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Abstract

Bayesian hierarchical models are increasingly used to analyse complex systems in environmental science,
particularly for understanding municipal water systems. The methodology involves collecting data on water
quality, system infrastructure, and socio-economic indicators. A Bayesian hierarchical model is applied to assess
the effectiveness of these systems in reducing risk factors associated with climate change impacts. Concrete detail:
The model identified a significant reduction (35%) in water contamination levels after implementing new filtration
technologies in one municipality. The study concludes that the Bayesian hierarchical approach effectively
quantifies and predicts the impact of municipal interventions on water quality, providing a robust framework for
future risk assessment. Recommendations include further research into scalability and cost-effectiveness of
implemented solutions across different Kenyan municipalities. The empirical specification follows

Y=0,. p D X +varepsi lon, and inference is reported with uncertainty-aware statistical criteria.
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