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Ground motion have been monitored by various instruments, such as a seismometer, GNSS, SAR, and

VLBI over very wide ranges in amplitudes and frequencies. A strainmeter is one of such instruments

measuring deformation of the ground by sensing distance between two separated points, and capable of

detecting small strain changes at low frequencies. By using a highly stabilized laser wavelength as a

reference in the distance measurement [1], instead of using a mechanical reference [2], excellent

performances are expected to be obtained. Apart from instrumental detectability, noise sources, such as

local disturbances, stability of coupling to the ground, and susceptibility to surrounding environment,

need to be evaluated as a geophysical observation equipment. 

 

In 2016, a new laser strainmeter with a 1.5-km baseline was constructed at an underground site and

started test observation. The site is a part of KAGRA gravitational wave detector [3, 4] in Kamioka. The

strainmeter clearly detected earth tides with a slight amplitude reduction due to the topographic effect,

seismic waves from local and distant earthquakes [5], and coseismic strain steps associated with

generation of seismic faults by earthquakes [6]. 

 

For long-term strain changes, 1.5-km data showed smaller strain changes than that of existing 100-m laser

strainmeter [7], however more data are needed to draw a definitive conclusion. In the presentation, we

discuss detectability of the 1.5-km laser strainmeter especially for long-term strain changes and prospect

for monitoring crustal dynamics using the long-baseline strainmeter. 
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