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Tomoki KURASAWA:
Evaluation of the Darcy Velocity and Porosity in a Ryukyu Limestone Aquifer

Abstract
Subsurface dams are a promising means of developing water resources in coastal areas, examples of which
include the ones in India, China, and the Ryukyu Islands of Japan. However, subsurface dams interfere with
groundwater flow, which results in a higher water level upstream and a reduced hydraulic gradient and
groundwater discharge. These induce the retention of terrestrial pollutants in the upstream aquifer. Since
contaminants are transported by groundwater flow, it is important to obtain accurate physical data such as
flow velocity for proper planning and management of subsurface dams. In this study, we aimed to quantify
groundwater flow velocity in an aquifer of subsurface dam formed by Ryukyu limestone using
single-borehole dilution tests (SBDTSs), which is low-cost and highly mobile, and thus suitable for large areas
such as subsurface dam sites. The results showed that the flow velocities at the subject site tended to decrease
with elevation, and also revealed the validity of the flow velocities obtained by SBDTSs. In addition to the
determination of flow velocity, the porosity was estimated using 93 Ryukyu limestone cores, with an average
of 29.3%, which was larger than the published literature value. This is due to the fact that the aquifer is
composed of the lower Ryukyu limestone. For these achievements, we received the Research Encouragement

Award from Japanese Association of Groundwater Hydrology.
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