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Knowledge graph—based method for risk analysis in
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Abstract: To address the fragmented understanding and incomplete extraction of interrelations in risk analysis of channel
dredging construction, a knowledge graph—based risk analysis method is proposed. Firstly, a top—down approach is employed to
design an ontological schema layer specific to the domain of channel dredging, defining key construction risk concepts and their
interrelationships. Then, a bottom—up process is employed to extract entities and relationships through rule matching and causal
relation identification, while similarity—based alignment is used for knowledge fusion, thereby constructing a structured risk
knowledge graph. On this basis, a complex network analysis method is introduced to transform the knowledge graph into a risk
propagation network. By applying metrics such as network density and Katz centrality, the construction risks are quantitatively
assessed from both global structural and key—node perspectives. A case study on the 100 000-ton channel capacity enhancement
project at Dagang Port of Tianjin demonstrates that the constructed knowledge graph exhibits a dispersed structure, with nodes
such as "rule violation", "safety device failure", and "equipment defect" showing high structural influence. These findings
indicate that human factors and equipment conditions are the core concerns for risk prevention and control. The study verifies
the feasibility of applying knowledge graph—based complex network analysis to maritime engineering safety management and
provides new insights for smart dredging and safe construction.
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Fig.1 Knowledge graph construction process
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Fig.2 Partial structure of the schema layer in the risk

knowledge graph for channel dredging construction
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Fig. 3 Partial risk knowledge graph for the 100 000—ton channel capacity enhancement project at Dagang port area of Tianjin
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