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Quantitative detection of debris flow by using tilt and strain meters
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Instruments for volcano monitoring are available to detect debris flow at Sakurajima where vulcanian eruptions
and debris flow frequently have occurred since 2009. Upward tilt of the crater side and extension strain changes in
radial component to the crater were detected associated with debris flow. Upward tilt of the crater side implies
downward tilt of the Arimura river side. The downward tilt vectors are oriented to a Sabo dam at upper stream.
Tensional strain changes are 1/3 of the tilt changes. Assuming a point mass applied to the river surface, increase of
weight on the river is estimated to 60 thousands ton in case of strain change of 30 nano. Total weight of debris
flows is estimated to be 2 million tons during the period from 2009 to 2016.
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