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Table 1 Table of irrigation systems for different crops
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Table 2 Parameters of Shipi east branch canal and lateral canals
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Table 3 Grouping and water distribution time of lateral canals
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Fig.3 Comparison between water distribution flow rate and design flow rate of lateral canal
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Optimizing Water Distribution in Irrigation Canals Using the NSGA-I1 Algorithm
FAN Yu'?, GAO Zhanyi*? CHEN Haorui*?", WANG Yunhui®, FANG Benyan®, XU Ning®

(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China Institute of Water Resources and Hydropower
Research, Beijing 100038, China; 2. National Center of Efficient Irrigation Engineering and Technology Research, Beijing 100048, China;
3. Yellow River Irrigation Service Center, Binzhou Municipality, Binzhou 256600, China)

Abstract: [Objective] Optimization of water distribution in irrigation districts is a way to improve water use
efficiency and water resource management. This paper proposes a method to optimize water distribution in irrigation
canals. [Method] The flow rate in the canals at the lower end and the number of rotational groups are taken as the
decision variables. The objectives of the optimization are to minimize the total water distribution duration, the
distance between the upstream and downstream canals in the same group, and the difference in water distribution
duration in each canal in the same rotational group. The optimization considers the constraints of time, outlet state,
canal overflow capacity, and water balance. The model is applied to the Shipi East branch canal in Bojili irrigation
regions, and the optimization is solved using the NSGA-II algorithm by dividing the lower-end canals into nine
rotation irrigation groups. [Result] Dividing the adjacent canals into one round grouting group as possible as it
could, and opening and closing them simultaneously to facilitate the management, the water distribution flow rate
and total water distribution time calculated by the model meet the operational requirements. [ Conclusion] The
optimization model proposed in this paper can distribute water between canals to achieve high flow rate, short
duration and less workload. It can be used to help improve water management in irrigation districts.
Key words: multi-objective water distribution; canals water distribution; rotational irrigation; optimization model
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