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Crustal deformations around Mt. Hakone and Mt. Fuji

since the Hakone swarm activity in 2001

Masatake HARADA, Akio KOBAYASHI, Kohji HOSONO and Akio YOSHIDA

Abstract

Swarm activities have been frequently observed in the Hakone caldera in recent years, of which the ones in 2001, 2006, 2008

and 2009 were conspicuous and crustal deformations were detected during the periods of the activities by the GPS network of

Geographical Survey Institute. We investigate spatial distribution of the crustal strains in and around Hakone volcano associated

with the swarm activities. The maximum dilatational strain is calculated to be 4.0 x 10E-7 or more in the case of 2001 event, whose

value was obtained at the site in the Hakone caldera. In the cases of 2006 and 2008 events, the sites where the largest dilatational

strain was observed almost coincide with that in the case of 2001, though the maximum values were a little bit smaller. A notable

feature of the crustal strain in the later cases that differs from that in the former case is that inflation extended to wider areas

comparatively. This is considered to indicate that the depth of the pressure source for the latter cases was somewhat deeper. In this

paper, we estimate pressure sources for the crustal deformations observed at swarm activities in 2001, 2006 and 2008 based on the

GPS data and discuss implication of tectonics.
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Fig. 1. Spatial distributions of dilatational strain accompanied by the Mt.
Hakone volcanic earthquake swarm in (a) 2001 (b) 2006 (c) 2008.

Interval of equi—strain lines is 100 nano—strain.
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Table 1. Parameters of the pressure source (dike) used for forward modeling (in Fig. 2).

Longitude Latitude Depth Length Width Strike Dip Rake Slip Open
[deg.]  [deg] [femn] [km] [km] [deg.] [deg] [deg] [m] [m]
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Fig. 2. Spatial distributions of dilatational strain derived from forward modeling using formulas presented by Okada(1992). The

source parameters are shown in Table 1. Depth of the source for case (a) and (b) are 8km and 10km.
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Fig. 3. Temporal change of the average dilatational strain
in the circle shown in the inleted map. GPS data
within 20km from Mt. Hakone are used. Strain
changes are calculated by average of coordinates

in 30 days and those in the preceding 30days.
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Fig. 4. Time series of changes in baseline lengths across the

Mt. Hakone.
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Fig. 5. (a) Seismic activity around Mt. Hakone (M 2 1).
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Fig. 6. Temporal change of the average dilatational strain
in the circle shown in the inleted map. GPS data
within 20km from Mt. Fuji are used. Strain changes
are calculated by average of coordinates in 30

days and those in the preceding 30days.
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Fig. 7. Spatial distributions of dilatational strain accompanied
by the Mt. Hakone volcanic earthquake swarm
from 2008/06/01 to 2009/04/01. Interval of equi—

strain lines is 100 nano—strain.
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Fig. 8. Time series of changes in baseline lengths across the

Mt. Fuji.
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Fig. 9. (a) Seismic activity of low—frequency earthquakes
around Mt. Fuji. (b) M-T diagram and cumulative
number of earthquakes. Hypocenters are

determined by JMA.
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