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Abstract Fiber optic sensors are expected to become an auxiliary measurement method in the field of ocean
observation due to their small size, easy networking, and intrinsic resistance to electromagnetic interference.
Recently, the research of optical fiber sensing technology in the field of physical ocean observation has received broad
attention from scientific researchers. According to the different classifications of measurement objects and principles,
this article focuses on the seawater temperature, salinity, and pressure sensors based on fiber grating, the seawater
salinity sensor based on multi-core fiber, and the interferometer based on Michelson and Mach-Zehnder. Seawater
salinity and pressure sensors based on Fabry-Perot cavity, new optical fiber ocean temperature and salt depth sensor
based on resonance and coupling technology, and fiber optic turbulence sensor based on two principles of heat and
turbulent energy dissipation. This article analyzes the measurement methods and experimental results of various
sensors and highlights the technical advantages and disadvantages. Finally, the development of optical fiber sensors

in the field of physical ocean observation has prospects.
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(a) Schematic of TCF salinity sensor; (b) temperature

dependence of salinity sensor (concentration is 1 mol/L)
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Fig. 18 OMC sensor experiment process'”

. (a) Schematic of experimental apparatus for measuring salinity, temperature, and

depth of sea water; (b) optical microscope images of the experimental apparatus for salinity measurement and OMC

samples; (c) experimental apparatus for temperature measurement; (d) experimental apparatus for depth measurement
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Fig. 22 Experimental data of a fast-changing temperature turbulent heat dissipation sensor'””’

. (a) Place an ice pack on the surface

of the water; (b) measure turbulence by pouring some hot water into a bucket of cold water, and the response of a

commercial high speed thermistor FP07 is provided for calibration and reference
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Table 1 Summary of advantages and disadvantages of fiber optic temperature, salinity, depth, and flow sensor

Parameter

Advantage

Disadvantage

Temperature

@D The sensors are intrinsically insulated and resistant
to electromagnetic interference.

@ Low cost and easy reuse of sensing probes.

@ Suitable for long time, real time, fast, in-situ
measurements.

(®Networked measurements for different scales of the ocean

(DComplex principles of demodulation equipment in general.
@ High precision demodulators are expensive.

@ Lack of accuracy of mature products (less than
0.001°C)

Salinity

@D The FBG temperature sensor and the F-P refractive
index sensor can be used to solve the salinity spike
problem by using the co-axial integration of capillary
quartz tube nested inside and outside to achieve a true
co-point measurement.

@ High sensitivity salinity sensors can be made based

on different principles

@ Long response time, generally higher than 50 ms
(compare with the CTD instrument from Sea Bird, USA).
@ The calibration process requires complete replacement
of the liquid, which is a complex process, and the
accuracy can generally only reach the secondary standard.
@Immature calibration protocols and lack of unified

measurement standards

Depth

D High sensitivity.

@ Fast response time

D Creep problem has not been solved.
@ Accuracy is generally slightly lower than that of

electronic sensors

Flow rate of

turbulence

D The low cost of the sensing probe can be made
expendable for use to fill the gap in the bottom
boundary layer turbulent kinetic energy dissipation rate
measurement data.

@ Good long-term stability of the sensor

@ The calibration process is complicated.
@ Interferometer is sensitive to noise, and it will be
challenging to improve the signal-to-noise ratio for sea

trial data
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