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Abstract

Bayesian hierarchical models are increasingly used in environmental science to analyse complex data structures
such as municipal water systems over time. A longitudinal study employing a Bayesian hierarchical model was
conducted from to . The model accounts for spatial and temporal variability in water quality data collected from
multiple sources across different municipalities. The analysis revealed significant reductions in microbial
contamination levels (p<0.05) associated with the implementation of improved sanitation facilities, providing
concrete evidence on the effectiveness of these measures. This study demonstrates that Bayesian hierarchical
models offer a robust framework for assessing and monitoring municipal water systems over time, contributing to
more informed policy decisions. These findings underscore the importance of continued investment in sanitation
infrastructure to improve public health outcomes. Further research should explore broader applications of these

models in other regions. The empirical specification follows YZ,B(;B p X +varepsilon, and inference is

reported with uncertainty-aware statistical criteria.
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