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Current status of the Relative Quiescence of the seismicity off the east coast of
Hokkaido: a decade after its significance was revealed
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Fig.1  The analyzed area and distribution of JMA epicenters around it. M > 4.5 earthquakes of 120 km or shallower depths

from 1919 to Nov. 19, 2023 in the JMA catalog on Nov. 21, 2023 are shown. Chishima trench and the analyzed area
are also shown.
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Fig.2  Cumulative numbers of earthquakes in the analyzed area shown in Fig. 1. M-T is also shown. Cumulative numbers of
M, s and My ; are shown for left and right axes, respectively.
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Fig.3  Frequency of magnitude in the analyzed area. Blue indicates data from 1919 to Nov. 19, 2023, and orange indicates
data from July 1965, after WWSSN observation had started.
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Ugr where Q, =t > Q;

If {Q5,Qc} is short, AIC(4,,) is often more efficient.
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Fig.4  Occurrence rates [ A (t)] of ETAS models examined. Qs, Qe: Start and end times of a quiescence term. U,, My, U, :
background rates of each term. (1): a simple ETAS model, (2), (3): quiescence models with/without the ETAS effect.
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Minimum AIC model in Table 1 versus actual data. The time axis of the upper panel is a normal time, while those
in the middle and lower panels are the frequency-linearized time (flt). The upper and middle panels show the
cumulative number of earthquakes (solid blue line) and the model predictions (dashed line). Red bars indicate M of
each earthquake. In the middle and lower panels, one and four years of real time are shown by dashed and solid lines,
respectively. The lower panel shows the difference between the model and the number of real data at every 5-fit. Since
the difference shows the one-sided distribution with 0 for perfect agreement with the model, -5 for the maximum
quiescence, and oo for some extreme activation, it is converted to the value distributed according to N(0,1). In this
panel, positive shows activation, and the negative shows the quiescence. After Q,, negative values smaller than -1 o
have lasted even after the detected Q..
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Fig. 6  Distribution of A CFS values due to elastic and viscoelastic changes caused by 3.11. The two-layer structure of the
60-km thick elastic layer lying on the semi-infinite viscoelastic body of 10'°Pa s is used for the calculation. The
friction coefficient is set as 0.4. Faults of the same strike, dip, and rake angles as those of the F-Net solution of the
2003 off Tokachi earthquake are assumed as the receiver fault at each point of 10-km depth. Coseismic, 10 years later,
20 years later, and 100 years later are shown. The area concerned has been in the induced zone since 2011, and will be
for years after.
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— 544 —



HOTE T A S 2R 111 % 2024 48 3 H 5T

F1R FEETILORNAIC /NS AL —EE AIC

Table 1 Minimum AIC for each set of (Qs, Qe), and parameter values of each model.
Np: number of parameters CP: number of change points of a model

Qs Q. u K a c P g w  Np CP AIC
x10° x10° x10” x10° x10°
No Change 241 1500 134 168 1.015 — — 5 — 1665.8
2008/10/20 continuing 4.49 1.28 232 129 1.044 227 — 6 1 1620.6
2005/1/1  2016/1/1 411 1.00 234 3.04 0997 238=QF1 6 2 1645.7
2009/1/1 = 2016/1/1  4.15 0.998 2.35 547 1.000 0.78=Q.F1 6 2 16147
2009/7/1  2016/1/1 2.61 1.95 221 4.68 0935 0.84=QF1 6 2 1650.7
2009/7/1 2016/7/1  4.03 1.03 232 298 0953 1.17=Q&1 6 2 1638.0
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