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v' Enter Minimum & Maximum of Decision Variables (DVMin & DVMax)
v Select Optimization Algorithm (Alg)

v’ Enter Algorithm Parameters (AP)
v Load Simulation Parameters (model) (First Step)

\4

Create Naive Initial Random Solution (xhatl ~ U (0, 1)) (Second Step)

V

Production of Feasible Solution (x1) (Third Step):
v" x1.Inputs.DecisionVariables = DVMin + xhat] (DVMax - DVMin)
v' x1.Inputs.Parameters = model

v

v' x1.0utputs = Simulate (x1.Inputs)
v’ Best =x1

Simulation of x1 (Including Objective Function (x1.Outputs.z)) (Forth Step):

VS
Create Naive Second Random Solution Based on Alg (xhat2)

v

Production of Feasible Solution (x2):
v x2.Inputs.DecisionVariables = DVMin + xhat2 (DVMax - DVMin)
v x2.Inputs.Parameters = model

\/

Simulation of x2 (Including Objective Function (x2.Qutputs.z)):
v' x2.0utputs = Simulate (x2.Inputs)

x2.0utputs.z < x1.Outputs.z ?

@ Best = x1
v

Yes

Revort Best [<—

Stopping Criterion?

(Fifth

@3y Jibe )3 (Hlwang —(gilwand Ayl u‘:’")f BETS RN S

Step)
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Abstract

The objective of this research was the development of a hydraulic-economic simulation-optimization model for the
design of basin irrigation. This model performed hydraulic simulation (design of basin irrigation), using Volume
Balance model, economic simulation through calculating sum of four seasonal costs and optimization using NSGAII
multi-objective meta-heuristic algorithm. For programming, MATLAB programming software was applied. The
optimizations of functional, multi-dimensional, static, constraint, continuous, multi-objective and meta-heuristic were
applied for the optimization of the objective functions. Decision variables selected from simulation inputs were
calculated in such a way that the hydraulic objective function (minimizing linear combination of seven performance
indicators) and economic objective function (total seasonal cost based on sum of water cost, labor cost, basin preparing
cost and channel drilling cost) were minimized. Data of one the experimental field was used for the purpose of
simulation. After initial simulation, optimization of the experimental field was done using NSGAII multi-objective
meta-heuristic algorithm with tuned parameters. Optimization using the suggested model shoed the decrease
(improvement) of objective functions rather than initial simulation performance. As a result, the suggested model could
be regarded as is a specialized tool for basin irrigation, showing a good performance, despite its simplicity.

Keywords: Simulation-optimization model, Basin irrigation, Volume balance model, NSGAII algorithm
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