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Investigation of Pressure Source Geometries Using Finite Element Method

for Ground Deformation at Around Aira Caldera
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Synopsis

We calculated the ground deformation due to differently shaped rotational ellipsoidal

pressure sources beneath the Aira caldera using a FEM model. Deeper horizontal pressure

sources seem to be consistent with the observed data, as well as that expected from the

Mogi pressure source. However, the variation of residual sum of square is small to decide

a certain oblateness value of horizontal pressure sources.
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Table 1 Modulus of rigidity used in FEM models.
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Fig. 1 Ground deformatuion around Aira caldera
during 2017 — 2019 (after Miki et al., 2021).

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. 2 Examples of Ground deformation calculated by FEM model assuming isotropic medium.

horizontal (a) and vertical (b) displacement, b: vertical displacement. vertical/horizontal ratios of radius of

pressure source ellipsoid are 0.5 (left), 1.0 (center), 2.0 (right).
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Fig. 3 Examples of Ground deformation calculated by FEM model assuming stratified medium.

horizontal (a) and vertical (b) displacement. oblateness (vertical/horizontal ratio of radius) of pressure

source ellipsoid are 0.5 (left), 1.0 (center), 2.0 (right) .
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Fig. 4 Comparison of ground deformation at GNSS stations and levelling benchmarks among that calculated
by FEM models assuming stratified medium and observed.

horizontal (left) and vertical (right) displacement are shown by dots (observed) and colored circles (FEM
Model). Displacement values calculated from Mogi model (white circles) are also shown.
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Fig. 5 Residual sum of square (left) and volume change (right) of pressure souce beneath Aira caldera,

vs oblateness of pressure source, calculated by FEM model. Dashed lines are value from Mogi model

(Miki et al., 2021).
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