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Fig. 1 Schematic diagram of the submarine cable online observation system
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Abstract: High-quality ocean observational data is an important foundation for safeguarding national security and
rights, ensuring human survival and sustainable development, responding to global climate change, developing and
utilizing marine resources, preventing and mitigating disasters, and so on. With the development of submarine ob-
servational technologies, cable observation has become a third platform for earth monitoring. Based on the mature
technologies of submarine observation networks at home and abroad, a single-node cable online observation system
has been designed and developed. It includes three subsystems: submarine observation, power and information
transmission, and onshore human-machine interactive information management. According to the monitoring needs,
various instruments and underwater high-definition cameras can be integrated to conduct in-situ, long-term, con-
tinuous, and stable online observation of the marine environment and underwater biological resources. The subma-
rine cable online observation system has a simple structure, strong expandability, and low economic cost. Therefore,
it has been used to construct the Marine Ranch Observation Network in Shandong Province to operationally monitor
the marine ecological environment and fishery resources. It has also been widely applied for online monitoring of
winter sea ice in Liaodong Bay, fusion effects of marine ranches and offshore wind power development, water qual-
ity at river estuaries, and oil spills at sea. These online observations provide continuous, high-quality scientific data
for marine ecological and environmental protection and restoration, resource development and utilization, and dis-
aster prevention and mitigation. The submarine cable online observation system is an innovative research develop-
ment in the field of commercial ocean online observational technology, and carries important scientific significance

and broad application prospects.
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