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Seismicity anomaly that preceded the 2004 Sumatra earthquake M9.1
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Fig. 1. The epicentral distribution of the earthquakes (mb > 4.7) in the Sumatran region. The red
polygon denotes selection of the region for the ETAS modelling.
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Fig. 2. (a) Cumulative number of events and a plot of earthquake magnitude of NEIC catalogue versus ordinary time with
fitted ETAS model pre-main shock period for the whole polygonal region. The red curve represents the theoretical
cumulative function calculated by the best fitted stationary ETAS model. (b) The same plots show the estimated
cumulative curves of the ETAS model to the data from the whole region for the period up to the MLE for change-point
(red vertical dashed line) and the extrapolated ones to the rest of the period, against ordinary time. (c) and (d)
corresponds (a) and (b), respectively, for the data of the same region from ISC catalog.
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Fig. 3. Time series of magnitude differences between NEIC (m,), ISC (M,) and JMA (M,) catalogues
for the same earthquakes: (a) m, - M, for the Sumatra region, (b) m, - M, for the Japan region, (c)
M,- M, for Japan region and (d) M,-m, for the Japan region. The horizontal red lines are mean
differences during the earlier period till 8500days, which is April 1, 1996.
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Fig. 4. Normalized cumulative functions of the magnitude differences (in order from the smallest
to the largest) between NEIC (m,), ISC (M,) and JMA (M) catalogues for the same earthquakes :
(a) m, - M, for the Sumatra region, (b) m, - M, for the Japan region, (c) ,,, - M, for Japan region
and (d) M,—m, for the Japan region. Grey and black cumulative function indicates those for the
earthquakes before and after 8500 days, which is April 1, 1996. Black and grey stars indicate the
corresponding averages of the magnitude differences.
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Fig. 5. Black circles indicate the earthquake frequencies for period 1973-1999, and gray disks
indicate the earthquake frequencies for period from 2000 till December 25, 2004. The black and
gray step functions are the cumulative numbers of the earthquakes in the corresponding period.
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Fig. 6. Cumulative numbers of the earthquakes with the different cut-off magnitudes are plotted
against the time. The colours of the cumulative curves are indicated in the legend. The inset
diagram shows the normalized cumulative curves corresponding to those of the same colours in
the main panel.
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Fig. 7. The optimal maximum posterior estimates of respective parameter functions of the
hierarchical space-time ETAS model (see text) that are applied to the earthquakes of M4.7 or larger
during the period from 1974 to December 25, 2004. The colors represent the estimated coefficient
values of the parameter functions uv, K, a and p. Here g was almost constant 2.37.
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Fig. 8. All earthquakes of magnitudes of 4.7 and larger in Sumatra-Andaman Island region (a-c).
The background earthquakes (d-f) were obtained by stochastic declustering method from the
above data using the HIST-ETAS model. Epicenters (a, d), latitude versus time (b, e), and the
cumulative functions and magnitudes versus the time (c, f).
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Fig. 9. Cumulative functions of the background earthquakes from the regions within the indicated
latitude-ranges in the legend. The dashed sausage-shaped curves and solid parabola-curves show
two-fold bounds of the standard errors assuming the stationary Poisson process.
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