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AB ST R AC T  

The operational reliability of water treatment infrastructure is a critical determinant of public health and 

economic stability. In South Africa, systemic challenges in maintenance and investment have led to frequent 

service failures, yet a robust, predictive diagnostic framework for policy planning is absent. This policy 

analysis aims to develop and evaluate a novel time-series forecasting model to diagnose and predict the 

reliability of water treatment systems, providing an evidence-based tool for infrastructure policy and capital 

planning. A seasonal autoregressive integrated moving average (SARIMA) model, specified as 

𝜑(𝐵)𝜑(𝐵𝑠)(1 − 𝐵)^𝑑(1 − 𝐵𝑠)^𝐷 𝑦𝑡 =  𝜃(𝐵)𝜃(𝐵𝑠)𝑒𝑝𝑠𝑖𝑙𝑜𝑛𝑡 , was applied to historical 

performance data. Model parameters were estimated using maximum likelihood, and forecast uncertainty was 

quantified with 95% prediction intervals. The model forecasts a continued decline in aggregate system 

reliability, with a projected 15% increase in major failure incidents over the forecast horizon. Diagnostic 

checks confirmed model robustness, with all parameter estimates statistically significant at the 5% level. The 

forecasting model provides a statistically rigorous diagnostic tool that reveals a concerning trajectory for water 

treatment reliability, underscoring the urgency for targeted policy intervention. Policy must mandate the 

adoption of predictive reliability models for asset management. Investment should be prioritised for 

subsystems identified as high-risk, and a national performance monitoring database should be established. 

Infrastructure reliability, predictive maintenance, SARIMA modelling, water policy, asset management This 

article introduces a novel application of SARIMA modelling for the predictive policy analysis of civil 

infrastructure, providing a quantitative framework to diagnose and forecast system-wide reliability trends in the 

water sector. 
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Article Highlights 

• SARIMA model forecasts continued decline in aggregate 

system reliability. 
• Model provides statistically rigorous diagnostic tool for 

infrastructure policy. 
• Analysis reveals urgent need for predictive reliability models 

in asset management. 
• Findings support prioritised investment for identified high-

risk subsystems. 

Policy Imperative 

Mandate adoption of predictive reliability models and 

establish a national performance monitoring database. 

This analysis provides a quantitative framework for forecasting 

water treatment system reliability. 
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📄 ABSTRACT-ONLY 

PUBLICATION 

This is an abstract-only publication. The 

complete research paper with full 

methodology, results, discussion, and 

references is available upon request. 

✉️ REQUEST FULL PAPER 

📧 Email: info@parj.africa 

Request your copy of the full paper today! 

🚀 SUBMIT YOUR RESEARCH 

Are you a researcher in Africa? We 

welcome your submissions! 

Join our community of African scholars and share 

your groundbreaking work. 

🌐 Submit at: app.parj.africa 

 

Scan to visit app.parj.africa 

Open Access Scholarship from PARJ 

Empowering African Research | Advancing Global 

Knowledge 

mailto:info@parj.africa
https://app.parj.africa/

