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Abstract

Relationship between ground tilts at stations in the Hakone caldela and earthquake swarms during the 2015 Hakone

volcanic activity was investigated. It was found that the time that significant ground tilts were observed coincided with

the period when many shallow earthquakes occurred around the station. Because swarm earthquakes are considered

to occur when underground fluids intrude into fracture zones (Yukutake et al, 2010), our finding suggests that

increase of the pressure in the reservoir of underground fluids that exists in a shallow zone generated both the swarm

activity and the ground tilts. To elucidate the process how thermal fluids from magma in the depth brought about

increase of the pressure in the shallow underground fluids is a very important problem to understand the mechanism

of volcanic activity. It is also pointed out that characteristic change in the direction of ground tilt is usually observed

at times of heavy rain falls at each station. This feature is considered useful to judge whether an observed unusual

ground tilt is caused by volcanic activity or it is due to rain fall.
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Fig.1 Epicentral distribution of earthquakes that
occurred during the period from April 1 through
August 31, 2015. Black circles indicate tiltmeter
observation sites, Kozukayama, Komagatake and
Kojiri, where data of which were analyzed in this
paper, and white circles indicate the sites, Susono
and Tonomine, where data of which were not
studied. Stars designate centers of area where

swarm earthquakes were concentrated.
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Fig.2 Changes in the tilt at the Kozukayama station (a), (b), at the Komagatake station (c), (d), and at the Kojiri station
(e), (f), where (a), (c), () show changes in the north-south direction, and (b), (d), (f) show those in the east-west

direction. (g) Hourly number of swarm earthquakes.
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Fig.3 Histograms showing frequencies of magnitude

in the tilt change during 25 hours at stations
Kozukayama (a), (b), Komagatake (c), (d), and Kojiri
(e), (f), where (a), (c), (e) represent the frequency
distribution during the period from February
1 through April 10, before the occurrence of
the 2015 Hakone volcanic activity, and (b), (d),
(f) represent that during the period from April
11 through August 31, during the time of the
volcanic activity, where bars in the ranges that
were observed in the period before the occurrence
of the 2015 Hakone volcanic activity are shown in

grey color.
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Epicentral distribution of earthquakes that
occurred during the priod from April 1 through August
31, 2015. Circles show areas of 1km from Kamiyuba-
Shinfunki (Area 1), Komagatake-Sancho (Area 2), and

Kojiri-Suimon (Area 3), respectively.
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