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Efficacy of machine learning techniques in predicting groundwater fluctuations in agro-ecological zones of India J. B. Mohapatra, P. J. Jha and M. K. Jha. Science of the Total Environment 785 (2021) 147319
In the 21st century, groundwater depletion is posing a serious threat to humanity throughout the world, particularly in developing nations. India being the largest consumer of groundwater in the world, dwindling groundwater storage has emerged as a serious concern in recent years. Consequently, the judicious and efficient management of vital groundwater resources is one of the grand challenges in India. Groundwater modeling is a promising tool to develop sustainable management strategies for the efficient utilization of this treasured resource. This study demonstrates a pragmatic framework for predicting seasonal groundwater levels at a large scale using real-world data. Three relatively powerful Machine Learning (ML) techniques viz., ANFIS (Adaptive Neuro-Fuzzy Inference System), Deep Neural Network (DNN) and Support Vector Machine (SVM) were employed for predicting seasonal groundwater levels at the country scale using in situ groundwater-level and pertinent meteorological data of 1996–2016. ANFIS, DNN and SVM models were developed for 18 Agro-Ecological Zones (AEZs) of India and their efficacy was evaluated using suitable statistical and graphical indicators. The findings of this study revealed that the DNN model is the most proficient in predicting seasonal groundwater levels in most AEZs, followed by the ANFIS model. However, the prediction ability of the three models is ‘moderate’ to ‘very poor’ in 3 AEZs [‘Western Plain and Kutch Peninsula’ in Western India, and ‘Deccan Plateau (Arid)’ and ‘Eastern Ghats and Deccan Plateau’ in Southern India]. It is recommended that groundwater monitoring network and data acquisition systems be strengthened in India in order to ensure efficient use of modeling techniques for the sustainable management of groundwater resources.
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An artificial neural network model of coastal erosion mitigation through wave farms 

C. Rodriguez-Delgado, R. J. Bergillos & G. Iglesias. Environmental Modelling and Software 119 (2019) 390–399
In this work, a novel approach based on artificial intelligence (AI) to assess the efficiency of wave energy converter (WEC) farms in coastal protection is developed. We consider as a case study a beach subjected to severe erosion: Playa Granada (Spain). More specifically, we analyse the changes in the dry beach area (quantified through the Pelnard-Considère equation) with and without wave farm protection by means of an Artificial Neural Network (ANN) model. The model is selected after a thorough comparative study involving forty ANN architectures, with one and two hidden layers, and two training algorithms (Levenberg-Marquadt and Bayesian regression). The best results are obtained with a [5-10-1] architecture trained with the Bayesian regression algorithm. Once validated, this ANN model is applied to optimize the design and position of the wave farm. The results confirm that ANN models are a useful design tool for hybrid wave farms.
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Validation of terrestrial laser scanning and artificial intelligence for measuring deformations of cultural heritage structures M. Wojtkowska, M. Kedzierski & P. Delis. Measurement 167 (2021) 108291
The paper discusses the issue of using artificial neural networks and point clouds for calculating displacements of cultural heritage structures. The model trained on laboratory dataset was able to determine displacements of the building façade, with the relative accuracy of 3% of the simulated values. The success rate of this model was equal to 85%. The deformations that were derived from digital surface models generated from point clouds, had the relative accuracy of 7% and the values determined by image based close-range photogrammetry methods - 35%. A major novelty is the use of neural networks to determine deformations based on sub-models generated from the point cloud and the unique, supervised-trained, high accuracy predictive model. Practical significance is associated with creating an end-to-end solution that performs detection and estimates the value of the deformation automatically which is a major advantage over other methods.
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