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Abstract

As the primary platform for marine environmental surveys and pollutant monitoring, oceanic ecological monitoring vessels perform
comprehensive operations including on-site monitoring, water and sediment sampling, and onboard laboratory pretreatment. These
activities require specialized protective gear such as life jackets and thermohydrography instruments, while simultaneously facing
multifaceted safety challenges including fire prevention, wind and wave resistance, water immersion protection, and mechanical
injury risks—all directly impacting personnel safety, equipment integrity, data accuracy, and sample preservation. This study
synthesizes global maritime safety management practices to address core operational risks of monitoring vessels. By integrating
standardized equipment usage protocols, it establishes a five-dimensional safety framework encompassing risk prevention, equipment
support, process standardization, regulatory assessment, and emergency response. The framework clarifies key management
principles and proposes optimization pathways, providing both theoretical foundations and practical references for ensuring safe and
efficient monitoring vessel operations.
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