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Space-Time ETAS model
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Earthquakes (particles)

In and around Japan; depth<100km; Space-time ETAS model

1926 - 1995: magnitude >= 5.0 Isosurface of an occurrence rate
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Space-Time ETAS model
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Space-Time ETAS model
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Spatial distributions of the
first 1 hour aftershocks
(Red circle = mainshock)
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Immediately after a large event, we adopt:

Isotropic kernel within 1 hour I
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Location Dependent
Space—T ime

ETAS model
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Heterogeneity in Space

b= p(z,y);

B <= Klnsms);  ao=alo )
p=p(z,95); = q(z;,y;)

Hierarchical Space-Time (HIST) ETAS model
estimated an Objective Bayesian method with smoothness constraints




1926 - 1995, M >= 5.0, depth<100km

Space-Time ETAS model
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Location Dependent Space-Time
ETAS model and occurrence data
{(tisﬂ’i:yieﬂ’fﬁ); 1= 1|,---,-n} in [O?T] x A
are given. Then Lodg Likelihood is
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(Likelihood of a Bayesian model)

Choose p i that maximize the A (p),
and then minimize

ABIC = (—2)1113}({101%‘ Alp)} + 2 x dim(p)

Akaike Bayesian information criterion (Akaike, 1980)
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Space-Time ETAS model
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Long term forecast
of large earthquakes,
In and around Japan




1926-1995 M >5.0
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= earthquakes of M>= 6.7 occurred durlng 1996 2009
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Earthquakes of M>= 6.7 occurred during 1996 - 2009
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Earthquakes of M>= 6.7 occurred during 1996 - 2009
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Short term forecast
of earthquakes,
In and around Japan
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K-values

Estimated from M>=5.0
for 1926-1995



K-values
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M 5= 5 1926 - 2008 .
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Magnitude frequency
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Thank you very much for your attention




