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1. Introduction

Recognizing the pivotal role of water in human life, the accurate estimation of water resource potential and
its optimal utilization stands as a crucial and significant concern within the water industry. Furthermore,
effective planning and management of reservoirs in dams require a comprehensive understanding of river flow
in the upcoming months. Hence, this study involves the prediction of inflow to the dam reservoir, followed by
the extraction of the optimal control curve under various scenarios utilizing both simulation and optimization
methods. The comparative results between the simulation and optimization approaches in this study hold
significance in addressing the comprehensive requirements for drinking, agriculture, environment, and
industry. To provide a thorough assessment of both current and future conditions, multiple scenarios, including
drought, extreme drought, and normal conditions, have been considered and their outcomes have been
juxtaposed.

2. Methodology
2.1. Study area and data

The dataset utilized in this study spans 25 years (from 1997 to 2022), comprising information on the inflow
to the Alavian dam reservoir and additional parameters such as precipitation, flow in hydrometric stations,
temperature, evaporation, and snow cover within the dam's catchment area. To incorporate the impact of
drought in the model, the Standardized Precipitation Index a drought parameter has been computed based on
the previous months' rainfall and integrated into the model's input matrix.

2.2. Methodology

This study, in its initial phase, aims to predict the incoming water flow for the next year into the Alavian
dam reservoir using an artificial intelligence model, specifically the artificial neural network (Antar et al.,
2006). Simultaneously, efficient utilization of dam reservoirs is identified as a paramount factor in operational
management. In the second phase, titled '‘Dynamic Systems Modeling,' the Vensim model is employed to
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simulate the system's behavior based on predicted runoff and actual consumption. Moving to the third phase,
titled 'Optimization," a combination of optimization algorithms, namely the Genetic Algorithm and Particle
Swarm Algorithm, is employed for enhanced operational efficiency.

3. Results and discussion

In the initial phase, the artificial neural network model was employed to determine the runoff entering the
reservoir. Subsequently, in the second and third phases, the release volume for various months was computed
through dynamic systems modeling and optimization algorithms. The results for the next 12 months, obtained
through the Vensim model and the combined optimization algorithm, are presented in Table 1. Additionally,
Figures 1 and 2 depict the monthly storage volume and release volume for Alavian dam, respectively, based on
the forecast command curve.

Table 1. Results of equation assessment (MCM)

Method Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Sum

Vensim 20 17 18 18 18 19 24 106 157 150 71 06 623

Genetic- Particle Swarming 19 17 17 17 17 18 23 85 135 13 8 5 60.8
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4. Conclusions

This research encompasses three primary phases: forecasting river flow in the upcoming water years,
dynamic systems modeling, and optimization of the command curve. In the prediction phase, modeling was
conducted employing artificial neural network model to forecast dam inflow. The results indicate that the
artificial neural network model exhibits strong performance in forecasting, particularly in the time steps of one
to three months. For dynamic systems modeling using Vensim software, a cause-and-effect model was designed
and employed to explore various scenarios of Alavian Dam exploitation. In the optimization phase, acombined
algorithm of genetic algorithms and particle swarm was investigated as meta-heuristic method. The outcomes
reveal that the combined algorithm demonstrates the effective performance in optimizing the operation of
Alavian Dam.
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