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Fig. 1 Co-occurrence network analysis of subject keywords
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Fig.2 Development trends of advanced technologies in

earthquake and geological disaster prevention
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Fig. 3 Technological bottlenecks and solutions in earthquake

and geological disaster prevention
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Column Review: Advancements in earthquake and geological disaster
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Abstract: [Significance] With continuous advances in high technologies such as remote sensing, the Internet of
Things, artificial intelligence, big data, cloud computing, and more recently, large language models (LLMs),
the field of earthquake and geological disaster research is shifting from traditional paradigms relying on single data
sources and empirical models toward integrated systems driven by multi-source data fusion and intelligent decision
support. [Progress] This article, based on the themed column “Applications of Advanced Technologies in Earth-
quake and Geological Hazard Research,” reviews recent progress across five key directions: physical simulation
modeling, deep learning-based recognition, remote sensing integration, intelligent early warning techniques,
and knowledge graph construction. These studies collectively demonstrate how cutting-edge technologies are being
applied to hazard monitoring, mechanism analysis, and emergency response. [Conclusions and Prospects] On
this basis, the article further identifies current technical bottlenecks, including challenges in multimodal data
integration, disaster chain modeling, model generalization, and scenario adaptability, and explores the potential
role of LLMs in this field, particularly in knowledge extraction, causal inference, and multi-scenario risk
assessment.

Key words: geological disaster; advanced technology; remote sensing and InNSAR; deep learning and knowledge

graph; disaster simulation and early warning; bibliometrics
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