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Environmental degradation due to rapid urbanization necessitates efficient monitoring systems. Traditional water quality assessment relies on laboratory-based methods, which are time-consuming and resource-intensive. This study demonstrates the application of Artificial Intelligence (AI) and Machine Learning (ML) models in predicting water quality indices using physico-chemical parameters such as pH, dissolved oxygen, nitrate, phosphate, and turbidity. A dataset collected from Mallampally Lake, Telangana, was analyzed using Random Forest and Artificial Neural Network algorithms. Results showed that AI-based models achieved >92% accuracy in predicting water quality categories, highlighting their potential as reliable tools for real-time environmental monitoring.
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[bookmark: _44ie03nsircq]Introduction 
Water quality monitoring is critical for the sustainable management of freshwater resources. Traditional approaches involve manual sampling and laboratory testing, which are often inefficient in large-scale monitoring. Recent advancements in AI and data science provide opportunities to develop predictive models for water quality assessment. This study explores AI-based approaches for evaluating water quality parameters, with the aim of establishing a framework for real-time decision-making in environmental management.
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Mallampally Lake in Siddipet District, Telangana, India, was selected for this study due to its ecological significance and ongoing pollution pressures,  Sharma et al.,2025.
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Samples were collected monthly for six months (January–June 2025). Parameters measured included:
· pH

· Dissolved Oxygen (DO)

· Biological Oxygen Demand (BOD)

· Nitrates

· Phosphates

· Turbidity
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Two machine learning algorithms were applied:
· Random Forest (RF) – for classification of water quality categories

· Artificial Neural Networks (ANN) – for predicting numerical values of WQI

The dataset was split into 70% training and 30% testing for performance evaluation.
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· Random Forest Model: Achieved 94.3% classification accuracy.

· ANN Model: Achieved Mean Absolute Error (MAE) of 0.18 for WQI prediction.

· Comparison: RF was more robust for categorical classification, while ANN provided better continuous predictions, Saravan et al., 2025.
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The findings suggest that AI-based models are efficient, scalable, and adaptable for environmental applications. They can significantly reduce dependency on manual testing and support policymakers in sustainable water management.
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AI techniques offer reliable alternatives to conventional water quality monitoring. By integrating environmental data with predictive models, stakeholders can obtain real-time insights into ecosystem health. This approach has potential applications in lake conservation, pollution management, and sustainable water governance.
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