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Functionality Assessment of Irrigation Networks by Using
Benchmarking Method
J. Jalili, S. J. Jebellie, H. Ghamarnia, M. J. Monem

The functionality assessment of an irrigation network is an important step to find the shortages and the
ways to improve the efficiency of irrigation networks. Recently the application of conventional
benchmarking to irrigation and drainage networks has been suggested by International Water Management
Institute (IWMI) and in some countries it has been implemented successfully. In conventional
benchmarking method, some pre-determined indicators are measured and the values are presented in
graphical format in order to be compared with each other. The indicators which carry the best values would
be used to improve the functionality of other irrigation networks. In this study, numerical analysis
approach has also been added to the conventional benchmarking method. In new benchmarking method in
addition to the graphical comparison, the indicators are also valued and their amounts are normalized. For
comparison purposes the selected indicators have been categorized in to: managerial, technical, agricultural
productivity, financial and environmental groups. Two existing irrigation and drainage networks called
Brimvand and Dinevar networks were selected in Kermanshah province in the west of Iran. The proposed
benchmarking approach was used to evaluate the value of the selected indicators. The best measured value
of indicators was tagged as a benchmark and standard level with allocated quantity of 1 or 100%. The pair
wise comparison matrix using some experts’ viewpoints was applied and the inter-relation coefficient of
indicators and views were determined using analytical hierarchy process method. The application of above
mentioned approach to the Brimvand and Dinevar networks showed inter-relation coefficient values of
0.8708 and 0.9054, respectively. Similar comparison for management performance view point in Brimvand
and Dinevar networks showed 0.9128 and 0.9074 values, for technical view point 0.7660 and 0.9731, for
productivity efficiency 0.8607, 0.8728, for financial view point 0.8613 and 0.9276 and finally for
environmental view point 0.8751 and 0.8187, respectively. Based on the analysis of the above mentioned
values, the relative importance coefficients have been calculated in order to define the priority of
performance improvement among the five category of indicators. Calculations showed that the orders of
performance improvement priorities in Brimvand irrigation network are: management view points with
quantity of 0.0394, technical 0.0356, productive efficiency 0.0328, financial 0.0133 and environmental
0.008, respectively. Similar orders of performance improvement priorities for Dinavar irrigation network
are: the management viewpoint 0.0419, technical 0.0041, productive efficiency 0.0299, financial 0.0328

and environmental 0.008, respectively.

Key words: Analytic Hierarchy Process, Benchmarking, Irrigation Network, Pair Wise Comparison,

Performance Assessment
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