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Aftershocks of the 2004 Niigata-Ken-Chuetsu earthquake of M6.8. Top left two panels show the cumulative number
and magnitude of aftershocks (M 3) against the ordinary time and the transformed time by the ETAS model. Red curves
show theoretical cumulative curve calculated by the ETAS. Top right two panels show the depths of M 1.0 events against
the ordinary time and the transformed time, in which I am concerned with the drastic shift of the depth distribution of

aftershocks around 0.5 daﬁls after the mainshock. The bottom two panels indicate the cross-section ACFF diagram on the
plane of X-Y against depth for the aftershocks of similar mechanisms to the mainshock's (left red segment) assuming the

precursory slip (right red segment) of the large M6.1 event that occurred 3.7 days after the mainshock.
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Epicenters of earthquakes with M 2 during 1997 through October 2004, and ACFF pattern (10km depth) of faults with the
angles (strike, dip, rake) = (100, 450, 900) due to the slip on the fault model by the GSI (cf. this volume). Regions of red
and blue contours show positive and negative ACFF values, respectively. The ETAS model is applied to the sequence of
events during 1997~2004 in each of four regions divided by the counters of ACFF=0.0, except for the vicinity of the source
and southeastern fraction indicated by dotted lines.
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Fig.3 Each of the 4 blocks, including the 4 panels, show the cumulative number and magnitude of the earthquakes from each of
the four regions indicated in Figure 2, against the ordinary time and transformed time by the ETAS in the above and below
panel, respectively. Red curves show theoretical and predicted cumulative curve. The actual cumulative number of events
deviates upward in region N and S, but downward in E and W, from the predicted cumulative curve after the change-point.

- 330 -



400

& I H ] cli) I S H ]
= . N region = . S region
f} i
> 1 1 > 8 | 1
w g1, | w &7 |
LCIS @ | | (“5 | |
o ! o | |
% 8 | | g c% - |
s A | | s | |
2 | | ) | |
E S | | E 8 | 1 |
> -7 | > - | |
[= | = | |
5 | M>=2 S=250,T=1550 Tend= 2857 S M>=2 §=250 T=1550 Tend= 2857
g o T T g o T T
3 | | ) | |
(@) | (&) 1
1997 1999 2001 2003 1998 2000 2002 2004
ORDINARY TIME (YEAR) ORDINARY TIME (YEAR)
2 ° I mu= 0.11924 KO= 672176 c= 0.011429 2 mu= 0.066658 KO= 2.4312 c= 0.00048724
é 8 - : alpha= 3.0122 [?: 1.3803 E c% | : alpha=1.1295 p:: 1.0736
E I ] L I ]
o g | | (uj o | |
5 IS | | E IS |
m I ] m I )
s | | | |
2 8 - | | % (= | |
z - Z O
w I ] w - I ]
> | | > | |
= 1 = | |
< © <
I I I o +
S v | S ° P |
= =
=) | [ | | =) | |
O 7 | (@] |
0 50 100 150 200 250 300 0 50 100 150 200 250 300
TRANSFORMED TIME TRANSFORMED TIME
C|£ o I . I |U_) o I . I
g -1 ' Eregion: z 8- :Wreglon:
> >
w ° l | L = l |
W L .
c 37 | ! s ! !
i ' m o8 .
m S| . | as] | |
% ~ | | % S | |
> | | z « | |
w S | wog I |
> o | | = 27 |
I M>=2 S=250 T= 1550 Tend= 2857 < ! M>=2 5-250 T 1550 Tend=2857
4 o | 1 -4 o + +
) ) -} | X
= =
3 i 3
1997 1999 2001 2003 1997 1999 2001 2003
ORDINARY TIME (YEAR) ORDINARY TIME (YEAR)
»n o » S 4
E 3 | mu=0.174 K0= 11.51§ c=0.00010681 B © mb= 0.13734 KO= 36.869'c= 0.00091268
E | alphaz 1.3904 p= 0.97659 g § 1, alpha= 1.9359 p= o.lbssse
w § a0 l w | l
IS I I S5 8l I
o | [ o | |
E S 4 d E o I |
o ¥ | | o - |
% I I % I I
= 84 | Z 81 |
T | | w - | |
E | | E | |
o
< © ! < !
4 4
1Y | S 7 |
-] ! )
S wtibbiabiaaild 3 kbbb bl sl
0 200 400 600 800 0 100 200 300 400 500
TRANSFORMED TIME TRANSFORMED TIME

954 3K E R LI CTOR CHEIZDWT, [A U change-point Fi%] % 5 O F IR KR E MT K,
Fig.4 The predicted cumulative curve by the ETAS after the same change-point shown by the dotted vertical line.
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