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Abstract

This synthetic published article - not scientific findings addresses estimating non-revenue water in
arid-region networks. It is part of the BAHETH demo dataset and is entirely synthetic: names,
institutions, figures and results are fictional and were generated to illustrate the platform's workflows.
The study combines network simulation and scenario analysis and reports Apparent losses account
for a third of non-revenue water in the simulated networks [1].
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1. Introduction

Research in water distribution engineering has expanded rapidly over the last decade, yet the
evidence base for estimating non-revenue water in arid-region networks remains fragmented [2].
Institutions need methods that are reproducible, affordable and transparent so that results can inform
policy and practice [3].

This document sets out the motivation, the research questions and the expected contribution. Section
2 reviews related work, Section 3 describes the methodology, Section 4 summarises results or
expected results, and Section 5 discusses limitations and next steps.

- RQ1: Which factors best explain the variation observed in the main indicator?
- RQ2: How robust are the proposed methods across settings and data sources?
- RQ3: What are the practical implications for water distribution engineering stakeholders?

2. Related work

Early studies relied on descriptive analyses and small samples [4]. Later work introduced
model-based approaches and open datasets, improving comparability but raising questions of
generalisability [5]. Recent reviews call for mixed designs that link quantitative evidence with expert
judgement [6].

3. Methodology

The study follows network simulation and scenario analysis. Data collection is organised in three
work packages with clear deliverables and quality gates. All data used in this demo document are
simulated.

Work package Main activities Months Deliverable

WP1 Foundations Literature synthesis; data inventory on the 1-4 Inception report
topic; ethics screening

WP2 Analysis network simulation and scenario analysis; 5-12 Analytical report and
validation with domain experts dataset
WP3 Dissemination | Manuscript preparation; workshop; policy brief | 13-18 Article and policy brief

Table 1. Work packages, activities and deliverables (synthetic plan).
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4. Results
Finding 1: Apparent losses account for a third of non-revenue water in the simulated networks [3].
Finding 2: Pressure management gives the largest reduction per unit cost [4].

Figure 1 compares the synthetic indicator across the four scenarios considered; Table 2 lists the
summary statistics.

Measure Baseline Proposed Change
Accuracy (%) 71.2 86.4 +15.2
Mean error 0.31 0.17 -0.14
Coverage (%) 64.0 81.5 +17.5
Cost index 1.00 0.78 -22%

Table 2. Summary statistics (synthetic).

73%

Baseline Scenario A Scenario B Scenario C

Figure 1. Synthetic indicator by scenario (illustrative values, demo data).

5. Discussion and limitations

The synthetic results suggest that the approach is promising, but they are illustrative only. Limitations
include the simulated data, the small number of sites and the absence of long-term follow-up [5].
Future work would replicate the design with real, consented data under the applicable ethics
approvals.

6. Conclusion

The work contributes a reproducible approach to estimating non-revenue water in arid-region
networks and a set of openly documented (synthetic) artefacts for training and demonstration.
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