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Ground Deformations before and after the March 5, 1996
Phreatic Eruption of Mt. Hokkaido-Komagatake

Hitosi YAMASHITA MORI, Atsuo SuzUKI, Tokumitsu MAEKAWA and Hiromu OKADA
Usu Volcano Observatory, Faculty of Science, Hokkaido University.
(Received January 17, 1997)

A small phreatic eruption took place on March 5, 1996 after 54 years dormancy, at the
andesitic volcano named Mt. Hokkaido-Komagatake, located in the southwestern part of
Hokkaido. Several large eruptions have taken place repeatedly at the volcano in historical
time since 1640. The latest large eruption was the 1929 eruption which is the largest
explosive eruption in Japan during the 20 th century. At the latest eruption in 1942, the 1.6
km long large fissure crater was formed at the summit in the NNW-SSE direction.

EDM, levelling and GPS surveys are made at Mt. Hokkaido-Komagatake by Hokkaido
University in recent years. EDM measurements had started and repeated at the summit
triangle network between the points on the rims of the volcano in 1974. The baselines
around the large fissure at the summit were settled since 1984. EDM measurements on the
outside slope of the volcano were began in 1985. Levelling survey along the southwestern
mountain road were first made in September, 1985. The first GPS measurements using dual
frequency receivers were carried out on and around the volcano in August, 1989.

Some of those geodetic measurements show the following interesting results before and
after the 1996 eruption. Baseline lengths around the summit large fissure were gradually
lengthening since 1989. After the eruption those baselines showed a slight shortening and at
the end of 1996 they seem to be lengthening again. The levelling result between 1985 and
1987 indicates the summit subsidence. It contradicts to the classical hypothesis for the
dormant stage of active volcanoes that the volcanic edifice are continuously inflating by
magma accumulation until the beginning of the eruption. The levelling result between 1987
and 1995 was affected by the 1993 southwest off Hokkaido earthquake. However, this
levelling results suggest that precursory summit uplift took place at the benchmarks near to
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the summit less than 4 km. After the eruption, in May and November 1996, we made
levelling survey along the mountain road. In August 1996, Geographical Survey
Institute(GSI) Japan made also additional levellings along the same route. Relative height
changes between those three levelling surveys indicate that in the earlier period the summit
subsidence was observed but in the later period the summit was uplifting again.

Relative height changes before and after the eruption are studied with the help of the
theory of the spherical pressure source in semi-infinite space. On the assumption that the
pressure source is located just beneath the center of the 1929 crater, the source depth before
and after the eruption are estimated ranging from 1 km to 2 km beneath the ground surface.
But for the period between 1985 and 1987, the pressure source depth must be more than some
kilometers.
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Fig.1 Distribution of geodetic base points on and around Mt. Hokkaido-
Komagatake (O ; EDM, [ ; benchmark [G S 1], o - @ ; bench mark
[Hokkaido Univercity], A ; triangle point [GS 1], ¥V ; GPS).
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Fig.2 EDM baselines on the summit

_T/_._.J\_\/\//ﬁ;’_/ of Mt. Hokkaido-Komagatake.
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Fig.3 Changes in the lengths of the baselines between the EDM points around
the summit large fissure of Mt. Hokkaido-Komagatake in Fig. 2.
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Fig.5 Bench marks and the levelling route along
the southwestern mountain road at Mt.
Hokkaido-Komagatake.
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Fig.6 Relative height changes, at bench marks along the mountain road referred to KO1050 in
five time periods, are plotted versus distance from the center of the 1929 crater. The
levelling survey on Augurt 1996 was supplemented by Geographical Survey Institute (G.S.L.).
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Fig.7 Calculated height change curves, based on a spherical pres-
sure source model in semi-infinite elastic space for four different
source depths (0.6, 1.0, 1.5 and 2.0 km). Horizontal axis denotes
distance from the center of the 1929 crater. Observed relative
height changes between August and November in 1996 are also
shown with sguare marks. The discrepancy between calcu-
lated values and observed data around 4 km distance are more
significant for the case of deeper sources. This figure indicates
that the depth of the pressure source is favorable for less than
2 km.
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