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J. Hot Spring Sci.

The quantitative understanding of hydrothermal systems is very important in order

to advance geothermal sciences including hot spring sciences. In this paper, such a dis-

cussion is described from the viewpoint of numerical modeling techniques and a case

study of the geothermal system at the central part of Kuju volcano, central Kyushu,

Japan. The construction process of the numerical thermal models is shown as follows :

The first step is construction of a conceptual thermal model based on the geological, geo-

chemical, geophysical and hydrological data, the second is construction of the natural

state numerical model, and the third is construction of the history matched numerical

model. The final history matched thermal model can estimate geothermal potential

quantitatively and also predict changes in the physical state of the geothermal reservoir

during exploitation. Furthermore, it will contribute to symbiotic utilization of geother-

mal energy, that is, symbiotic utilization between geothermal power generation and hot

spring utilization.
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Fig. A generalized approach to reservoir evaluation (Elders, )
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Fig. Sustainable production of geothermal energy from an individual geothermal system. E

shows the level of sustainable production rate. Excessive production rate E is E E . The

value of E is not known a priori, but it may be estimated on the basis of available data, i.e.

through monitoring and modeling of the geothermal system (Axelsson )et al.,
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Fig. Three dimensional hydrothermal sys-

tem model of Kuju-iwoyama. (a) Con-

ceptual hydrothermal system models.

Left : before the phreatic eruption.

Right : after the phreatic eruption.

(b) Plan view of the block layout of the

numerical model. (c) N-S vertical sec-

presents the permeable volcanic geo-

bution of the N-S vertical section of the

hydrothermal system model. Left : be-

fore the phreatic eruption. Right :

after the phreatic eruption (Ehara
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