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Abstract: A seafloor seismic and tsunami monitoring system based on fiber optic interferometric technology
was developed and installed in the nearby waters at China's State Oceanic Administration’s (SOA’s) Wuchang
(Hainan Province, China) monitoring site. The developed tri-component version of fiber optic interferometric
seismometer had a resonance frequency of about 250 Hz, a sensitivity of 57 dB (0 dB represents 1 rad/g), with the
operation frequency range of 0.005-50 Hz and the minimum detectable vibration acceleration of 43.4 ng/vHz,
while the fiber optic interferometric water level monitor has an accuracy of 1 c¢cm, a measurement range of 0-
110 m. The system had been operating well more than 4 years since October, 2017, and earthquakes as well as

real-time water levels had been recorded during the long-term field trial. From January in 2018 to December in
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2021, there were over 60 earthquakes with ML6.0+ in Northeast Asia area, and 39 earthquakes were recorded by

our system. As an example, the detailed measurement results about the ML6.8+ earthquake in adjacent waters of

the Sulawesi, Indonesia were given. In this paper, we reported on the planning, design, fabrication, laboratory

tests, sea installation, observation, data acquisition, and analysis associated with this effort. The system installa-

tion process was introduced, the working principle of the seismometer and water level monitor was described, and

the typical recorded earthquake and real-time water level monitoring data were presented and analyzed.
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and tsunami monitoring system;
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Fig.1 System was installed in the South China Sea off the Hainan Island
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Fig.2 (a) Sealed capsule fixed on the bed of a concrete block; (b)

Fastening screw and the fixed button on the sealed capsule
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Fig.3 Diagram of the sealed capsule structure
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Tab.1 Important specifications of submarine optical

cable
Parameters Values
Minimum breaking load 577000 N
Instantaneous tensile strength normal load 403000 N
Operating normal load 201000 N
Permanent strength normal load 134000 N
Minimum bending radius 0.9 m
Operating temperature —10-50 °C
DC resistance in metallic conductors <2.0 Q/km
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Fig.4 System block diagram of optical fiber interferometric seafloor

seismic tsunami monitoring
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Tab.2 Key digital specifications of system

Parameters Values

Cosine modulation frequency (seismometer) 16 kHz
ADC sampling rate (seismometer) 500 kHz
Measurements sampling rate (seismometer) 200 Sps
Linear modulation frequency (water level monitor) 10 kHz
ADC sampling rate (water level monitor) 10 MHz
Measurements sampling rate (water level monitor) 100 Sps
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Fig.5 Vibration head structure diagram
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Fig.6 Structure of water level monitor probe
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Fig.7 Location sketch of the Sulawesi earthquake
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Fig.9 Acceleration waveforms of the ML6.8 earthquake in the adjacent

sea area of the Sulawesi, Indonesia
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