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Validation flights of the Airborne Radiative Transfer spectral Scanner for a Single-Engine
aircraft (ARTS-SE)
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High resolution three-dimensional magnetization mapping in Tokachidake Volcano using low
altitude airborne magnetic survey data
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Tokachidake Volcano, central Hokkaido erupted in 1926, 1962 and 1988-1989 from the central part, in
the 20th century. In recent years, the volcano is getting active at the 62-2 crater and the Taisho
crater. A low altitude airborne magnetic survey was conducted in 2014 mainly over the active area
of the volcano by the Ministry of Land, Infrastructure, Transport and Tourism to manage land slide
risk in the volcano. We have re-analyzed the aeromagnetic data to delineate three-dimensional
magnetic structure of the volcano.

The survey was flown at an altitude of 60 m above ground by a helicopter with a Cesium
magnetometer in the towed-bird 30m below the helicopter. The low altitude survey enables us to
delineate the detailed magnetic structure. We calculated magnetic anomaly distribution on a smooth
surface assuming equivalent anomalies below the observation surface. Then the 3D magnetic imaging
method (Nakatsuka and Okuma, 2014) was applied to the magnetic anomalies to reveal the
three-dimensional magnetic structure. In this analysis, the magnetic structure with a thickness of
3,000 m was assumed as the initial model. As a result, magnetization highs were seen beneath the
Ground crater and other craters around the summit of Tokachidake (62-2 crater, Ground crater,
Nokogiridake crater, Suribachi crater and Kitamuki crater). This implies that magmatic activity
occurred in the past at these craters. These magma should have already solidified and acquired
strong magnetization. Relative magnetization lows were seen directly under the 62-2 crater and
beneath the Ansei crater. This implies that these areas are still hot since the magma activity
continues.

As described above, the distribution of magnetization can help us to better understand the
subsurface structure of Tokachidake Volcano. However, its intensity seems to be more or less low
overall compared to previous rock magnetic studies (i.e. Uesawa, 2008). This disagreement might be
improved by more appropriate assumptions especially about the thickness of the magnetic model. This
point should be further studied in detail.
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Studies have shown that Grounded Electrical-Source Airborne Transient ElectroMagnetics (GREATEM) is
a promising method for resistivity structures investigating in coastal areas, in addition to
inaccessible areas such as volcanoes, mountains and deep forest cover. To expand the application of
the GREATEM system, a three-dimensional (3-D) resistivity model that considers large lateral
resistivity variations is required. In this paper, we present a frequency- domain 3-D
electromagnetic (EM) inversion approach that can be applied to time domain data from GREATEM. In
the frequency-domain approach, TEM data were Fourier-transformed using a smooth-spectrum inversion
method, and the recovered frequency response was then inverted. To deal with a huge number of grids
and a wide range of frequencies in airborne datasets, a method for approximating sensitivities is
introduced for efficient 3-D inversion. Approximate sensitivities are derived by replacing adjoint
secondary electric fields with those computed in the previous iteration. These sensitivities can
reduce the computation time without significant loss of accuracy. Firstly, we verified both of our
forwarding and inversion solutions. We then applied this approach to the GREATEM survey data from
Kujukuri beach, central Japan. The inverted results of the field data are well fit with the
previous study results at Kujukuri area, suggesting the applicability of this inversion approach
for constructing 3D resistivity models from the GREATEM field survey data in the future.
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Relationship between Resistivity Distributions by Airborne Electromagnetic Method and
Underground Structure
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Relationship between the average depth of a causative layer and the power spectrum of the
vertical gradient component of a gravity gradient tensor
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Gravitation exploration as an estimation procedure of a causative potision
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