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Fig. 1 The flowchart describing the evolutionary process for
solving multi-objective groundwater monitoring network

design model under uncertainty
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Table 1 Parameters input to the flow and transport model
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Fig. 2 Map showing the study area
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Fig. 3 PPGA-based optimization results showing the tradeoffs between different objectives under consideration of the spatial
variation of K;(a) the trade-off between cost rate and spatial moment estimation errors; (b) the Pareto front of cost rate and

spatial moment estimation errors in the objective space
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Fig. 4 Comparison of the PPGA-based Pareto optimal solutions and the result of Monte Carlo analysis
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Table 2 Comparison of the PPGA-based Pareto optimal solutions and the result of Monte Carlo analysis
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genetic algorithm for cost-effective sampling network design under

The Study on Multi-objective Optimization for Groundwater Monitoring
Network Design under Spatial Variation of Parameters

LUO Qiankun" , WU Jianfeng” , YANG Yun” , QIAN Jiazhong"
1) School of Resources and Environmental Engineering, Hefei University of Technology, Hefei, 230009 ;
2) Department of Hydrosciences, School of Earth Sciences and Engineering, Nanjing University, Nanjing, 210093 ;
3) Huaihe River Water Resources Commission, Bengbu, Anhui, 233001

Abstract; Based on the fact that there is spatial variation of hydraulic conductivity, a new probabilistic Pareto
genetic algorithm ( PPGA ) is developed to solve multi-objective optimal design of groundwater contaminant
monitoring network under the spatial variation of hydraulic conductivity. The PPGA is developed by adding the
probabilistic Pareto domination ranking and probabilistic niche technique to the classic epsilon-dominance non-
dominated sorted genetic algorithm II ( e-NSGAIl) to search for Pareto optimal solutions of multi-objective
optimization problems under uncertainty. The Pareto optimal solutions are then compared with the MC analysis
results to demonstrate the effectiveness and reliability of the PPGA. Comprehensive analysis demonstrates that the

proposed PPGA can find Pareto-optimal solutions with low variability and high reliability and can provide a range of

reliable monitoring programs for decision makers under the spatial variation of hydraulic conductivity.

Keywords: groundwater contamination ; monitoring network design; probabilistic multi-objective optimization ;

genetic algorithm
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