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An identification method for groundwater point pollution source
identification based on sparse regularization

YANG Fanghao, LV Zhongrong, WANG Li
(School of Aeronautics and Astronautics, Sun Yat-sen University, Guangzhou 510006, China)

Abstract: This paper proposes a method based on sparse regularization to identify groundwater point pol-
lution sources. Firstly, the time domain finite element discretized equation of groundwater one-dimen-
sional convection-diffusion equation is used to obtain the frequency domain equation by Laplace trans-
form, and then the objective function of the groundwater point pollution source identification problem
constrained by the /, norm term is established, thus overcoming the ill-posed problem of the point source
identification due to sparse spatial distribution. The identification equation is then solved iteratively us-
ing the alternating optimization method. The research results show that the proposed method can effec-
tively identify the position and intensity changes of groundwater pollution sources under noise conditions.
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Fig. 2 Schematic of a one-dimensional groundwater contaminant transport problem
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Table 1  Four scenarios for one—dimensional point sources identification
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Fig. 3 Identified results for scenario 1 with sparse regularization
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Fig. 5 Identified results for scenario 2 with sparse regularization
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Fig. 8 Identified results for scenario 4 with sparse regularization
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