[ Downloaded from jircsa.ir on 2025-08-02 ]

[ DOR: 20.1001.1.24235970.1402.11.1.3.9]

Assessment of factors influencing water harvesting based on input to dam reservoirs

Naser Farzi 1®, Ali Mohammad Akhoondali’ 2®, Mohammad Reza Sharifi 3 ®
1. Ph.D. Candidate, Department of Hydrology and Water Resources, Faculty of Water and Environmental Engineering,
Shahid Chamran University of Ahvaz, Ahvaz, Iran, Email: nfarzi6@gmail.com
2. Professor, Department of Hydrology and Water Resources, Faculty of Water and Environmental Engineering,
Shahid Chamran University of Ahvaz, Ahvaz, Iran, Email: aliakh@scu.ac.ir
3. Associated Professor, Department of Hydrology and Water Resources, Faculty of Water and Environmental
Engineering, Shahid Chamran University of Ahvaz, Ahvaz. Email: msharifi@scu.ac.ir

ARTICLE INFO ABSTRACT

Article type: Reservoir dams are important structures for surface water harvesting and flood
control. Before construction, various studies are carried out in multiple phases to
calculate the input to their reservoirs and the volume of stored water. The non-
optimal operation of a reservoir dam occurs when the volume of the inflow during
operation does not match the volume of the calculated inflow. The water intake
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EXTENDED ABSTRACT

Introduction: Water harvesting as one of the effective methods in water scarcity management and soil
protection can improve agricultural conditions and watershed protection by controlling and directing surface
water. In the field of watershed management, soil erosion can be prevented by reducing runoff by building
appropriate structures. Small dams help to extract water from runoff by storing monsoon rains and small floods
and can be suitable for water extraction in small river watersheds. However, large dams are structures that are
built for different purposes, the main nature of which is to harvest water from large floods and river flows, and
as one of the large engineering structures, it has been of interest to humans for a long time. The non-optimal use
of a reservoir dam occurs when the result of the dam's operation does not match with the estimates of the flow
volume entering into the dam reservoir, or when factors such as climate changes and consecutive droughts cause
the reservoir volume to not reach the desired level.

Methodology: Methodology: Kermanshah province in the middle west of Iran, with an area of 24,998 km?, is
one of the regions where agriculture is the main source of employment and economic activity in this province.
Agriculture is highly dependent on surface and groundwater resources. So far, 17 dams with different drinking,
agricultural, and electricity purposes have been built or are being implemented in this province. With all the
efforts made to conduct engineering and hydrology studies, some calculation errors have caused some of these
dams to not reach the optimal designed function in the design studies. In this research, eight decision-making
methods including Electrelll, Entropy, TOPSIS, SAW, VIKOR, PROMETEE, and Fuzzy TOPSIS were used for
weighting and prioritization of effective factors in estimating the water input to the reservoir of dams. In this
study, using a panel of experts, referring to the reports of consulting engineering companies in connection with
the studies of reservoir dams (Kermanshah Regional Water Company, different dates) and several
questionnaires, 21 indicators or criteria were determined as factors that can be effective in the evaluations of
dam reservoirs inflow. For this purpose, at the beginning and before applying different Multi-criteria decision-
making (MCDM) methods, the Friedman test was used to check the priority of one criterion over another, and
also the Principal Components Analysis (PCA) method was applied to categorize and check the reduction of
criteria, and independence and extraction of important criteria.

Results and Discussion: The results of 17 dams examined in this research with eight different multi-criteria
decision-making models indicate the physiographic parameters, hydrometric stations, measurement,
meteorological stations, experimental methods, and watershed operations are the most important factors. The
two factors of physiographic parameters and measurement are placed in the group of quantity and quality of
water and meteorological data. The criteria of meteorological stations and the construction of temporary stations
are included in the allocation and management group, and experimental methods are included in the limitation
group of methods for determining the flow of incoming flow to reservoirs. The evaluation results of these 21
criteria with eight different methods showed that there were no events related to hydrological factors such as
climate change or drought in any of the studied dams, which have been repeatedly mentioned as failure factors
in the inflow forecasting evaluations. These results showed that the application of drought and climate changes
for not estimating the flow to the reservoirs of dams is unscientific and just an excuse for negligence in
engineering errors or lack of quality data or lack of data. Two groups of hydrological events with natural and
human origin do not have much effect on the non-compliance of the flow input to reservoirs of reservoir dams.
After determining the ranks of the 17 studied dams with eight selected methods in multi-criteria decision-
making, by applying the results in the average, Breda and Copeland strategic methods, the best options for each
option were determined and finally the main option was determined based on the aggregation of higher ratings.
According to the findings of the research, the option that has more frequency than other options is the option of
proportionality of water allocation in each reservoir dam, in fact, the inadequacy of the amount of water
allocation with the objectives of the reservoir dam studies and the time-consuming studies and implementation
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of the dam cause deviation from the right path. Pre-planned plans are stored in dams, and the trustees inevitably
change the goals of the plan with interim decisions, even during implementation, and if this work is done
without economic analysis and taking into account the exploitation goals, the result is the loss of opportunities
and waste. Investments are made. A clear example of such a trend can be mentioned in the Gilan-¢ Gharb Dam.
This dam was implemented solely on the basis of a management decision and for the purpose of development in
the border area, and after the water extraction and exploitation operations, it faced a severe reservoir volume
deficit. To fix this defect, the trustees have implemented the Gilan-e Gharb dike at a high cost despite technical
limitations.

Conclusion: Revising the description of reservoir dam studies services, taking into account the exploitation
aspects from the beginning of design studies to the end of implementation, and then forming exploitation
companies and empowering them from the beginning of design studies and attracting their cooperation from the
time of studies to the implementation and exploitation of projects are among the issues. It is important that the
management and allocation of water in the design of reservoir dams should be seriously considered. Organizing
expert meetings in order to review and analyze the studied damage with the presence of companies studying the
design of reservoir dams and conducting similar research in connection with the pathology of evaluating and
estimating the flow to reservoir dams from technical perspectives in order to formulate national standards and
operationalize the contents of the water allocation system, especially in Communication with reallocation can be
very vital in achieving the desired and reducing costs and value engineering of large water supply or extraction
structures.
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Figure 2- Conceptual model of effective criteria and options in forecasting water inflow to the reservoir dams and the
methods used in this research
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