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Three-Dimensional Hydrogeological Modeling and Groundwater Analysis in Ryukyu
Limestone of Southwest Japan in Underground Dam Construction
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Fujio Ito Masatoshi Kushima

Abstract

The underground dam is a new technology in the civil engineering, and is used to newly develop groundwater.
From the view point of hydrogeology, construction sites in Japan are divided into the Southwest Islands and
‘other areas. The former is composed of Ryukyu Limestone and tertiary soft rocks, and the later is composed of
alluvial sand and gravel and pre-tertiary basement rocks. In construction, water balance analysis in the catchment
and storage area is important to clarify the possibility of new development groundwater and to prevent change
in regional environments. In this study, we carried out three-dimensional hydrogeological modeling and
groundwater analysis using the geological and hydrological data in the Sunagawa Underground Dam of Okinawa,
Miyakojima Island, Japan. The area is composed of an aquifer of porous Ryukyu Limestone and impermeable
Tertiary Shimajiri Mudstone Formations. The distribution of the aquifer is characterized by a burried valley
formed by fault movements. These analyses were carried out from before to after construction, that is, the natural
condition (pre-constructuion), during each step of construction, and after constructuion. Consequently, accurate
hydrogeological modeling was assured ,and we were able to determine both the charcteristics and anomalies of
groundwater flow in the area based on the asymmetrical geological structure induced by faulting.
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View of the Sunagawa Underground Dam
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