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Tab.2 Observed characteristics of the deep-sea buoys
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Design and development of deep-sea buoys and their
applications in the tropical western Pacific
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Abstract: Although domestic offshore buoys have been commercialized, as yet, no reliable comprehensive deep-sea
observation buoy system is available. To address this problem, the Institute of Oceanology, Chinese Academy of
Sciences designed and manufactured a comprehensive deep-sea observation buoy system. The body of this system
has a pedestal structure that is moored from a single point. The entire system has nine components, including the
buoy body, the mooring, the observation subsystem, the data-acquisition processing and system control subsystem,
the communication subsystem, the power-supply subsystem, the test subsystem, the security-alarm subsystem, and
the shore-based data-receiving and -processing subsystem. The buoy is equipped with a range of different sensors
for observing wind speed and direction, air temperature, relative humidity, air pressure, visibility, rainfall, waves,
surface water temperature, surface salinity, surface dissolved oxygen, surface chlorophyll, surface turbidity, profile
velocity and direction, profile temperature, salinity, and depth (maximum depth can reach 1 000 m), direction, and
buoy position, among other factors. This system is designed to perform long-term, continuous, and automatic
monitoring of marine meteorological, hydrological, and water quality parameters. Via satellite communication
systems such as Iridium and Beidou, observation data is transmitted to the shore-based data-receiving and
-processing system in real time. In recent years, this deep-sea integrated observation buoy system has been used in
four consecutive sea applications in the tropical western Pacific, with each application lasting up to one year. This
system provides first-hand real-time continuous observation data to facilitate research on climate change and other
topics in the deep ocean. The advanced design of this deep-sea buoy rivals that of similar products around the world
(e.g., the United States’ Atlas buoy and Japan’s Triton buoy). Furthermore, we have achieved innovations in

underwater inductive-coupling data transmission.
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