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Progress in the Sixth National Project for Prediction of Volcanic Eruption
Hiroyuki HAMAGUCHT*

The sixth national program for prediction of volcanic eruption has been conducting since 1999 in order to
advance toward the higher stage of the prediction of volcanic eruption. The progress of prediction depends not
only on the advance of basic knowledge of volcanology but also on the accumulation of successful and
non-successful practical knowledge through the occurrence of volcanic eruptions. Among nine eruptions and three
volcanic unrests that occurred during the last five years in 1997-2001, the predictions of two large eruptions at Usu
and Miyakejima volcanoes in 2000 and of volcanic unrest at Iwate volcano in 1998-1999 were reviewed and
evaluated mainly on the basis of geophysical point of view. Based on detection of some precursory phenomena, the
prediction of the beginning time of the eruptions at Usu and Miyakejima volcanoes was successfully performed by
the practical experience. The semi-real-time prediction of the beginning time at Usu volcano was also successfully
operated, based on the application of rock fracture criterion to the seismic data that were automatically processed
in the real-time operation. However, it became clear that the predictions of eruptive mode and sequence at
Miyakejima volcano were still far beyond the grasp of the basics because of abnormally complicated behavior. It
is confirmed that a tomographic imaging of the shallow volcanic conduit system together with a precise 3-D
hypocenter distribution contributes significantly for deep understanding of what was going on the volcanic unrest

at Iwate volcano.
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Fig. 1. Semi-real-time estimation of the final failure
time (Q) at Usu volcano, based on Voight
(1988) model. (A) M-T diagram. Source data
is based on the automatic hypocenter deter-
mination at RCPEV, Tohoku University. Letter
E indicates a time of eruption. (B) Cumulative
Benioff strain release. K1 and K2 mean the time
of 1Ist and 2nd emergency volcano information
issued by JMA, respectively. (C) Inverse of
Benioff strain release rate versus time. Q is the
estimated time of failure (Mar. 31, 02h).
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Fig. 2. The cumulative energy curve prior to the eruption at Usu volcano.

Solid and dashed curves indicate

cumulative energy and the theoretical values estimated based on the model by Yamamoto (1998), respectively.
Applied stress is assumed to start on Mar. 28, 0 h. K1 and K2 are the same as in Fig. 1.
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Comparison of the 3-D P-wave velocity pattern (Tanaka et al., 2002b) with the hypocenters in 1998-1999

at Iwate volcano. The red star indicates a low frequency earthquake and the open circle does high frequency

earthquake.

(A) Plain view of velocity perturbation at a depth of 0 km together with the 1-D hypocenters.
(B) The vertical EW cross-section of P-wave velocity and 1-D hypocenters.

The region with high velocity

around 5.5 km/s intrudes obliquely beneath the caldera. (C) The vertical EW cross-section of P-wave velocity
and 3-D relocated hypocenters. Low frequency earthquakes are concentrated around the tip of intrusion.
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