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How to use seismology in order to improve early
warning sytems at active volcanoes?

The fundamental idea is that seismic signals are generated:

- by (an-)elastic response of the volcanoes edifice to
stress induced by ascending magma

* by pressure fluctuations of the moving multiple phase
flows within the feeder system

- instabillity of volcanic/structural features located at the
surface such as lava domes

 interaction between hot magmatic bodies and cold
environment (e.g., magma — water interaction)



The type, location and rate of seismic signals reflect
the dynamic and volumetric behavior of the magmatic
system at a volcano.




What do we need to know?

precise hypocentral estimation in order to detect
fluid migration and the extent of magmatic bodies

source mechanisms of the different types of
seismic signals in order to discriminate
possible different stages of activity levels

long term behavior of the volcano’s seismicity

what is the influence of external features on the
volcanic system as well as on the key monitoring
parameter
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Known Waveforms

One Type of Volcanic Tremor
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Automatic Localization (VT-B Events)
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Seismic Network at Galeras Volcano
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Array-Advantages
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Array-Advantages

Wavetfield Properties
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Seismic Swarms
Cluster-1 (KLTO - 2)
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Scattering - a different view
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Scattering and Source Mechanism
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What to do with these Signals?
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Many-Phases (MP)
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Amplitude Localization

* Body Waves: A2 ~ Ay2/r2

- Surface-Waves: A2 ~ A52/r (Jolly et al., 2002)

 Near-Field: A2 ~ (Ag/r + Bo/r?)?

- Scattering: A2~ Ag?2 (nmax/21'tr)3/2 exp{-r nmax}
(Wegler and Luhr, 2001)
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Galeras — Project
Parametrization of Tornillo-Signals
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What to do next?

= We MUST model the seismic wave field in 3D
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What next?
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Figure : Recording of a rockfall event at Merapi volcano on
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Combining all activity parameters to form an
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Merapi volcano — EM resistivity model section
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What to do next?

Research on external influences on activity
parameters and eruptive behavior




External modulation of volcanic activity and monitoring
parameters
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Coseismic Step in Fumarole Temperature
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Mixing of External and Internal Influences
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