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Abstract

With the rapid expansion of digital technologies and the increasing smartization of urban
infrastructure, cybersecurity has become one of the most critical challenges in the management of
critical infrastructures. Water and wastewater utilities, as key providers of essential public services,
widely rely on information systems, industrial control systems, and communication technologies to
manage and monitor water supply networks. While the adoption of these technologies has improved
operational efficiency and enhanced water resource management, it has simultaneously increased the
vulnerability of these infrastructures to cyber threats. The objective of this study is to examine and
analyze cybersecurity challenges related to the protection of sensitive data and information
infrastructures in water and wastewater utilities. This research employs a systematic literature review
approach. Relevant studies and scholarly articles published in reputable international and national
databases, including Scopus, ScienceDirect, IEEE Xplore, Web of Science, and Google Scholar, were
reviewed for the period between Y:Yo and Y:Y1. Following the screening process and quality
assessment of the studies, a set of relevant publications was selected and analyzed using a qualitative
content analysis method. The results indicate that the most significant cyber threats targeting water
infrastructures include ransomware attacks, intrusions into industrial control systems, malware, and
unauthorized access to sensitive data. In addition, the presence of legacy equipment, weaknesses in
user access management, the lack of advanced intrusion detection systems, and the shortage of
specialized cybersecurity professionals are among the most important security vulnerabilities in this
sector. The findings further suggest that enhancing cybersecurity in water and wastewater utilities
requires a combination of both technical and managerial approaches. The implementation of intrusion
detection systems, data encryption, multi-factor authentication, network segmentation between
operational and information technology networks, and the development of organizational information
security policies are among the most frequently recommended strategies identified in the reviewed
studies. Overall, the results of this research indicate that adopting a comprehensive and
multidimensional cybersecurity management approach can significantly enhance the resilience of
water infrastructures against cyber threats.
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