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Determination of velocity of debris and mudflows by using optical-fibers and
distributed acoustic sensing system

Nakamichi, Haruhisa
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Debris flows are typically detected using wire sensors and cameras. However,
wire sensors become unusable once the wire is broken by a debris flow, preventing the detection of
subsequent flows. Cameras, on the other hand, may miss debris flows that occur at night or during
poor weather conditions. In recent years, seismic and volcanic monitoring using fiber optic cables
and Distributed Acoustic Sensing (DAS) systems has become more common. In this study, DAS
observations were conducted using optical fibers, effectively creating a network of numerous
seismometers deployed along the rivers of Sakurajima volcano. By comparing DAS recordings with
camera footage, we detected more debris flows than with wire sensors. Furthermore, by analyzing the
amplitude distribution and phase of vibrations associated with debris flows, we determined the
spatiotemporal changes in the vibration source location and successfully tracked the flow paths of
the debris flows.
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