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Table 1 Multi-source water distribution scheme in typical years

- DRS FIKRA/ (107 58) F7K#%
FIKE FoKEE ik 4E FIKE FKEE KK FIKE FIKE FiliZK 4

S1-1 0.6 0.6 0.7 9.27 11.76 12.74 0.7 0.72 0.71
S2-1 0.2 0.3 0.3 11.43 13.82 15.9 0.82 0.83 0.82
S3-1 0.3 0.3 0.3 10.89 13.82 15.9 0.8 0.83 0.82
S1-2 0.8 0.8 0.8 5.46 6.93 7.97 0.72 0.74 0.75
S2-2 0.5 0.5 0.5 6.54 8.3 9.54 0.78 0.82 0.85
S3-2 0.4 0.4 0.4 6.9 8.76 10.07 0.7 0.81 0.85
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Fig.3 Groundwater utilization and groundwater recharge in different water distribution schemes
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Table 2 Long time series optimization results

DRS
S i 10a i 50a IAKEaR IR iz ms
A K MAKE EAE PAE ok Commd) o (G0mhamd)
SL1-1 0.8 0.7 0.6 0.6 0.4 0.1 2.62 2.36 7.57 0.81
SL2-1 0.7 0.3 0.2 0.7 0.3 0.2 2.63 2.31 7.52 0.80
SL3-1 0.3 0.3 0.3 0.3 0.3 0.3 2.43 2.66 7.88 0.82
SL1-2 0.9 0.8 0.7 0.7 0.6 0.3 1.35 1.18 4.64 0.82
SL2-2 0.9 0.6 0.3 0.9 0.6 0.3 1.40 1.11 457 0.81
SL3-2 0.4 0.4 0.4 0.4 0.4 0.4 1.04 2.54 6.04 0.80
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Simulation-optimization Model for Multi-water Resource

Distribution in Irrigation Districts
ZHAO lJinpeng, GAO Zhanyi’, CHEN Haorui
(China Institute of Water Resources and Hydropower Research, Beijing 100048, China)

Abstract: [Objective] Based on the semi-distributed water balance simulation model and the Pareto genetic
algorithm, a coupled simulation-optimization model for multi-water resources distribution was constructed to
improve water management in irrigated areas. [ Method] The water diversion ratio of different water resources were
taken as the decision variables, the coupled model was used to optimize the allocation of multi-water resources in
typical years and long time series in the irrigated rice area in Sanjiang Plain, Northeast China. The objectives of the
optimization were to minimize water cost, maximize water use efficiency and keep groundwater table within a
constrained range. [Result] (O Water distribution obtained by the model for typical years can deal with complex
relationship between different objective functions, and the multi-water resources distribution schemes for different
objectives are obtained; @ Multi-water resource optimal distribution in long time series can regulate water
resources in irrigated areas between years, control water cost, improve water use efficiency, and control groundwater
level to achieve dynamic balance between groundwater usage and recharge. (3 By adjusting the objective functions,
the model worked out the multi-water resources distribution schemes to rise groundwater table. Compared with the
existing water distribution scheme, the water use efficiency of the optimal scheme under conventional irrigation and
controlled irrigation are basically unchanged, but the water cost are reduced by 4.3% and 23.8%, respectively, and
groundwater recharge are increased by 0.5210° m*hm? and 1.7310°> m*hm? respectively. [ Conclusion] With the
comprehensive consideration of water use efficiency and cost, the simulation-optimization model can obtain
multi-water resources distribution schemes, which are conducive to the sustainable use of groundwater in irrigated
districts, and provide technical support for irrigation districts’ multi-water resources distribution.

Key words: multi-water resources distribution; multi-objective optimization; genetic algorithm; simulation-optimization
model; long time series
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