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This study aims to develop a method to synthetically manage water and heat energy circulation by
preserving ground water and using underground thermal heat for a future city in the global environment
age. We researched and developed underground structure models and conducted coupled simulations of
the ground and atmosphere to understand heat and energy circulation. We aim to develop a method and
tool to ensure water thermal energy management for a future city in a global environmental age using the
results of this study.

To build underground structure models, geologists carried out in-depth three-dimensional underground
structure analysis, geotechnologists confirmed the shallow soil structure in the entire basin, and
hydrologists studied a cultivation area as well as measured the subterranean stream direction. Next,
these different field researchers considered the relationships between the results of their study, and it
was evident that this consideration was useful for further study.

For the water heat circulation simulation, we coupled a mesoscale simulation of a climate model and a
geosphere water circulation model for the Shigenobu River Basin in the Ehime Prefecture. The effect of
coupling both models could not be confirmed for the geosphere water circulation model. However, the
amount of rainfall in the climate model changed, and thus, the coupling effect for the climate modes could
be confirmed. A global warming phenomenon in the ground was also observed through the measurement
at the observation wells in Hadano City, and the simulation clearly indicates that the phenomenon is
caused by urbanization.

As mentioned above, the study results required to develop the proposed method and tool for
synthetically managing water and heat energy circulation in the city are obtained. The possibility of
developing a system by integrating these results creates scope for further study.




