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Abstract

Marine engineering has become a pivotal discipline within the broader field of engineering. Operating in the complex and harsh
marine environment, structures are persistently subjected to multiple hazards such as wind and waves, corrosion, earthquakes, and
tsunamis, which can lead to significant socioeconomic losses. To effectively mitigate the potential damage to marine projects, it is
essential to establish a scientific and systematic disaster assessment and early warning system. The effectiveness of such a system
fundamentally relies on the rational design and application of evaluation indicators, which are key to achieving precise warning
and risk management. This paper systematically outlines an evaluation index system constructed from four dimensions: personnel,
equipment, environment, and management. The personnel dimension examines operational compliance, safety awareness, and
emergency response capabilities; the equipment dimension focuses on structural integrity, material durability, and monitoring
system reliability; the environment dimension includes hydro-meteorological conditions, geological factors, and potential ecological
impacts; the management dimension encompasses institutional frameworks, operational procedures, and risk control mechanisms.
Future research should focus on the quantitative characterization of these indicators, the development of predictive models, and the
integration of real-time monitoring technologies to continuously enhance the accuracy and applicability of the early warning system.
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