EFHEAS 2 EE  Resources Strategies
WEIRIEEHE - 91349 EF Geo-environmental Measurement and Analysis

B RIS D IEFE IR ER ER - 51 - 04 & EC 8k,
XleZDI-HDEE - BT FEDRHF

Measurement, observation and equipment development for
understanding of various geosphere information
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This laboratory is dedicated to acquiring a diverse range of information about the geosphere, focusing on the development of necessary methods and equipment.
Our major areas of study include water—rock interactions, exploring rock conditions within the Earth’s interior under high-temperature and -pressure
hydrothermal environments, and measuring natural and artificial thermoluminescence (NTL and ATL) using minerals like quartz, feldspar, calcite, and other
minerals. Additionally, we investigate hydrogen production techniques using acidic hot spring water and metallic aluminum. Our primary objective is to
develop and optimize the use of geothermal and hot spring resources, aiming for our findings to contribute to society. We also offer expertise in designing

experiments and measuring techniques involving autoclaves, as well as applying thermoluminescence to minerals.
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Fig. 1 TL glow curves of quartz and calcite

Preliminary geothermal exploration
using thermoluminescence

Energy from natural radiation is stored in mineral crystals and released
when the minerals are heated. The stored energy is observed as
luminescence intensity, known as mineral thermoluminescence (TL).
This indicates that minerals heated in the past exhibit lower
thermoluminescence intensity. Based on this, we have developed a
method to detect geothermal signatures, assuming that minerals exposed
to geothermal environments demonstrate relatively low luminescence
intensity. Though this method has been primarily applied to quartz, we
reported last year its applicability to feldspar as well. This year, we
discovered that calcite also exhibits significant thermoluminescence,
making it a promising candidate for thermoluminescence-based
geothermal exploration. This finding is expected to broaden the scope of
geothermal signature detection using mineral thermoluminescence.

Fig. 2 MT observation in winter season
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Fig. 3 Overview of geothermal data evaluation system

Preliminary survey for Magneto-Telluric
observation in winter season

The Magneto-Telluric (MT) survey is a key geophysical prospecting
method in geothermal development. However, because it is necessary to
observe the earth’s weak geomagnetic field and geoelectric current, it is
necessary to avoid artificial noise from these sources. Additionally,
geothermal development areas are often far from urban centers,
frequently necessitating the placement of observation points in
mountainous regions. In areas without snow cover, conducting surveys
in the fall and winter, when foliage is less dense and sites are more
accessible, is feasible. However, in regions with heavy snowfall, surveys
must be conducted in the summer, complicating site access.
Consequently, developing a method for MT observation in snowy
conditions during the winter could resolve this issue.

Development of an application to assist
in determining promising geothermal
development areas

The selection of geothermal power generation sites typically involves a
comprehensive evaluation by engineers and researchers. This evaluation
considers fault distribution, the location of heat sources (volcanoes, hot
springs, etc.), various geochemical data, and geophysical exploration
data, including gravity anomalies and resistivity structure analysis.
However, the accuracy of these evaluations heavily relies on the
evaluator’s subjectivity and experience. To address this, we developed a
GIS-based plug-in software program. This tool aggregates data in a
candidate area, divides it into grids for evaluation, and scores each data
point in these grids based on established standards derived from
previous experiences. It then calculates evaluation scores for these grids.
The software’s primary function is to semi-automatically narrow down
potential development areas within the study area based on these scores,
aiding in the final human decision-making process. The final judgment
is still made by the tool’s user. Originally developed for geothermal
development support, this plug-in software is also capable of identifying
landslide-prone areas by leveraging relevant data, such as cliff slope,
clay lithology, and vegetation density. Consequently, its versatility
allows it to be adapted for various applications, depending on the data
sets chosen to align with the specific evaluation objectives.
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