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Optimization of artificial recharge of groundwater system based on parallel genetic algorithm
— a case study in the alluvial fan of Yongding River in Beijing
HAO Qtchen',SHAO Jing li', LI Yu?, XIE Zher hua®> CUI Ya I3
(1. China University of Geosciences, Betjing 100083, China;
2. Beijing I nstitute of H ydrogeology and Engineering Geology, Betjing 100195, China)

Abstract: A rtificial recharge is one of the most efficient approaches to increase the aquifer groundwater storage. In order to evak

uate the maximum recharge rate of the artificial recharge system to groundwater, an optimization model of artificial recharge
system was developed for the alluvial fan in the Yongding river of Beijing, where groundw ater is often over extracted. M earr

w hile, a groundw ater flow model was integrated into the optimization model to predict the response of groundw ater to the artift

cial scheme. T he groundwater model results were used as the constraint conditions in the optimization model, which was solved
by the genetic algorithm(GA). Roulette wheel selection was used for GA, and penalty function method was used to solve the
constraints of the optim ization problem. T he optimal results indicated that the optimal artificial recharge system can increase the
aquifer groundwater storage effectively. T he aquifer storage can increase from 127.42x 10° m® and 243. 48x 10° m® to 140.46x

10° m? and 275.55x% 10° m® under two recharge schemes without exceeding the upper limit of groundwater level, and groundw a
ter level can increase 26 m after the optimization. The proposed optimization model is able to determine the optimal recharge
scheme effectively.
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Fig.1 Location and lithology of the study area
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Fig.2 Hydrogeological profile of the alluvial fan
in the Yongding River
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Fig.3 Flowchart of the GA based optimization model to determine
the optimal operation of artificial recharge of groundwater
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Fig. 4 Distribution of the recharge facilities and well fields
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Fig.5 Variation of objective function values with generations
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Fig. 6 Comparison of optimized and original recharge

rates under two schemes
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Fig. 7 Optimized recharge rates after the optimization in parts
of facilities and well fields( schem e 2)
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Fig. 8 Variation of groundwater levels after

the optimization(scheme 2)
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Fig. 9 Comparison of groundwater levels after and

without artificial recharge
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Tab.1 Groundwater balance under different schemes
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