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Relative quiescence and the current status of the seismicity east off Hokkaido
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#1 DET —ZIIHT D2 DREBETT /L O/T7 A X —fEL AIC/2
EERO 1ITREIZEWIMIC 1 DO ETAS £7 AV O54. 247 B LIERIZZE LA Tq FRRR(bB AR )
ZEANLTGA. BRWIIGEHRE A ORT v &35,
TRIFESHIZ20154 7 A% Tr (RHEMIBIAE) & U CTERREE b 2N 72455
[T AICR IZELRELET L LY b AIC VNS WRWET L AERT.
Table 1 Parameter and half-AIC values of various models for the whole data shown in Fig. 4.
The top row shows the simple ETAS model for the whole term. Tq is the beginning of the
quiescence. The lower table shows those for a model with the recovery after Tr. Rows with shaded
AIC/2 are models with smaller AICs than the simple ETAS. Parameters are as follows: A(t) = p +
Lot ke"™Mi/(t —t; + )P for t=<Ty, M) = Aq for T, <t =<T,, M) =2, for T, <t,
and flt(t) = [ 7 A(s)ds.
Tq Npar | Penalty | AIC/2 n K Y c p Netas | Nq Aq
None 5 -l 763.50 | 0.00375( 1.54E-08| 2.29] 0.00749 1.04( 205
2004k 6 3| 774.82 | 0.00343| 1.54E-06| 1.64[ 0.00172( 0.996 190| 15[ 0.0030
2005k 6 3| 771.99 | 0.00336| 3.74E-07| 1.77| 0.00313 1.00 192 13| 0.0028
2006 6 3| 770.71 | 0.00329| 6.03E-08| 2.10[ 0.0058| 0.989 192 13| 0.0031
2007 6 3| 768.09 | 0.00441| 1.54E-08| 2.29| 0.00785 1.03 195 10| 0.0026
2008Mar. =& 6 3| 768.45 | 0.00423| 2.12E-08| 2.24| 0.00673 1.03 195| 10[ 0.0027
2008June>K 6 3| 768.80 | 0.00427| 2.61E-08| 2.22 0.00656 1.03 195| 10[ 0.0027
2008Sep. 7k 6 3| 761.08 | 0.00434| 1.92E-08| 2.26| 0.00694 1.03 197 8| 0.0022
20087K 6 3| 761.78 | 0.00433| 1.87E-08| 2.26 0.00701 1.04 197 8| 0.0023
2009Mar.>RK 6 3| 762.16 | 0.00431| 1.91E-08| 2.26| 0.00711 1.04 197 8| 0.0024
2009June=R 6 3| 761.96 | 0.00434| 2.81E-08| 2.21| 0.00626 1.03 198 7( 0.0021
2009Sep.>k 6 3| 762.26 | 0.00437| 2.11E-08| 2.25| 0.00725 1.04 198 7( 0.0022
2009 6 3| 766.56 | 0.00385| 1.18E-07| 1.99| 0.00349| 0.976 198 7( 0.0023
2011/3/11 6 3| 769.50 | 0.00241| 1.71E-08| 2.29| 0.00327| 0.973 198 7[ 0.0026
Tq Npar | Penalty | AIC/2 Tr Nr Aq Ar
2008Sep.7 & 7 6 | 761.78 |2015June>K 6| 0.00081 | 0.00547
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Fig. 1 Epicenter distribution of JMA catalogue (1923-June 2018, M>=4.5)
Earthquakes in the area shown by the broken line are analyzed regardless of the depth.
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Fig. 2 Cumulative number and M-T diagram of earthquakes in the area shown in Fig. 1.
Earthquakes of M>=5.7 and July 1965-June 2018 are analyzed.
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Fig.3 Magnitude frequency of data shown in Fig. 2.
1923-June 2018 (blue) and July 1965-June 2018 (orange) are shown.
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Fig.4 The most likely ETAS model for the whole term and the cumulative number and M-T of earthquakes.
In the upper graph, horizontal axis is the ordinary time, while those in the middle and the lower are
the flt-time calculated by the ETAS model. The blue and green lines in the upper and the middle
show the cumulative number of earthquakes observed and estimated by the ETAS model,
respectively. The vertical dotted and solid brown lines in the middle and the lower show one year and
four years. The height of red solid line shows M of an earthquake. In the bottom, only M>=7.8 are
shown. The star shows the Mar. 11th, 2011. In the lower graph, converted O-C to N(0,1) are shown
for each flt=10. The circled part shows the only <-3cquiescence term in analyzed 53 years.
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Fig. 5 The most likely ETAS model for the term before the quiescence (Tq) and the cumulative number and
M-T of observed earthquakes.

Black and purple arrows show the beginning (Tq) and the ending (Tr) of the quiescence detected. See
the caption of Fig. 4 for others.
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Fig. 6 Map of epicenters in the analyzed area for the relative quiescence of off Tohoku district.
Purple and red circles show JMA and Utsu’s catalogues, respectively.
Gray lines show Kuril, Japan, and other trenches and troughs.
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Fig. 7 The most likely ETAS model for the whole term and the cumulative number and M-T of earthquakes
in Fig. 6 and M>=6.0.
The dotted circle shows the largest <-3cquiescence term in analyzed 126 years. The only >+3c
corresponds to the 1938 off Fukushima swarm activity. n=12, which is equal to 3 years in off Tohoku
for M>=6.0, is used. Black and purple arrows show the beginning and the ending of the quiescence
detected. See the caption of Fig. 4 for others.
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