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Abstract
Background and Objectives

Optimum operation of dam reservoirs is one of the most significant management factors in developing the
annual resource and consumption plan of dam reservoirs during operation. The decisions regarding amount of
water release are made by having the volume of the reservoir, amount of demand, and the prediction of
reservoir inflow in the actual operation of dam reservoirs. Since the volume of release is related to the storage
volume of the reservoirs of the dams and should be optimized simultaneously, after introducing the genetic
algorithm and the particle swarm algorithm, the performance of these algorithms alone and in combination
with each other in the optimal operation of the Alavian dam reservoir are compared with the modeling results
in the nonlinear programming and the rule curves of the operation are developed in this study. The performance
indicators of the reservoir were been used including reliability, vulnerability and stability to evaluate the
performance of the examined algorithms in the optimal operation of the reservoir.

Methodology

In this study, after introducing the genetic algorithm and the particle swarm algorithm, innovatively
examines the accuracy and effectiveness of modeling by comparing the performance of these algorithms both
individually and in combination. This comparison focuses on optimizing the operation of the Alavian dam
reservoir over multi-step ahead, using modeling results from the software Lingo. To enhance decision-making
for improved management of the Alavian dam reservoir, operation rule curves have been developed. The model
utilizes a series of 25 years of data from the Alavian dam, which includes the volume of inflow, the volume of
release from the reservoir, storage volume, and usage data encompassing drinking, agriculture, industry, and
environmental needs. Additionally, information such as the volume of overflow from the dam reservoir and
the volume of evaporation from the surface of the Alaviyan Dam reservoir has been collected on a monthly
basis.

Findings

The results from these optimal solutions indicate that the combined algorithm outperforms other methods,
demonstrating a better correlation with the reservoir management policy. Over the last 25 years, the combined
algorithm met 85% of the water requirements for agriculture downstream of Alavian dam, compared to 82%
for the Particle swarm optimization(PSO) algorithm and 78% for the genetic algorithm (GA). In contrast, the

nonlinear programming (NLP) method met 80%. The total shortages over the entire 25-year operational period
for the GA, PSO, GA-PSO, and NLP algorithms were 38, 33.7, 27.1, and 35.2 million cubic meters,
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respectively. The GA-PSO algorithm has successfully addressed 10.87 million cubic meters more than the GA
algorithm and 6.57 million cubic meters more than the PSO algorithm.

Conclusion

Investigating the results obtained from the optimal solutions revealed that the hybrid algorithm model
provides a more favorable result and shows a better correlation regarding the reservoir operation policy. The
results indicate the high performance of the hybrid algorithm compared to other studied methods in the optimal
operation of the single reservoir system of Alavian dam. Accordingly, the optimal parameters of the Alavian
dam reservoir were obtained using a hybrid algorithm. It was proposed to release volume rule curves and
reservoir volume for the multi-step ahead.

Keywords: Particle swarm optimization algorithm, Genetic algorithm, Hybrid algorithm, Optimal operation,
Rule curve, Alavian dam
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Stability index Vulnerability Volume Reliability Total Deficiencies Objective Methods
(Percent) (Percent) (MCM) Function
9 28 78 38 1.08 GA
11 25 82 337 0.87 PSO
12 23 85 27.1 0.62 GA-PSO
10 27 80 35.2 0.91 NLP
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(MCM)
October  November  December  January  February = March  April  May June July  August  September
Release 1.9 1.7 1.7 1.7 1.7 1.8 2.3 85 135 13 8 5
Reservoir 7 7.7 85 10.8 111 15.7 253 367 312 208 13.2 10.8
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October  November  December  January  February  March  April  May June July August  September
Release 21 19 19 1.8 18 21 24 7 11.5 11 6.5 45
Reservoir 8.8 8.5 9.2 9.6 10.1 135 23.8 317 295 182 115 9.2
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