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Fig. 1 Location of GPS benchmarks and precise leveling route at Kuchierabujima volcano. Solid circles indicate benchmarks

for GPS measurement. The station KUCG is a permanent station of GPS. Curve from KUC12 to KUC7 is a precise

leveling route. Right figure is an enlargement of the summit area.
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Fig. 2 Slope distance changes. All the distances were measured from the permanent station KUCG.
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Fig. 3 Horizontal displacement vector from 1995/96 to 2000. All the displacements were referred to station KUCG. First

measurements were conducted in 1995 around the summit crater and in 1996 at the flank.
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Fig. 4 Vertical displacement at the western flank of Kuchierabujima volcano. The benchmark KC101 is fixed.
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Fig. 5 Location of the pressure source based on Mogi’s model. The location is shown by a shaded circle. Solid arrows show

horizontal displacements observed during the period from 1995/96 to 2000. Dashed arrows indicate best-fitted theoretical

displacement.
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Fig. 6 Location of the pressure source based on tensile crack model. The location is shown by a shaded square. Solid arrows

show horizontal displacements observed during the period from 1995/96 to 2000. Dashed arrows indicate best-fitted

theoretical displacement.
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Fig. 7 Theoretical vertical displacement. The values are
calculated from source parameters obtained by horizontal
displacements in the period of 1995/96-2000, based on
Mogi’s model (open circle) and tensile crack model (solid
square). Solid circles represent observations. All the
values are relative to that at KC101 (GPS permanent

station).
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Fig. 8 Hydrothermal structure beneath the summit crater of
Shindake. Pressure source corresponds to geomagnetic
anomaly suggesting hydrothermal reservoir. Vapor rises up
through the fracture zone revealed by hypocentral
distribution of high-frequency earthquakes, and reaches at

the ground surface, forming geothermal anomaly.
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Synopsis

GPS and precise leveling surveys have been repeated at Kuchierabujima since 1995. GPS benchmarks are
installed around the summit crater and at the flank of the volcano. Continuous GPS station is located at the northwest flank.
Leveling route is developed at the western flank with 8km length. Horizontal displacements during the period from 1995/96
to 2000 by GPS measurements show radial outward pattern from the summit crater. The horizontal displacements are 2-4
cm near the summit crater and 1-3 cm at the flank. Vertical displacements detected by the precise leveling are less than
Smm during the period from 1996 to 2001. Although the vertical displacements are much smaller than horizontal ones, it
seems that the ground toward to the summit crater was inflated. =~ Both of horizontal and vertical deformation occurred
during the period from 1995/96 to 1999 and no remarkable deformation was not detected after 2000. The seismicity at
Kuchierabujima volcano increased in August 1999. The ground deformation maybe related with increase in seismicity.
Location of a pressure source inducing the ground deformation is estimated based on Mogi’s model, using horizontal
displacement vector from 1995/96 to 2000. It is located 500m east of the summit crater at a shallow depth of 100m beneath
the sea level. Volume increase in the source is estimated to be 1.7x10°m’.  Tensile crack is an alternative model to explain
the ground deformation as inferred from the topography of a north-south fissure east of the summit crater. The tensile crack
is similarly located 500m east of the summit crater at a shallow depth of 500m beneath the sea level. Strike is north-south
and the dip angle of the crack is 30°. Volume increase in the source is estimated to be 4.1x10°m’. The location of the
pressure source coincides with that of geomagnetic anomaly detected by airborne survey. The ground deformation maybe

induced by the inflation of hydrothermal reservoir at a shallow depth east of the summit crater.

Keywords: Kuchierabujima, ground deformation, GPS, precise leveling, Mogi’s model, tensile crack





