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This study deals with gechydrology in an active volcane, which is discharging energy
steadily through fumarolic activity, and utilization of its energy based on field surveys and
numerical simulations. The main research field is Kuju-iwoyama, a highly active fumarolic area,
located at the center of Kuju volcanoes in the Central Kyushu of Japan. It is said that the main
eruptions Aowing magma in Kuju volecanoes began at about 300,000 years ago and ceased at
several 10 thousands years ago.

The natural heat output from Kuju-iwoyama has been estimated to be about 100 MW, and the
maximum temperature of steam has been measured as 508°C. A three-dimensional numerical
simulation of the geothermal regime suggests as follows; the subsurface magma (its upper surface
was at a depth of about 4 km} started cooling from 50,000 years ago, but maintains high
temperature of 400-700°C at a depth of 5 km at present. Kuju-iwoyama is located at the just
above the highest temperature zone. In fact, ihe electromagneiic survey has revealed that a
chimney-like very low resistivity zone (500-700 m in diameter) extends vertically downwards just
below the fumarolic area at Kuju-iwoyama, through which volcanic gases may come up from the
deep. Distributions of surface alteration and soil gases also indicate that the fumarolic area has
not changed so much from tha past to the present.

The stable isotope study shows that most of magmatic steam ascending from the deep mixes
with meteoric water to make two-phase geothermal fluid and discharges from fumarolic area,
although a part of magmatic steam discharges directly as super-heated steam. Percentage of
geothermal fluid in the total groundwater runoff from the Kuju-iwoyama watersheds is estimated
to be around 202,

Based on data obtained, thermal process beneath Kuju-iwoyama has been simulated by



numerical modelling, by which a two-phase zone has been established. Numerical experiments indicate
that producing the two-phase fluid from the shallower zone gives smaller influence on the natural
fumarolic activity at the ground surface than producing from the deeper zone.
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