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Abstract

Smart water quality management, as a critical challenge in urban and industrial networks, requires the use of
advanced technologies for monitoring, analyzing, and predicting changes in water quality parameters. This
analytical review examines the intelligent technologies and methods applied in water quality management and
analyzes the role of the Internet of Things (IoT) and Artificial Intelligence (Al) in enhancing the accuracy, speed,
and efficiency of monitoring and decision-making systems. The literature review indicates that advanced sensors
and machine learning—based algorithms enable the identification of complex patterns, prediction of changes, and
proactive responses to water quality fluctuations. However, challenges such as sensor accuracy and stability, system
integration complexity, data security, and a shortage of skilled personnel remain significant barriers to widespread
implementation. Conversely, innovative trends, including the development of resilient and self-calibrating sensors,
deep learning algorithms, and process automation, offer new opportunities to improve performance, increase
reliability, and promote sustainable water networks. This analytical review provides a comprehensive overview of
the smart technologies landscape in water quality management and outlines directions for future research in this
field.

Keywords: Big Data Analysis, Machine Learning Algorithms, Real-time Monitoring, Smart Sensors.
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