economic factors shaping farmer participation.

Results: The assessment yielded several key findings. While the Nirpeak modules
performed within acceptable tolerances, with measurement errors below 5%, the
water level regulating structures were found to be only in average condition.
network, Transmission efficiency along the main canal ranged from 90.8% to 91.6%—notably
below design specifications—owing primarily to leakage and unauthorized water
diversions. Pumping station performance was substantially undermined by poor
maintenance, equipment misalignment, and inappropriate pump selection, with daily
pumping station, power interruptions further compounding water losses. On the socio-economic
front, the study identified low profitability of traditional crops, market volatility, and
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limited technical knowledge as the principal barriers to active farmer participation.
module,
Bilavar plain, Conclusions: The study yields three main recommendations: converting parts of the
cls canal to a pressurized pipe system to reduce water losses and optimize pumping,

improving network operation, maintenance, and GIS-based monitoring to enhance
performance, and promoting high-value autumn crops to strengthen farmers'

incomes and the long-term sustainability of the irrigation network.
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Introduction

The global water crisis—particularly acute in arid and semi-arid regions such as Iran, where
agriculture consumes over 90% of renewable water resources—has rendered the efficient
management and enhanced performance of irrigation and drainage networks an urgent
imperative. Yet, in many such systems, actual performance falls considerably short of design
expectations due to a confluence of technical, managerial, and social factors, including
structural deterioration, inefficient pumping stations, unauthorized diversions, and
inadequate maintenance regimes.

The Bilavar Plain irrigation network, a key agricultural infrastructure in western lIran,
exemplifies these challenges, grappling with high conveyance losses, suboptimal pumping
station performance, and limited stakeholder engagement. In response, this research
undertakes a comprehensive operational assessment of the network, aiming to pinpoint
critical technical and managerial constraints. Building on this diagnosis, the study proposes
targeted interventions to enhance water transmission efficiency, upgrade pumping station
functionality, and refine operation management practices—thereby supporting the long-term
sustainability of agricultural production in the region.

Method

The Bilavar Plain irrigation and drainage network, located in Kermanshah province, is a
pivotal agricultural water transmission and distribution system in western Iran. Designed to
supply water to regional farmlands and enhance crop productivity, the network comprises
main and branch canals, water regulation and measurement structures, pumping stations, and
both gravity-fed and pressurized conveyance systems. Given the region's semi-arid climate—
where most precipitation occurs during cooler months—and the agricultural sector's heavy
reliance on irrigation, optimizing network performance is of critical importance.

To comprehensively evaluate the network's operational status, this research adopted a
mixed-methods approach. Data collection integrated technical and operational assessments
with extensive field inspections of canals, hydraulic structures, and pumping stations,
alongside precise flow measurements using a Seba current meter. The study further assessed
the performance of Nearpeak modules and transmission canals, evaluated pumping station
efficiency, and analyzed socio-economic factors influencing farmer participation through
structured questionnaires. All spatial data were compiled into a GIS-based database to
support management and decision-making. This multifaceted framework enables accurate
identification of system bottlenecks and informed formulation of targeted improvement
strategies.

Results

Assessment of the pumping stations revealed significant discrepancies between pump
selection and actual field requirements for head and discharge. These mismatches have
resulted in reduced operational efficiency, accelerated equipment wear, and hydraulic
imbalances across the network. Additional deficiencies—including leaking connections,
unlevel suction lines, faulty valves, and improper installation—have facilitated air ingress and
precipitated premature mechanical failures. Compounding these technical issues, operators
possess limited technical expertise, and the reliance on unqualified maintenance personnel
has further exacerbated equipment damage and inflated operational costs.
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Evaluation of the BLMC canal indicated that water conveyance efficiency fell short of design
standards, a shortfall attributable primarily to leakage, unauthorized diversions, canal
degradation, and inadequate supervisory oversight. Recurring daily power outages have
compounded these losses by halting pumping operations, which in turn increases seepage and
evaporation losses. To address these challenges, this study proposes two complementary
strategies: utilizing gravity-irrigated lands during power interruptions to maintain supply
continuity, and transitioning from open canals to pressurized pipelines to substantially reduce
conveyance losses and enhance overall network performance.

Conclusions

The findings underscore that improving the Bilavar irrigation network extends well beyond
physical rehabilitation; it necessitates a holistic strategy that integrates technical upgrades,
operational reforms, sustained maintenance, and robust monitoring and control systems.
Addressing pumping station inefficiencies, minimizing conveyance losses, curbing
unauthorized water use, and optimizing cropping patterns can collectively yield substantial
performance gains. Equally critical, however, are the socio-economic dimensions—enhancing
farmer participation through targeted incentives and capacity-building is indispensable for
achieving lasting operational sustainability. The study concludes that the network's long-term
viability hinges on a triad of interconnected interventions: technical, managerial, and social.
Only through such an integrated approach can the Bilavar Plain network realize its full
potential as a resilient and productive agricultural water system.
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