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Seismic Energy Release Rate Prior the 2007 and 2014 Eruptions of Kelud Volcano, Indonesia
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Based on monitoring of volcanic activity, early warning of volcanic eruption preferably with estimation of eruption style and

discharge rate of volcanic products are important for volcanic hazards mitigation. We calculate seismic energy rates for seismic

swarms before the 2007 lava-dome formation and 2014 Plinian eruptions by using the time integral of the square of the recorded

particle velocity, taking into account attenuation and source distance. A release rate of the seismic energy was almost constant

until 10 day before the 2014 eruption, then gradually increased and finally drastically accelerated in 1 day before the eruption. The

acceleration pattern for the seismic energy rate is not clear for the 2007 eruption. A material failure forecast method using the

seismic energy provide good insight to predict eruption timing for the 2014 eruption, however not for the 2007 eruption. The best

estimation of the predicted eruption time is 4 minutes before the actual eruption time.
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Fig 1. Hourly seismic energy release prior to the
eruptions in the periods from 1 January to 13 February
2014 (upper figure) and from 1 October to 3
November 2007 (lower figure).



