©
2020 2023

Study on estimation of porosity distribution using gravity anomaly or gravity
gradient data
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In this study, we developed a method to estimate porosity distribution by

gravity survey and an optimal filter to carry out the technique efficiently. We showed a theoretical
relationship between the density structure of rock mass and gravity anomaly via porosity and
applied it to the gravity anomaly observed at Jigokudani, Midagahara Volcano (Toyama Prefecture). As
a result, it was shown that the low-density area caused by volcanic gas and water has a porosity of
about 0.06-0.35 higher than the surrounding host rock, and it was confirmed that they are in the
realistic range. In addition, we developed a method to automatically estimate the mean boundary
depth and frequency band of the causative layer from the power spectrum of gravity anomaly using the
degree of freedom-adjusted coefficient of determination as an index to design an optimal filter to
extract gravity anomaly caused by shallow density structure objectively.
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