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Abstract
The urban water supply system in tropical countries faces various physical risks, including pipe failures due to aging,
material type, soil conditions, flooding, extreme weather events, and traffic loads. This study focuses on urban water supply
risks for eight zones of Brunei-Muara district. A risk assessment using a data-driven matrix reveals Zones D2 and D6 as
very high-risk areas, experiencing monthly average leaks of 880 and 471, respectively. These zones, characterized by low
elevation and susceptibility to flooding during heavy rainfall, pose significant threats to water quality and public health due to
the potential contamination of drinking water. Analysis of pipe data highlights that pipes with a diameter of 100 mm are more
prone to leaks, with ductile iron pipes being particularly susceptible to failures. Brunei is actively exploring the
implementation of digitalization and advanced technologies such as the application of GIS, deploying real-time water quality
sensors, and real-time pressure monitoring integrated with SCADA systems to mitigate these risks. © The Author(s) 2025.

Author Keywords
Failure;  Leaks;  Physical risk;  Pipe network;  Water supply

Index Keywords
iron; aging, article, Brunei Darussalam, controlled study, digitalization, drinking water, extreme weather, flooding, geographic
information system, human, rain, risk assessment, time pressure, tropic climate, water quality, water supply

Chemicals/CAS
iron, 14093-02-8, 53858-86-9, 7439-89-6

References
(2022) Guidelines for Drinking-Water Quality: Incorporating the First and Second
Addenda, 
World Health Organization

United Nations
(2020) The Sustainable Development Goals Report 2020, pp. 36-37. 
online], Available at, Accessed 9 September 2020

Anderson, H.K., Price, H., Staddon, S.
Water poverty in a ‘Hydro Nation’: exploring distributional and recognitional water
injustice in Scotland
(2023) Utilities Policy, 85, p. 101679. 

Oskam, M.J., Pavlova, M., Hongoro, C., Groot, W.
Socio-economic inequalities in access to drinking water among inhabitants of

3/21/25, 3:09 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1901886463&eid=2-s2.0-85218837794&sort=&clickedL… 1/4



informal settlements in South Africa
(2021) Int. J. Environ. Res. Public Health, 18 (19). 
&

Ahmed, D.M., Kranthi, N.
Conceptual framework for water poverty
(2018) Int. J. Appl. Eng. Res, 13 (6), pp. 3700-3704. 
1201.74074

Shalamzari, M.J., Zhang, W.
Assessing water scarcity using the Water Poverty Index (WPI) in Golestan province
of Iran
(2018) Water, 10 (8), p. 1079. 

Wolf, J.
Burden of disease attributable to unsafe drinking water, sanitation, and hygiene in
domestic settings: A global analysis for selected adverse health outcomes
(2023) The Lancet, 401, pp. 2060-2071. 
10393

Buurman, J., Mens, M.J., Dahm, R.J.
Strategies for urban drought risk management: a comparison of 10 large cities
(2017) Int. J. Water Resour. Dev, 33 (1), pp. 31-50. 
1397.91315

Ogasawara, K., Matsushita, Y.
Public health and multiple-phase mortality decline: evidence from industrializing
Japan
(2018) Econ. Hum. Biology, 29, pp. 198-210. 
1444.11067

Floris, J., Staub, K.
Water, sanitation and mortality in Swiss towns in the context of urban renewal in the
late nineteenth century
(2019) History Family, 24 (2), pp. 249-276. 
07561467

(2021) Unpredictable Weather Leads to Yellow Running Water in Brunei, Says Govt
Agency, the Star, 
The Star, Sunday, 31 Jan

Waterframe |, W.S.O.
NRW Experts | Water Loss Control Expertise, 
Available from

Dawood, T., Elwakil, E., Novoa, H.M., Delgado, J.F.G.
Toward urban sustainability and clean potable water: prediction of water quality via
artificial neural networks
(2021) J. Clean. Prod, 291, p. 125266. 
1:CAS:528:DC%2BB3cXisVGktrfE, 07534099

Pietrucha-Urbanik, K., Tchórzewska-Cieślak, B., Eid, M.
Water network-failure data assessment
(2020) Energies, 13 (11), p. 2990. 
1:CAS:528:DC%2BB3cXhvFynsLvM, 1186.68370

Water Risk Filter: Understanding Water Risk
(2011) World Wildlife Fund (WWF), 
Retrieved from

3/21/25, 3:09 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1901886463&eid=2-s2.0-85218837794&sort=&clickedL… 2/4



Issues and Challenges in Reducing Non-Revenue Water: Guidance for Developing
Countries, 
n.d.), Retrieved from

Onifade, A.E., Aina, A.T., Adewole, R.T.
Flooding and its impact on urban water supply in Lagos
(2023) Nigeria. Int. J. Urban Stud., 112, pp. 56-68. 
Retrieved from

Shams, S., Ahsan, A., Al-Mamun, A., Arunkumar, T.
Physical risk assessment for urban water supply in a developing country: a case of
mega city Dhaka
(2016) Eng. J, 20 (3), pp. 23-32. 

Enhancing Jakarta’s water supply services through GIS and SCADA systems
Jakarta Water Supply Regulatory Body. (n.d.), 
Retrieved from

(2012) Metropolitan Waterworks Authority. Non-revenue water management in, 
Bangkok, Retrieved from

Three Phases of Risk Assessment
Risk Management Basics, 

Public Works Department of Brunei
(2020) Annual Report on Water Quality and Infrastructure, 

(2019) Brunei Darussalam Key Indicators 2019, p. 2. 
[ebook] Bandar Seri Begawan: Ministry of Finance, Available at, Accessed 20 September
2020

Planning, M.S.
2018–2023. [ebook] Bandar Seri Begawan: Policy Coordination and Strategic
Planning
(2018) Available at: STRATEGIC PLANNING 2018–2023 BOOK 09062018.pdf
(mod.gov.bn [Accessed 19 December 2021], 

Murenzi, J.V.
(2020) Impacts of Urbanization on Kicukiro Water Supply Network and Water Security:
Spatio-Temporal Investigation Using Geospatial Models and WaterGEMS, 
(, Addis Ababa University

Żywiec, J., Boryczko, K., Kowalski, D.
Analysis of the negative daily temperatures influence on the failure rate of the water
supply network
(2021) Resources, 10 (9), p. 89. 
0598.28024

Kenton, W.
(2021) What Does the Incidence Rate Measure?, 
Investopedia. Available at:, Accessed 24 June

Nawaz, A., Khan, S.U., Khan, A.U.
Assessing Water risks: a Comprehensive Framework for developing countries
(2023) J. Water Resour. Plan. Manag, 149 (5), p. 04023026. 
1524.65279

Correspondence Address
Shams S.; Civil Engineering Programme Area, Jalan Tugku Link, Brunei Darussalam; email: shams.shahriar@utb.edu.bn
Mubarak N.M.; Chemical and Energy Engineering, Brunei Darussalam; email: mubarak.yaseen@gmail.com

Publisher: Nature Research

3/21/25, 3:09 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1901886463&eid=2-s2.0-85218837794&sort=&clickedL… 3/4



ISSN: 20452322
PubMed ID: 39939332
Language of Original Document: English
Abbreviated Source Title: Sci. Rep.
2-s2.0-85218837794
Document Type: Article
Publication Stage: Final
Source: Scopus

Copyright © 2025 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V.

3/21/25, 3:09 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1901886463&eid=2-s2.0-85218837794&sort=&clickedL… 4/4


