Geophysical Research Abstracts
Vol. 16, EGU2014-3234-3, 2014
EGU General Assembly 2014
© Author(s) 2014. CC Attribution 3.0 License.

Synthesis of subsurface temperature information and evaluation of the
potential for setting up borehole heat exchanger in the central part of the
Kanto Plain, Japan
Hideki Hamamoto (1), Hidetaka Shiraishi (1), Shoichi Hachinohe (1), Takashi Ishiyama (1), Kenta Satake (1),
and Akinobu Miyakoshi (2)
(1) Research Institute, Center for Environmental Science in Saitama, Environmental geotechnology group, Saitama prefecture,
Japan, (2) Institute for Geo-Resources and Environment, National Institute of Advanced Industrial Science and Technology,
Ibaraki prefecture, Japan

Borehole heat exchanger (BHE) is an economical and environmentally friendly technology that is widely used
in Europe and North America, but rarely used in Japan. One of the reasons for this is the relatively complex
topography and geological structure in Japan compared with those in Europe and North America.
Complex structures produce regional differences in subsurface thermal properties and temperature structures,
leading to regional variation in the efficiency of BHE. It is thus important to evaluate the available subsurface
heat energy through thermal response tests and/or numerical simulations and to design appropriate systems (depth
and number of boreholes for heat exchange). Geological structures, groundwater properties, and subsurface
temperatures are essential input data for numerical simulations. However, there is little information available
concerning subsurface temperatures. Thus, we have decided to construct a database of subsurface temperatures in
the Saitama region, which is in the central part of the Kanto Plain in Japan. The Kanto Plain contains the capital
city of Japan and has a population of more than 40 million. Therefore, it is important to evaluate the energy
potential of BHE in a part of this area. We have performed measurements of subsurface temperatures at 23 stations
in the Saitama region.
We have illustrated a numerical simulation for BHE using the recent subsurface temperature data. Furthermore,
we have discussed the regional characteristics of potential assessments for BHE. The results are expected to
be utilized as information prior to the installation of BHE. For evaluating the potential assessments, we have
developed a new method using an existing geological model with a high spatial resolution and applied this method
to the southeastern part of the Saitama region. The results show that the potential of the plateau area in the central
part of the region is higher than that of the lowland area in the eastern part.
Furthermore, the results of the subsurface temperature profiles show long-term subsurface warming in the Kanto
Plain during the last century. We also estimated the influence of subsurface warming on the long-term efficiency
of BHE.

