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Table 1. Effect of values of C; and C, on the value of the objective function in the particle swarm algorithm.

RV c\; Slide

G C
The value of the target function
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78.92 3 1
57.20 1 2
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Table 2. Effect of Number of Population on the Performance of Particle Swarm Algorithm.

Sl >
Value Description
Care= glasl sluss
300 250 200 150 100
Number of members of the population
e C-‘U Hle
58.9 59.8 65.74 61.53 61.80
The value of the target function
Care= glasl sluss
550 500 450 400 350
Number of members of the population
e C-‘U Sle
59.36 58.19 58.62 59.30 59.28
The value of the target function
Care= glasl sluss
800 750 700 650 600
Number of members of the population
e C-‘U Slde
58.31 58.47 57.20 57.77 57.90
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Table 3. Properties of Parameters of Particle Swarm Algorithm.

W c LSS slaws o 3ldad
2
The number of repetitions Population
J’-’"”":" (A% 9 o/t O 1 500 700

6\J>-\ s_.d_;): .k_:‘j..:: ol e lesls QL.:..: ¢ d_}u\}
J‘.,\xj L d-)t:-ﬁl) be rb—b‘)( (":'i)jij‘ L V':"")JQ\
)\;{5 O )‘;—Q Sl u,_" 9 obﬁ B Jl)_ﬁ

sl e

G slaasl, tae

V.:.i)jﬁ\ LSLQJ“““\)LZ g_M.uL.A ).ibu.ﬁ Y d_}.l} B
Glael Jlis oS Sl ol 03,51 (PSO) 3 plos
C‘1 Ls:;-t.;):.a\)l.i KX} )\;Q J\.,\:J AZK w

RGPS WS K dl..:.\.ij:&:ﬂ '/V_} o/t &ﬁwb C,&fﬂ

sl gl g 53 D)3 pls s..;_,,f.n Slp s wb palis —f Jyo

Table 4. The objective function values for the particle swarm algorithm in five runs.
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Table 5. Statistical Profile particle swarm algorithm performance in five runs.
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Figure 3. Mode of operation of the particle swarm algorithm with consideration of chain constraints.
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Figure 4. The optimal release rate of the particle swarm algorithm and demand.
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Table 6. The objective function value for particle swarm algorithm in five runs for the first scenario.
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Table 7. Statistical Profile particle swarm algorithm performance in five runs for the first scenario.
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Figure 5. Mode of operation of particle swarm algorithm with consideration of chain constraints for the first scenario.
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Table 8. The objective function value for particle swarm algorithm in five runs for the second scenario.
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Table 9. Statistical Profile particle swarm algorithm performance in five runs for the second scenario.
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Figure 7. Mode of operation of the particle swarm algorithm with consideration of chain constraints for the
second scenario.
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Figure 8. Optimum Output Output of Particle Swarm Algorithm and Demand for Second Scenario.
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Table 10. Objective function value for particle swarm algorithm in five runs for the third scenario.
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Table 11. Statistical Profile particle swarm algorithm performance in five runs for the third scenario.
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Figure 9. The mode of operation of the particle swarm algorithm by considering the constraints for the third scenario.
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Figure 10. Optimum release rate of particle swarm algorithm and demand for the third scenario.
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Abstract

Background and Objectives: Due to the limited surface water resources and reservoir capacity of
dams, scientific management and optimal utilization policy of reservoirs is essential and vital in
meeting the water requirements. Also, considering the importance and utilization of water resources
and the optimal allocation of this scarce resource among different uses in the Sistan region, it seems
necessary to establish a plan to achieve this goal. In the studied area and in the country, so far, an
investigation into the optimal allocation of water with the application of advanced PSO algorithm for
optimization of Chah-Nime reservoirs has not been used. Therefore, in the present study, the optimal
allocation of water resources in the Chah-Nimeh reservoirs have been investigated under three
management scenarios (scenario of stabilization of micro-organisms, agricultural development and
transfer of second drinking water pipeline from Chah-Nime reservoirs to the district of Zahedan)
using the metamorphic technique of congestion Particles (PSO).

Materials and Methods: Particle Swarm Algorithm is one of the most widely used meta-
algorithms, which is used in optimization problems. In the mass optimization algorithm of particles,
there are organisms called particle and are spilled in the search space of a function that is intended to
minimize (or optimize) its value. Each particle calculates the value of the target function in the
position of the space in which it is located. In this research, the algorithm was used to allocate
optimal water resources. The objective function in this research is to optimize and maximize the
amount of water supply. Also, the constraints are related to the objective function, the systematic
constraints, the constraints and limitations of the algorithm and the constraints and limitations of the
reservoirs in the region.

Results: According to the results, the optimum release rate in 1995 (first year) was 39.35 million
cubic meters, with the demand of 98.31 million cubic meters, which did not meet the required
amount of 72.91 million cubic meters. The comparison of the last four years shows that in the year
29, lack of supply is less than the next three years. The scenario of stabilization of the microstats in
the study area was considered as a serious project. The results of this scenario showed that the
application of the used algorithm can properly optimize the allocation of water resources. According
to the results, it is suggested that ultra-modern modeling can achieve more optimal allocation with
the minimum error in the target function. Therefore, these multifunctional algorithms should be
considered in managing the optimal allocation of resources and used in future planning and policy
making.

Keywords: Chah-Nime reservoirs, Optimal allocation, Particle swarm algorithm, Water and soil
management scenarios
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