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Abstract

Purpose: Knowledge management (KM) is recognized as a critical strategic
framework that enables organizations to effectively leverage intellectual assets
and enhance operational efficiency. In the water treatment industry, KM in-
volves the collection, organization, sharing, and utilization of employees’ tech-
nical knowledge and specialized expertise. This process promotes technological
innovation, increases system productivity, and improves service quality. Re-
cently, the role of KM in organizations, including the water sector, has evolved
to become closely integrated with artificial intelligence (Al). This development
has garnered significant scholarly attention, leading to a growing body of re-
search. One of the most effective methods to evaluate these research outputs is
scientometric analysis. Therefore, this study examines scientific production in
the field of intelligent KM in water treatment, aiming to identify thematic
trends, collaboration networks, research gaps, and future research priorities.

Methodology: This applied research utilizes scientometric techniques to ana-
lyze scientific publications related to intelligent knowledge management (KM)
in water purification. Relevant articles were retrieved from the Scopus and Web
of Science databases. From an initial pool of 172 documents, 49 were selected
after screening titles, abstracts, and keywords. Scientometric analyses were per-
formed using the bibliometrix package in R. To address the research questions,
bibliometric methods and word co-occurrence networks were employed. Fre-
quent keywords were identified, dominant conceptual clusters were mapped,
and influential thematic trends were examined. Additionally, strategic diagrams,
thematic mapping, and hierarchical clustering were used to construct a compre-
hensive science map of the field.

Findings: Since 2015, there has been an increasing focus on knowledge man-
agement in this field. In 2024, the highest number of documents was published,
totaling eight scientific productions. Other notable years include 2022 and 2018,
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with seven and five articles published, respectively, demonstrating a growing
trend. China, the United States, and the United Kingdom were the most active
countries, contributing 11, 10, and 6 scientific documents, respectively. Beijing
University of Technology and Tianjin University have played crucial roles in
generating knowledge and advancing new technologies in this area. The journal
IEEE Transactions on Industrial Informatics, with three articles, ranks first
among sources publishing documents, with most sources classified as Q1. The
top researchers, Han Honggui and Qiao Junfei, each have four articles, while
Wu Xiaolong has three, highlighting their significant contributions to research
knowledge production. Vocabulary analysis and topic trends indicate that artifi-
cial intelligence, machine learning, environmental monitoring, and intelligent
systems are the most frequently discussed subjects. The trend chart reveals a
progression in topics within this field, beginning with decision support systems
and water purification, transitioning to water management and decision-making
supported by knowledge management systems, and ultimately focusing on arti-
ficial intelligence and system training through machine learning. Hierarchical
clustering has identified three thematic axes: water resources management and
safe water supply through new technologies; the emergence of new technologies
and support systems; and water quality monitoring through system training.
Strategic topics such as wastewater treatment, data mining, decision support
systems, and knowledge management are considered mature areas that will
shape future research directions. Additionally, topics like denitrification, nitro-
gen removal, and freshwater resource management are fundamental to support-
ing the main research axes. Climate change, cost-effectiveness, ecosystems, and
water pollution are highlighted as emerging or declining topics. Quality control,
environmental monitoring, and the aquatic environment occupy central posi-
tions in the diagram, acting as bridges between core topics and driving forces in
the field.

Conclusion: The findings indicate that the field of intelligent KM in water
treatment has achieved relative stability in recent years and continues to main-
tain a strong position within interdisciplinary research. Analysis shows that core
topics—including KM, data mining, intelligent organizations, and advanced
water treatment technologies—remain central to scholarly attention and play a
crucial role in optimizing treatment processes. Emerging trends suggest a multi-
dimensional evolution, with the convergence of KM and advanced technologies
offering pathways to enhance water quality, promote environmental sustainabil-
ity, and reduce costs, time, and energy consumption. Strengthening international
collaboration, expanding scientific networks, and adopting Al-, machine learn-
ing—, and data mining-based approaches can further consolidate and advance
the field. In summary, the future of research related to knowledge management
in water purification will depend on the use of smart technologies, extensive
global interactions, holding global conferences in this field, and effective partic-
ipation in international scientific cooperation.

Keywords: Knowledge management, Water treatment, Scientometrics,
Knowledge intelligence, Smart knowledge systems
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