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Algorithm 3 Monarch Butterfly Optimization algorithm

Begin

Step 1: Initinlization. Set the

comnter ¢ = 1; initinlize the populution P of NI

monareh butterly  individuals randomly; set the maximum  generation  MavGen,
mionarch butterly number N in Lond 1 and monorch butterfly number N in Land 2,
mux step Sy, butterfly adiusting nate B4R, migmtion period peri, ond the migration
ritla i,

Step 2: Fitness evaluntion, Evaluate each monarch butterlly according to its position,

Step 3 While the best solution is not found er ¢ < Mavlren do

Sort all the monarch butterMly individuals necording to their fitness.
Divide monarch butterfly individuals into two subpopulations (Land | and Land 2);

Tor i=1 to N (for all h b

ies in Subpopulation 1) dn

Generate new Subpopulation 1 sccording to Algorithm 1.

end for §

o 7= 1 to M (for all mesarch buterflies in Subpopulation 2) da

Clenerate new Subpopulation 2 secording to Alporithm 2.

el fur f

Combine the two newly-penerated subpopulations into vee whole population;

Evilite the populstion according to the newly updated positions;

=t
Step 45 end while
Step 5: Output the best solution,
Endl.
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Begin (Tnitialization)
Generate mitial positions X(0)
Generate initial velocities Vy0)
End
Set n =0 (n is the generation number)
Repeat
Begin

Compute fitness value for each individual of swarm

End

Compute PBest(n) and GBest

Begin (Perform PSO operations)

Compute Ffn +1) from Equation (1)
Compute X(n +1) from Equation (2)

End
Set n=n+1

Until termination criteria satisfied
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Abstract

In the present study, the exploitation of the dam reservoir to meet irrigation needs has been investigated based on the
new evolutionary algorithm of the King Butterfly with the aim of minimizing irrigation deficiencies. Genetic and particle
swarm algorithms were used as the most widely used and successful algorithms for comparison with the King Butterfly
algorithm and a multi-criteria decision model to select the superior method. The results showed that the King Butterfly
algorithm with the first rank based on the multi-criteria decision model and various indicators such as reliability,
vulnerability, reversibility and objective function has a better performance than the particle swarm and genetic algorithm.
In addition, the amount of irrigation water supply shortages based on the King Butterfly algorithm is lower than the other
two algorithms during the seven years of study. Therefore, the study showed that the King Butterfly algorithm has a good
performance for use in water resources management issues.

Keywords: Artificial intelligence, King Butterfly algorithm, Reservoir exploitation, Water resource management.



