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Vertical Ground Deformation in and around Sakurajima Volcano Measured by Precise Leveling
Survey Conducted in November and December 2012
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Synopsis

We conducted the precise leveling survey in and around Sakurajima volcano in
November and December 2012. The survey data measured in Sakurajima are compared
with those of the previous survey, resulting in the relative vertical displacements during
the period from November 2011 to November-December 2012. The resultant
displacements indicate the ground uplift at bench marks around the northern part of
Sakurajima. From the analysis based on a spherical source model, the inflation source is
located at 9.6 km depth beneath the center of Aira caldera. The relative vertical
displacements around the western coast of Kagoshima Bay calculated during the period
from November 2009 (the previous survey) to November 2012 also show the ground
uplift near the center of Aira caldera. These results suggest that the magma storage at the
magma reservoir beneath Aira caldera is progressing in spite of the recent increase of the
volume of ejected magma associated with the eruptive activity at Showa crater.
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Fig. 1 Leveling bench marks measured in the November-December 2012 survey (solid circles). Solid and open

triangles indicate the locations of the summit and Showa craters of Sakurajima volcano, respectively.
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Fig. 2 Vertical displacements of the bench marks in Sakurajima volcano referred to BM.S.17 which is located at the
western coast of Sakurajima during the period from November 2011 to November-December 2012. (a): Sakurajima
coast route, (b): Sakurajima western flank (Harutayama) route, (c): Sakurajima northern flank (Kitadake) route.
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Fig. 3 Vertical displacements of the bench marks
along Kagoshima Bay western coast route referred to
BM.2469 which is located in Kagoshima city to the
west of Sakurajima during the period from November
2009 to November 2012
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Fig. 4 (a) Horizontal location of the calculated pressure source (solid circle) by using the relative vertical

displacement data during the period from November 2011 to November-December 2012. Z and AVp represent the
depth and the deformation volume at the pressure source, respectively. Solid rectangles denote the bench marks used
for the calculation. Solid and open triangles indicate the locations of the summit and Showa craters, respectively. (b)
Comparison between measured vertical displacements (solid circles) and theoretical vertical displacements (solid

line) versus radial distance from the pressure source.
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Fig. 5 Relation among secular change of relative heights of BM.S.26 referred to BM.S.17, yearly weights of
estimated volcanic ash-fall deposits and yearly number of explosive eruptions at the summit and Showa craters of
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Fig. 6 Secular changes of relative heights of BM.2474 referred to BM.2469 and volcanic activity at Sakurajima

volcano (modified from Fig. 1 in Eto et al., (1997)).
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Fig. 7 Distributions of the vertical displacements of the bench marks in and around Sakurajima volcano referred to

BM.2469 which is located in Kagoshima city to the west of Sakurajima during the period from November 2009 to

November-December 2012. The leveling data in Sakurajima and of Kagoshima Bay western coast route are

connected by using the continuous GPS observation data (see text). Solid and open triangles indicate the locations of
the summit and Showa craters of Sakurajima volcano, respectively.
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