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Table 1 Main volcanic events and preparation before eruptions

Volcanic event

Preparation before the eruption

The 1977 Usu Eruption

Foundation of the volcano observatory(1977)

The 1983 Miyakejima Eruption

Joint Observation(1980)

The 1986 1zu-Oshima Eruption

Joint Observation(1974, 1983)/Foundation of the volcano observatory(1984)

The 1988 Tokachidake Eruption

Joint Observation((1987)/Strengthen of volcano monitoring, including an

underground observation tunnel(1985)

The 1990 Unzen Eruption

Joint Observation((1986)/ Strengthen of the volcano observatory(1984)

The 1998 Iwate Volcanic Crisis

Joint Observation((1988)/ Strengthen of volcano monitoring, including borehole

seismometers/tiltmeters, GPS and so on.

The 2000 Usu Eruption

Joint Observation((1993,1997)/ Strengthen of volcano monitoring by universities

immediately before the eruption

The 2000 Miyakejima Eruption

Joint Observation((1985, 1990,1995)/ Strengthen of volcano monitoring

The 2011 Kirishima Eruption

Joint Observation((1994,1996)/ Strengthen of volcano monitoring, including

borehole seismometers and tiltmeters, GPS, TV monitors, infrasonic microphones

and so on
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Table 2 Precursory phenomena observed at recent remarkable volcanic eruption

Volcano Onset of eruption Observation Significant phenomena
Usu Aug.7, 1977 Seismic Earthquake swarm: 31 hours before
(summit eruption) LF events: a few hours before
Deformation Inflation in half a day before, indicated by the
measurement of cable length of the ropeway
Miyakejima Oct. 3, 1983 Seismic Earthquake swarm: 1.5 hours before
(fissure eruption) LF events: an hour before
Izu-Oshima Nov.15, 1986 Geomagnetic ~ Total force change: .5 years before
(summit eruption) Geoelectric Variation of apparent resistivity: half an year before
Seismic Activation of volcanic tremors: .4 months before
Geothermal Increase of heated area at the crater wall: 3 months before
Visual Fumarole activity at the crater wall: 3 days before
Nov.21, 1986 Seismic Earthquake swarm: 2 hours before
(Fissure eruption) Deformation Tilt & strain change: 1-2 hours before
Teishi knoll Jul. 13, 1989 Seismic Earthquake swarm: 2 weeks before
(submarine eruption) LF events: 3 days before
Tremor: 2 days before
Deformation Tilt, strain, distance changes: 10days before
Unzen Nov. 17, 1990 Seismic Earthquake swarms west of Unzen: 1 years before
(phreatic eruption) Volcanic tremors:4 months before
May 20, 1991 Seismic Earthquake swarm & tremor: 1week before
(extrusion of dacite Deformation Rapid tilt & distance change: 1 week before
lava dome) Geomagnetic ~ Rapid change in total force: 1 week before
Visual Cracks at the summit: a few days before
Usu March 31, 2000 Seismic Earthquake swarm:4 days before
(flank eruption) Deformation Inflation monitored by GPS: 3 days before
Miyakejima Jun.27, 2000 Seismic Earthquake swarm and migration: half a day before
(submarine eruption) Deformation Tilt change: half a day before
Jul. 8, 2000 Seismic Earthquake swarm: 4 days before
(Eruption & collapse of ~ Microgravity ~ Lack of mass: a few days before
the summit caldera) Geoelelectric ~ Variation of apparent resistivity: a few days before
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Table 3 Volcanic alert levels operated by the Meteorological Agency of Japan since December 2007

Xl Target area

BARERML AR Alert level & Keyword

N B R Bt 5 B# EBvacuate
Warning Residential area .
4 B EENE Prepare to evacuate
X OBDER BE{EtbigiF < Near residential area 3 AW#H & Do not approach the volcano

Near-crater

. XROED  Around the crater
Warning

2 XK OBTHRE Do not approach the crater

X F3, Forecast K AA Inside the crater

1 & Normal
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Fig.1 Procedure to minimize volcanic disasters
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Fig.2 Volcanic hazard map of Sakurajima revised after

the onset of eruption at the Showa crater in June, 2006.
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Understanding of Volcanic Phenomena and Prediction of Volcanic Eruptions

Kazuhiro ISHITHARA

Synopsis
This manuscript describes the outline of the National Project of Prediction of Volcanic Eruptions
(1974-2008): scientific and social purposes and results. Several methods and instruments developed under
the project and scientific knowledge on volcanic activities were transferred to the Japan Meteorological
Agency, which started a quantitative volcanic alert in December 2007. Volcanologists have contributed to
mitigation of volcanic hazards in various aspects, making of volcanic hazard maps and evacuation plans, and
as experts in volcano crisis, based on scientific research and experiences of volcano crises at several

volcanoes.
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