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Development of fiber optic sensors and their use in earthquake observation

Masayuki TANAKA
Meteorological Research Institute., 1-1 Nagamine, Tsukuba, Ibaraki 305-0052

Abstract:  Fiber optic sensor technology was first proposed about half a century ago. Today, fiber optic sensors are
making serious commercial inroads, impacting applications as diverse as downhole oil well pressure sensors to
intra-aortic catheters. There are various types of fiber optic sensors, one of which is Distributed Acoustic Sensing
(DAS). DAS systems measure acoustic vibrations on the optical fiber based primarily on the principle of Coherent
Optical Time Domain Reflectometry (C-OTDR). Highly coherent laser pulses are transmitted through an optical fiber,
and the backscattered Rayleigh light is detected and analyzed by the instrument. The local position of the acoustic
event is determined by measuring the temporal dependence of the returning light, similar to a radar echo. The DAS
system is expected to be utilized for seismic observation because it enables real-time monitoring and can detect
vibrations with extremely high sensitivity.
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Fig. 1. Earthquake record observed by DAS.

This is an earthquake record that occurred near
Lake Hamana on April 7, 2022, and was observed
at Funagira Tunnel (D=918.3m) in Tenryu Ward,
Hamamatsu City, Shizuoka Prefecture.
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