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Volcano monitor using broadcast satellite signals
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On Septmber 27, 2014, Mount Ontake volcano was erupt. The eruption took 63 lives and represented
the worst volcanic disaster in post-World War II Japanese history. Before this eruption, the GNSS
observations are a few around Mount Ontake volcano. Especially, the number of GNSS observation
within 4km from the summit of mount Ontake volcano is only one, which is belong to JMA. After the
eruption, we establish GNSS observation network around mount Ontake volcano. New GNSS observation
network around mount Ontake volcano are consistent of six continues GNSS sites. Two and four
continues GNSS sites stared at 2014 and 2015, respectively. We also make seven campaign GNSS sites
where are located at eastern side of mount Ontake volcano. These campaign GNSS sites are observed
at July 2015.

In order to explain the observed crustal deformation, we make FEM model considering topography,
such as shape of the mount Ontake volcano. In this poster, we introduce the new GNSS observation
and FEM model for mount Ontake volcano.
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Characteristics of tilt changes during eruption at Sakurajima: analysis of tilt data at
Amidagawa station, Japan Meteorological Agency (JMA)
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Relationship between eruption plume heights and seismic source amplitudes estimated of
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The influence of the downwind on the stratigraphic GSD variation in the 2D fall and
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The stratigraphic variation of grain-size distribution (GSD) in pyroclastic fall deposit indicates
the temporal variation of GSD of settling particles, and may reflect the temporal variation of the
eruption. The temporal variation of eruption, especially the temporal variation of the source GSD,
affect the temporal and spatial variations of GSD in the umbrella cloud. In order to relate the
stratigraphic variation of GSD to the temporal variation of source GSD, it is necessary to take
into account the fractionation process from the umbrella cloud and the transportation process of
ejected particles.

We developed two-dimensional fall and sedimentation (2DFS) model in order to relate the temporal
variations of GSDs between the source and the sediment. Our model deals with the influence of the
fractionation from an umbrella cloud and the advective transportation caused by the downwind on the
sediment GSD. In this study, we assess the influence of the downwind velocity on the sediment GSD
and thickness as functions of stratigraphic height and distance from the source vent by numerically
calculating the analytical representation.

As a result, in the same particle size at the same distance from the source vent, the number of
particles of sediment in the 2DFS model with downwind is larger than that one without downwind due
to the effective shortening of fractionation times. This difference in the particle number affects
the thickness of sediment. Similarly, travel time of particles, which settle at a certain distance
from the source vent, with downwind is shorter than that one without downwind.

Without downwind, the order of settling particles is from the largest particles to the finer
particles resulting in the normal grading structure. However, with downwind, it is possible to
settle from the finer particles than the largest particles due to the dominancy of advective
lateral transportation by downwind rather than by sedimentation with size sorting. This suggests
that the reverse grading structure of the pyroclastic fall deposit may result from the downwind
effect.
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Changing timescale from magma mixing to ejection with eruptive timing-An example from the
Shinmoe-dake 2011 eruption-
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Investigating mechanism and timescale of eruption triggering is one of the important tasks in
volcanology. Injection of high temperature magma into the low temperature magma reservoir triggered
the Shinmoe-dake 2011 eruption, by remobilizing the mush-like, immobile low temperature magma
(Suzuki et al., 2013). Some studies (Tomiya et al., 2013; Suzuki et al., 2013) already reported
timescale from magma mixing to eruption for this eruption, by using zoning (diffusion) profiles in
magnetite phenocrysts originated from the low temperature magma; that varies between @.7h and 15.2h
in Suzuki et al. (2013) which investigated several magnetite phenocrysts in a pumice clast erupted
in the late stage of the second sub-Plinian (Jan 27AM) event. However, it remained unsolved whether
timescale from magma mixing to eruption has correlation with eruption timing. If the timescale is
constant throughout the 2011 eruption, it means magma mixing occurred repeatedly (e.g. Nakamura,
1995). We here focus on three sub-Plinian events (Jan 26PM, 27AM, 27PM) that occurred
intermittently in the climactic phase of the 2011 eruption. To answer above question, we examined a
succession of sub-Plinian deposit (Layer 2-5, Nakada et al., 2013).

In this preliminary study, only Layer2-low, Layer3-low and Layer4-low (“low” means lower part of
each unit) were investigated. According to Suzuki et al. (2014, JpGU meeting), Layer-2low and
Layer-3low are from the first sub-Plinian event, and Layer-4 low is from the second sub-Plinian
event. Magnetites included in ash size particles (500-140@um) were investigated. Relatively large
magnetites are preferable to read chemical and thermal history, and maximum size of magnetite
phenocryst in thin sections of hand-size pumice reaches 300um (Suzuki et al., 2013). The ash
particles (both pumice and free crystal) including large magnetite can be more than 50@um. The
reason why we used ash size particles was to randomly pick up magnetites with various histories and
mount them on single microscope slide. For EPMA analyses, we used magnetite whose rim is in contact
with groundmass and whose 2D size is more than 150pum to minimize cut-section effect. To acquire
zoning profiles, point analyses were carried out at 5uym intervals and 10um intervals for marginal
part (up to 2@pum from rim) and inner part, respectively. Number of investigated magnetite reached
ca. 20 for each eruptive unit.

Although shapes of zoning profiles have a variation for 20 crystals, all show reverse zoning in
Mg0. Maximum Mg0 contents in reversely zoned parts do no systematically change with eruptive unit,
which is consistent with the continuous ejection of equally mixed magmas of the same endmember
magmas (Suzuki et al., 2013). We found two tendencies this time. First, most magnetites from
Layer2-low have reversely zoned parts only in the marginal parts (e.g. up to 20pum from the rim),
which differs from magnetites of other units. This might indicate timescale from mixing to eruption
was mostly shorter in mixed magmas erupted as Layer2-low deposit. This could happen if major magma
mixing occurred only in the beginning of the whole sub-Plinian activity. The second point is
related to Mg0 contents of the unzoned inner parts. The Mg0 contents for 20 grains show bimodal
distribution only in Layer2-low. In addition, minimum Mg0 contents for 20 magnetites seem lower in
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Layer2-low. This might show the different thermal and chemical history of the remobilized low
temperature magmas depending on the stage of whole sub-Plinian activity. Additional analyses for
other eruptive units (Layer2-up, Layer3-up, Layer4-up and Layer5) and calculation of absolute
timescale from mixing to eruption are necessary to confirm above models.
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Keywords: Eruption triggering, Shinmoe-dake, Mush-like felsic magma, Magma mixing, Magnetite,
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A new technique to analyse unexposed melt inclusions in quartz
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Mechanism of fragmentation of vesicular magma with non-uniform distribution of bubbles
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Fig.1 High-speed video images of fragmentation
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Fig.2 Surface and primary pores Fig.3 Stress at primary pores
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