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Prediction of Total Dissolved Solids in Groundwater Using Machine Learning
and Artificial Neural Networks

Mobin Vakili Taghi Ebadi Amir Golroo
Amirkabir University of Amirkabir University of Amirkabir University of
Technology Technology Technology
Abstract

Recent years have witnessed a concerning decline in the quality and quantity of
groundwater, the largest readily available source of fresh water for humans. This problem
has led to the exploration of various remediation techniques, such as electrokinetics, for
water restoration. Designing such methods necessitates specific aquifer characteristics,
including electrical conductivity (EC). Since EC determination requires total dissolved
solids (TDS) concentration, this study investigated the application of machine learning
and artificial neural networks (ANNs) for predicting TDS in groundwater. A
comprehensive database of US groundwater characteristics spanning 1991-2018 was
employed for model development. The machine learning model employed multiple linear
regression, while the artificial neural network architecture consisted of five hidden layers
of forward-feeding neural networks. The analysis revealed comparable performance
between both methods, with a coefficient of determination (R?) of 0.93 for test data. The
investigation also encompassed the phenomena of overfitting and underfitting. However,
performance reports indicated that the machine learning approach exhibited superior
computational resource management, requiring approximately eight times fewer
resources compared to the ANN model.

Keywords: Groundwater — Machine Learning — Data Science — Artificial Neural Networks- Total
Disolved Solids- Water Quality



