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Seismicity as Complex Phenomenon with Catastrophes: Correlation, Dynamics and
Network Representation
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From the view point of science of complexity, we studied volcanic
seismicity. We showed that the growth of the seismic region in time is subdiffusive at both Mt Etna
in Sicily and Eyjafjallajokull in Iceland. Although the volcanic seismicity always occurs before
eruption, eruption may not necessarily take place even if the seismicity occurs. We found that the
complex earthquake networks constructed from the seismic datasets taken in Iceland and Japan exhibit

a common structural change prior to their large-scale eruption. The Gutenberg-Richter law shows
that the distribution of earthquake energy asymptotically decays as a power law with no
characteristic scale. Although the power law like this also can been seen widely in the complex
systems, the similarity in the distribution does not directly tell us if the process underling these

intermittent phenomena are memoryless (i.e., Markovian ) or not. We constructed a new simple method
for quantitatively evaluating (non-)Markovianity.
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