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o) Y]
EC out Total<——___ <Layer 1>
X <Time> \>Ini'l
<Timely P> \ / \ Rain.ECrain Irri.ECir
/’ EC out-Final <Dra|n 1> EClL
EC out time \ f
<T|rre|y H> S layer 1
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Sum EIC EC out- H ECp
o <Drainage> \
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Sum C out <Percolation> Percolation. ECp : cn
EC out-P
<Base Flow> <Cr>
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S layer 2 / \
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<Arca> <Layer 2>
EC out2
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Minimize A" = Average EC_, x Total Drainage

out

AverageEC,, = i i (ECr xRx Ay 1) +(ECy 7y XU 1y X Ag 7y) + (ECppery xB-F, ) )
st=1Ty=1 (R X Ast,Ty) + (dst,Ty g Ast,Ty) + (B ’ I:Ty)
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Abstract

One of the strategies for agricultural development is the optimal use of irrigation and drainage networks, which will
lead to higher productivity and environmental protection. The present study used the system dynamics approach to
develop a model for simulating the cultivated area of the Shahid Chamran irrigation and drainage network located in
Khuzestan province by considering environmental issues. Limit test and sensitivity analysis were used for model
validation. The results showed the proper performance of the model and the logical relationship between its parameters.
Also, the cropping pattern of the network was determined in two modes of non-stepwise and stepwise changes to
determine the optimal cultivated area of the Shahid Chamran network with environmental objectives and minimize the
amount of salt from drains. The results showed that the amount of optimized output salt from the network has decreased
in both non-stepwise and stepwise changes compared to the existing situation in the region. The total output salt in the
current situation, from 2013 to 2017, was obtained at 2799, 2649, 2749, 2298, and 2004 tons.day !, respectively, in the
stepwise changes, are 2739, 2546, 2644, 2223, and 1952 tons.day, and finally, in the non-stepwise changes, are 2363,
2309, 2481, 2151, and 1912 tons.day*. The results showed that the non-stepwise changes due to considered limitations
have been more successful in reducing output salt than the stepwise changes. The analysis of the results showed the
model's success in optimizing and achieving the desired goals. The results showed that the present model has good
accuracy in simulating and optimizing the irrigation network, cropping pattern, and defining other scenarios.
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