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Deep magma chamber inferred from the leveling survey near and
around Mt. Hokkaido-Komagatake
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Mt. Hokkaido-Komagatake is located at the southwestern part of Hokkaido and one of
the most active volcanoes in Japan. The volcano had made one of the largest eruptions in
the 20th century in Japan. But the usual seismic activity of the volcano is extremely low,
and only few earthquakes observed before the each small phreatic eruption in 1996, 1998 and
2000. Wide area and long range geodetic measurements, therefore, are important to infer
the long term activity of the volcano.

The first order leveling survey, which is administered by Geographical Survey Institute
Japan, is the only one geodetic method having the good accuracy and the long term data
enough to investigate the long term volcanic activity.

In Hokkaido, the distribution of the first order leveling routes is sparse compared with
that in the other part of Japan. Mt. Hokkaido-Komagatake and Mt. Usu are the only two
volcanoes, which were passed by the first order leveling routes at the foot of them, and the
leveling routes extended in more than two directions.

The trend of regional deformation is found in the leveling results, and that is corrected.
After this correction, the area of volcanic deformation is extended to about 50km far from the
center of the deformation.

The location of the wide area deformation center estimated by the isotropic pressure
source (Mogi’s model) is situated at the southwestern foot of Mt. Hokkaido-Komagatake. Its
horizontal distance from the central crater of the volcano is about 7km and its depth ranges

from 15 to 24km. The rate of magma accumulation is supposed 1.4~2.6X10°ni year.
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Fig. 1. The route map of the first order leveling survey near and around Mt. Hokkaido-Komagatake.
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Fig. 2. (a)The north-south and (b) the east-west projections of the raw data
of vertical deformation between 1968-69 and 1986-87.
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Fig. 3. The location map of the benchmarks used in this study and the contours of the vertical

deformation during 1968-69 and 1986-87 are shown. The data are made by a trend correction, which

is estimated by linear trend assumption and far field deformation data. Contours and corrected data

have a unit in mm. The double circle, which is located at the southwestern foot of the volcano,

indicates the best isotropic source location.

Table 1. The list of vertical displacements referred to BM5967 at the
benchmarks in Fig.3 from 1968-69 to 1986-87.

Ah{mm A h(mm) A h{mm)] Ah{mm
J20 ~-21.6 {|BM5976 -1.5 ||BM7067 - BM7053 -
BM5991 - BMS5975 - BM7068 5.6 |{BM7052 -
BM5990 -18.7 ||SF388 -9.4 ||SF409 -3.1 {|BM7051 -
BM5989 -18.9 ||BM5974 - BM7069 - BM7050 94
BM5988 -18.7 {{BM5973 -1.5 ||BM7070 21.0 ||BM7049 9.6
SF385 -15.6 ||BM5972 — BM7048 4.2
BMS5987 — BM5971 ~-0.2 {|J19 4.1 ||IBM7047 -
BM5986 -10.6 ||BM5970 - BM7062 -1.1 ||SF394 6.4
BM5985 - BM5969 4.9 {{BM7061 -10.3 ||BM7046 -
BM5984 -17.3 ||BM5368 - BM7060 - BM7045 -3.0
BM5983 - BM5967 0.0 ||BM7059 ~1.0 {|BM7044 -
BM5982 -26.0 {|J19 4.1 ||BM7058 -3.1 ||BM7043 -4.8
BM5981 ~7.8 {{SF390 4.2 ||BM7057 - SF395 -
BM5930 - BM7063 15.4 ||BM7056 - BM7042 -
BMS5979 -4.6 ||BM7064 - BM7055 4.8 [IBM7041 0.7
SF387 ~34.3 ||BM7065 14.5 ||SF392 10.1 {{BM7040 -3.7
BM5978 — SF410 18.2 ||BM7054 — (BM5967 2 )
BM5877 -13.3 {|BM7066 8.3 ||BM7053~1 - (B4 mm)
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Fig. 4. Standard deviations of model calculations, which are calculated by using the source horizontally located
at the positon shown in Fig.3, change in its depth. The smallest value is calculated in the case of the 19km

depth source.
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Fig. 5. The results of model calculations and the vertical deformation corrected with regional trend are
shown. Solid line denotes the best fit curve, dotted line, and dot and dash line indicate the

calculations that have a 102.5% size standard deviation of that of the best result.
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