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Application of the Dynamical Model of a Geyser Induced by
Gas Inflow to the Changes in Water Level of the Shinyu
Hot Spring Pond in Tateyama Caldera

Hiroyuki Kacamr** and Kotaro Fukur’

Abstract

Tateyama Caldera is a huge oval depression area adjacent to the south of Tateyama-
Midagahara. The East-West direction or the North-South direction of the width of it is 6.5
km or 45km, respectively. In the center of the Tateyama Caldera there is a crater pond
called “Shinyu”. The Shinyu pond was returned to the geyser for the first time in 70-80
years since June 2014. The diameter of the Shinyu pond is about 30m and the depth of it is
about 5.6m. The Shinyu pond repeats the ebb and flow in a long period of about 12 days
period.

We apply the dynamical model of a geyser induced by gas inflow to the quasi-periodic
water level fluctuation of the Shinyu pond so as to estimate the underground structure of it.
The Shinyu pond is significantly different from the well-known normal short-period geyser
and has the characteristics of long period and large amplitude (large volume of spouted
water). Therefore the Shinyu pond is likely to have a different underground structure from
the normal short period geyser and there are many unknowns of it. It is suggested that
there is an underground cavity of the very large volume under the Shinyu pond through
numerical simulation of the dynamical model.

In the future, we will strive to gather more detailed observation data of the Shinyu
pond. Then we reflect the observation data to each parameter value in numerical simulation
of the model so as to achieve more accurate numerical simulation. As a result, we estimate
the underground structure of the Shinyu pond more accurately. Simultaneously, we would
like to realize the observation for verifying the existence of underground cavities of large
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volume which is predicted from the model.
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Fig. 1 Change in water level of the Shinyu hot spring pond in Tateyama
Caldera (a : Completely dried-up Shinyu, b : Shinyu water level is
restored) (Fukui et al., 2014)
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Fig. 2 Change in water level of the Shinyu hot spring pond in
Tateyama Caldera (Fukui et al., 2015)
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Fig. 3 Temporal variation of height of a water level based on numerical simulation
of the dynamical model of a geyser induced by gas inflow
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