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In volcanoes with long periods of dormancy, hydrothermal circulation develops due to long-term
heating by magma. This system is called the magmatic-hydrothermal system. The responses of
hydrothermal systems to the heat supply from the deep-seated magma are so complicated that it is
often difficult to forecast the forthcoming activities of those volcanoes. For a better understanding of
magmatic-hydrothermal system, it is required to reveal both its spatial distribution and dynamic
behavior by combining structural survey and numerical modeling. However, most previous studies
on the numerical modeling of such systems use highly simplified structures, and few studies have
considered the actual heterogeneity of volcanic edifice. In this study, I attempted to clarify the
detailed magmatic-hydrothermal system of Kusatsu-Shirane Volcano (KSV) based on both
electromagnetic sounding and numerical hydrothermal modeling to explore the feasibility of the
simulations that take into account the complexity of the subsurface structure. The most notable
feature of the resistivity model estimated from the sounding data is a sub-vertical conductive zone
that extends from a depth of 1.5 km below the summit area to a depth of ~10 km in the
north-northwestern part of KSV. The upper half of this conductor (<4 km bsl) was interpreted as a
zone containing high-salinity brine and the lower half (>4 km bsl) as a partially molten zone. The
fact that the inflation source during the unrest periods is located just beneath the brine zone indicates
that the lower partially molten zone contains degassing magmas. Numerical simulations of the
hydrothermal system of KSV, which used the resistivity structure as a constraint, revealed that the
conductive zone was reproduced only when a low-permeability layer was assumed around the zone.
The simulation results also succeeded in reproducing the characteristics of the discharge of hot
springs around KSV. This study is the first step in developing a method for reproducing the
magmatic-hydrothermal process by the integrated analysis of resistivity structure and hydrothermal

simulation.
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