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Optimization of Crop Irrigation Quantity and Irrigation Date
Based on the Improved NSGA —1I
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Abstract

Under the condition of deficient irrigation, based on the field water balance model and crop yield
calculation model, a multi-objective optimization model was put forward to optimize irrigation date and
corresponding quantity of irrigation simultaneously. In this model, irrigation date and the quantity of
irrigation water were regarded as optimization variables, and maximization of relative yield of crops and
minimization of total quantity of irrigation water during whole growth stage were as the optimization
objectives. In addition, in the respect of solving the model, a new genetic chromosome structure was
designed for this kind of optimization problems. On the basis of non-dominated sorting genetic algorithm
(NSGA — I ), an improved genetic algorithm based on grouping sort was put forward to solve the
optimization model. The model was verified by irrigation schedule optimization of corn. Optimization
result showed that relative yield of crops increased by 0. 07 ~0. 20 when the total irrigation water quantity
was same, and the irrigation water quantity decreased by 7 ~ 15 e¢m when the same relative yield in
comparison with the calculation results of literature [9].
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Fig.2  Genetic chromosome structure
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Tab.1 Parts of Pareto solutions of deficient irrigation schedule of corn

Fe K/ em HOKHM/ /A HEBES/ em  FXR || TS HEKE/em  WEKHB/d EMES/ em  ARX R

2.0 19 2.0 19
0 33 1.7 33
9.9 41 9.3 43

1 0 53 13.9 0. 837 6 3.2 56 20. 1 0. 900
2.0 63 1.7 67
0 70 1.0 74
0 78 1.2 81
2.0 19 2.0 19
1.0 34 3.1 33
9.7 44 9.8 42

2 0 56 15.0 0. 859 7 3.4 55 22.1 0.902
2.3 64 1.5 67
0 71 1.1 73
0 82 1.2 81
2.0 19 2.1 19
1.0 34 4.0 33
9.6 44 9.8 42

3 2.8 56 16.4 0. 880 8 3.3 54 22.9 0. 904
0 68 1.3 66
1.0 75 1.1 73
0 83 1.3 81
2.0 19 2.3 18
1.1 34 9.7 32
9.3 44 6.6 43

4 2.4 56 17.2 0. 884 9 3.0 54 24.5 0. 905
0 68 1.8 73
1.3 75 1.1 81
1.1 83 0 89
2.0 19 3.8 18
1.1 34 10.0 32
10.0 44 7.1 44

5 2.5 56 19.0 0. 898 10 2.7 54 27.8 0. 908
1.1 68 2.0 74
1.1 75 1.2 82
1.2 83 1.0 90
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