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Investigation of a Ground Deformation Model With a Pressure Source
Resembling the Shape of the Low S-wave Velocity Region Beneath the Aira Caldera
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Synopsis

We calculated the ground deformation due to a polyhedron pressure source resembling
the geometry of the low S-wave velocity region beneath the Aira caldera, using a FEM
model. This model is considered to be more compatible with recent seismological findings
than conventional models such as the Mogi model. Calculated displacements are
consistent with GPS and leveling survey observations as well as would be expected from
the Mogi model. The area of crustal deformation is narrower when the pressure source
has a vertical shape. On the other hand, the estimated magma supply to the Aira caldera,
using the polyhedral pressure source model, is 10-20% larger than that assuming the Mogi
model.
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Table 1 Modulus of rigidity used in FEM models.

Depth (km) <0 04 4-8 812

12- 16-  20- 24-  28- 32-  36- >40

Modulus of rigidity (GPa) 12.7 18.5 27.1 29.1

35000

Fig. 1 A pressure source beneath Aira caldera used

in ground deformation model.
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Fig. 2 Ground deformation around Aira caldera
during 2019 — 2022 (black arrow), shown with
calculated value using Mogi model (blue arrow).

black arrow: horizontal displacement from GNSS
observation, gray arrow: vertical displacement
from leveling survey (Kyushu Electric Power Co.,
Inc., 2020), A, S: location of Mogi sources
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Fig. 3 Horizontal (a) and vertical (b) displacements
on ground surface.

black arrows: observed; red arrows and contour
lined: calculated by LS model.
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Fig. 4 Differences of residual between LS and
Mogi models. Horizontal (a) and vertical (b)
displacements are shown.

LS, A, S,: location of pressure sources.
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