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Analysis of Research Trends and Topics in City Digital Twin
through Bibliometric Analysis and LDA Topic Modeling
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Abstract

This study examines the knowledge production structure and core research topics in the field of City
Digital Twin (CDT) by conducting a mixed analysis that combines bibliometric analysis and Latent
Dirichlet Allocation (LDA) topic modeling on 664 English-language journal articles published between 2018
and 2025 in the Scopus database. The analysis shows that research on City Digital Twin has followed an
exponential growth pattern since 2020, with sustainability- and urban planning-oriented journals coexisting
with engineering-oriented journals at the top tier, and with China, the United States, and the United
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Kingdom leading in national research productivity. The LDA topic modeling identified seven core topics:
building and energy management, smart city infrastructure design, digital twin-metaverse integration, Internet
of Things and artificial intelligence-based prediction systems, intelligent transportation systems, data
integration and risk management, and Geographic Information System-based urban information platforms.
Among these, digital twin-metaverse integration (28.5%), data integration and risk management (19.4%), and
building and energy management (18.4%) account for the largest shares. The findings indicate that City
Digital Twin research is developing as a multi-layered field at the intersection of technology systems and
urban policy, and offer implications for fostering balanced research development and policy reflection.
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