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Figure 1. Consept of Dominance.
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Number of population in NSPSO-II algorithm
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Number of population in NSGA-II algorithm

200 150 100 50 200 150 100 50 Ll ool
Number of Run
Ll e Ll Ol
Run time Run time
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Table 2. Number of solution that located in first parto front.
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Number of Run
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Number of solution that located in first parto front Number of solution that located in first parto front
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Table 3. Distance criteria and Decision making criteria in NSGA-II and NSPSO-II algorithms.
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Number of population in NSGA-II algorithm
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Number of Run
S oo 5 Aol Jlns
Distance and Decision Making creteria
DM S DM S DM S DM S
1.0466 29.96 1.1936 34.33 1.0177 27.49 1.0381 23.97 1
1.0538 20.5 1.0507 42.28 1.0595 42.82 1.2261 58.96 2
1.099 27.84 0.8968 27.6 1.1331 38.78 1.0356 38.86 3
1.1278 5343 1.111 35.04 1.2858 57.17 1.1135 32.28 4
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Number of population in NSPSO-II algorithm
I o leis
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Number of Run
G o 5 Aol Jlns
Distance and Decision Making criteria
DM S DM S DM S DM S
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0.7451 210.17 0.607 279.52 0.9395 331.63 0.9597 446.03 2
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Figure 7. The results of four run of NSGA-II algorithms with 150 number of population.
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Abstract

Background and Objectives: As a crucial issue in aqua sciences, optimizing dam reservoirs
exploitation has been studied with a variety of optimization techniques. In recent years, a large
number of multi-objective Meta-Heuristic algorithms have been introduced. One of these algorithms
is the second version of the multi-objective genetic algorithm with nun-dominated sorting, which
was introduced in 2002 by Deb and et.al.

Materials and Methods: In this research, the innovation and aim are to use the particle swarm
algorithm with nun-dominated sorting approach and evaluate the efficiency of this algorithm in the
optimization of operation of the reservoir performance. Finally, the results are compared with the
NSGA-II algorithm, which ultimately leads to a sustainable management policy for water resource
systems, and in particular the exploitation of the reservoir. In this research, the multi-objective
version of the genetic algorithm and particle swarm optimization were investigated using concepts
such as Non-dominated sorting and crowding distance and used to solve the optimization problem of
the Mulla-Sadra reservoir in Fars province. The problem of optimization defined with two goals.
One of them was minimizing difference between agriculture demand end releases. The second of
objective function was maximizing flood storage volume. The two algorithms compared with criteria
such as the run time, the number of solutions placed on the Pareto front, standard deviation and
performance criteria (dispersion criteria).

Results: The results of the research indicated that both algorithms have the ability to solve this
optimization problem. Also, the results indicated that the algorithms have somewhat more
performance than some other criteria. The results of the investigation of the runtime of each of the
aleorithms showed that the performance of the multi-objective particle swarm algorithm (NSPSO-II)
1s far more than the NSGA-II algorithm, so that the average runtime of the
NSGA-II algorithm in the population of 50 The value of 21.3879 seconds is approximately three
times the average runtime in the NSPSO-II algorithm with a value of 6.3169 seconds. Regarding the
performance criterion, the NSPSO-II algorithm has a better performance than the NSGA-II
algorithm. On the other hand, according to the number of solutions on the Pareto front, the NSGA-II
algorithm found a lot more solutions on the Pareto front, for this reason, the standard deviation in the
NSGA-II algorithm was less than NSPSO-II.

Conclusions: The NSGA-II algorithm found a lot more solutions on the Pareto optimal front, and
the solutions on the Pareto optimal fronted properly covered the Pareto front, unlike the NSPSO
algorithm. Also, comparing the solutions in the Pareto optimal front showed that the NSPSO-II
algorithm was stepped up to maximize the second target function, while the NSGA-II algorithm
moved in the direction of minimizing the objective function.
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