22
1968
1 1702 Hashimoto et al., 2011
22 Hierarchical
matrices H-matrices Hackbusch,1999
O(N) O(N) O(NlogN)

1702 Ohtani et al., 2011

3004 Matsuzawa et al., 2010

7023 , 2010



22

2010

GPS

22

4001

22

1702

1702 Fukuda and Johnson, 2010 Johnson and Fukuda,

51 249.8

1702 Igarashi, 2010



1405

AE

Predictability)

22

1405

17

5003

02 Terakawa et al., 2010

Terakawa and Matsu'ura, 2010

AE

AE

AE

CSEP (Collaboratory for the Study of Earthquake
CSEP

12 91



1406

1802

7012 Hirose and Maeda, 2011

22

GPS
CMT

CSEP

Fukuda, J., and K. M. Johnson, 2010, Mixed linear-non-linear inversion of crustal deformation data: Bayesian inference
of model, weighting and regularization parameters, Geophys. J. Int., 181, 1441-1458.

Hashimoto, C., Fukuyama, E., Terakawa, T., Sagiya, T., Nakajima, K., Sato, T., and Matsu’ura, M., 2010, Development
of a predictive simulation system for crustal activities in and around Japan -VII, Annual Report of the Earth
Simulator Center, the Earth Simulator Center, Japan Agency for Marine-Earth Science and Technology.

Hatano, T., 2010, Critical scaling of granular rheology, Progr. Theoretical Phys. Suppl., 184, 143-152.
-4 -



Hatano, T., 2010, Constitutive law of dense granular matter, J. Physics, Conference Series 258, 012006,
d0i:10.1088/1742-6596/258/1/012006.

Hirose, F., and K. Maeda, 2011, Earthquake Forecast Models for Inland Japan Based on the G-R Law and the Modified
G-R Law, Earth Planets Space (in press).

, 2010, ) , 84,
547-549.

Hok, S. and E. Fukuyama, 2011, A new BIEM for rupture dynamics in half-space and its application to the 2008
Iwate-Miyagi Nairiku earthquake, Geophys. J. Int., 184, 301-324.

Hori, T. and S. Miyazaki, 2010, Hierarchical asperity model for multiscale characteristic earthquakes: a numerical study
for the off-Kamaishi earthquake sequence in the NE Japan subduction zone, Geophys. Res. Lett., 37, L10304,
doi:10.1029/2010GL042669.

Igarashi, T., 2010, Spatial changes of inter-plate coupling inferred from sequences of small repeating earthquakes in
Japan, Geophys. Res. Lett., 37, L20304, doi:10.1029/2010GL044609.

Imanishi et al., 2011, Depth—dependent stress field in and around the Atotsugawa fault, central Japan, deduced from
microearthquake focal mechanisms: Evidence for localized aseismic deformation in the downward extension of the
fault, J. Geophys. Res, 114, doi:10.1029/2010JB007900.

Imoto, M., 2011, Performance of a seismicity model for earthquakes in Japan (M>5.0) based on P-wave velocity
anomalies, Earth, Planets Space (in press).

Johnson, K. M., and J. Fukuda, 2010, New methods for estimating the spatial distribution of locked asperities and
stress-driven interseismic creep on faults with application to the San Francisco Bay Area, California, J. Geophys.
Res., 115, B12408, doi:10.1029/2010JB007703.

, 2010,
, 2,62, 57-69.

Matsuzawa, T., H. Hirose, B. Shibazaki, K. Obara, 2010, Modeling short- and long-term slow slip events in the seismic
cycles of large subduction earthquakes, J. Geophys. Res., 115, B12301, doi:10.1029/2010JB07566.

Mitsui, N., T. Hori, S. Miyazaki, and K. Nakamura, 2010, Constraining interplate frictional parameters by using limited
terms of synthetic observation data for afterslip: a preliminary test of data assimilation, Theoretical and Applied
Mechanics Japan, 58, 113-120.

Nanjo, K. Z., T. Ishibe, H. Tsuruoka, D. Schorlemmer, Y. Ishigaki, and N. Hirata, 2010, Analysis of completeness
magnitude and seismic network coverage for Japan, Bull. Seism. Soc. Am., 100, 6, 3261-3268.

Nanjo, K. Z., H. Tsuruoka, N. Hirata, and T. H. Jordan, 2011, Overview of the first earthquake forecast testing
experiment in Japan, Earth Planets Space (in press).

Ohtani, M., K. Hirahara, Y. Takahashi, T. Hori, M. Hyodo, H. Nakashima and T. lwashita, 2011, Fast computation of
quasi-dynamic earthquake cycle simulation with Hierarchical Matrices, Procedia Computer Science (in press).
Sasaki, 2011, T., Data assimilation for earthquake cycle simulations: estimation of frictional parameters on a plate

boundary with geodetic data, Master dissertation, Nagoya University.

Shibazaki, B., S. Bu, T. Matsuzawa, H. Hirose, 2010, Modeling the activity of short-term slow slip events along deep
subduction interfaces beneath  Shikoku, southwest Japan, J. Geophys. Res., 115, BO00A19,
doi:10.1029/2008JB006057.

Smyth, C. and J. Mori, 2011, Modelling temporal variations of seismicity parameters to forecast seismicity rates in

Japan, Earth Planets Space (in press).



Smyth, C., J. Mori, C. Jiang, 2010, Model Ensembles for Prediction of Wenchuan Aftershock Activity, Bull. Seismol.
Soc. Am., 100, 2532-2538, doi: 10.1785/0120090300.

Terakawa, T. and M. Matsu ’ura, 2010, 3-D tectonic stress fields in and around Japan inverted from CMT data of
seismic events, Tectonics, 29, TC6008, doi:10.1029/2009TC002626.

Terakawa, T., A. Zoporowski, B. Galvan, and S. A. Miller, 2010, High pressure fluid at hypo-central depths in the
L *Aquila region inferred from earthquake focal mechanisms, Geology, 38, 995-998.

Yamashina, K. and K. Z. Nanjo, 2011, An improved relative intensity model for earthquake forecast in Japan, Earth

Planets Space (in press).



Memaory |GB]

1968F+EhiE (M=82) OBREICEITS
BHEBE—FEBCEE  E2U17)L

O O R R Y R
'* ol FARUF r—hOED ¢ v
BhEl =
. _.f""f#-. rf';
ne mi1oso0 "mzwron
*Hﬂmﬂ'm o 20 L1 Lon) [ 1] 199 Lk (L] g m 2000
| v Fubuymm & W
1968
1702
1000 s 000 mr =y 100
) g’ (b) < (@ oHeg
r=10" - w =10 —» Ny
original —e— ofiginal —e—
10 § ﬂlﬂ?:l 1 100 {HNIr i &
OMioghl)
o m - Dng| 1oF ._.". ]
Z » /
- 2 -} _l'
oy -.;.-f '| E 10 vl E :
I - 1
¢ _-"'{ 1 i
o '| i_
i o b em 100 —=
“ o e Kma= ) =
v, ‘ Kua=10
o1 L " 0.1 . a1 .
01 1 10 100 o 1 10 100 o NI 110,_' 0
N{10Y N[10"
(N) (@ (b, ©)
Hierarchical matrices H-matrices
O(N? s H-matrices O(N)
N=10° O(N)
IS 10*
kACA=20
(O(NlogN)) ) 1702 Ohtani et al., 2011



. -

2011

Estimated time interval [day]

300

250

Sequential data assimilation

CIT

200

150

100

50

——True interval [
249.8days

—e—5.1days

4 6

8 10 12

Days after Tonankai

4001

1702

Sasaki,



(@)

Time (year)

50

58

1702

lse
S.Kii  N.Kii Bay Tokai

0 a0

100 150 200 250 300

X (km)

e ——]
-12 =10 -4 -5
log(v, m/s)

30 km

Matsuzawa et al., 2010

Terakawa et al., 2010

(b)

Tremor (Obara et al,

Excess fluid pressure (MPa)

2010)

§ T ¥ — -t
=] ,"l..-.....'.r.d.---_-,‘.,“ -l
i R O e S 3
- B T ...i--—,_,_ o
= e - ... i BN
=1 F R LUT TTTER -
L R PR T
- dee T b ol
Tt LSt e S
S | ek T Eeeei e
~ T LT S
e Il
g1 G e S
. _‘....h.l. -._—_-,::"“ -
™ e e e
g 3 e e e e
E o et .
= I e
LI P -
N =
w3 TrET T -
e .' . raa— —
@ [ A e
(= Bl g fm—ie
3 b = "‘“_' p—
Ji— . .' - - .  E—
R - -
o~ 5 -
-I T T T T T
0°  50° 100° 150° 200° 250° 300°

N. Kii
3.3 month 4.9 month
(0.28 years) (0.41 years)

Obara et al. (2010)
3004

X (km)
Tokai
4.3 month

(0.34 years)



""""""""" " A ";)'T"""'""" ST IR r"""" T S
A i : LB

[T T B )
n : [ 1
[ B - | Lo lli ]
" |\ , i.j.("! y 1
I . b q
L3 > i n - 1
:é; !
l{f P ? [
- -, L}

4 i B
_ & ¥ i o ‘
L..-'-'---' 'l"'-'--&--'--'.'.' ------..&---.'."-' ---'I.'.-.k--'.'---- -'."I'.'--q%.-'-'l'..I'-' ---.'I'--'!

- ] o F \ 1 1 1 v TE Y pr Ly

[ ; [ [T J s | L n-n:;,.-r’ J | S """"'{;/'J ;. & !u—. _.:;/J \ ]
| T . \ . ' A N ‘. 0 ' ‘. ie 5] ]
Vil 0 e g s bl iR
e I SR 0 el
ot o L g 14 g i .
3 Py Vel Pl |
LAl " . ' B kel i
N i e A o % . ] [
ll’-‘.:" = E‘ : [ & 1
P i D ol -
Y e s I []
:r,:.i.ﬁf g i 8 ) |
P gt | N N 0 L]

7. CSEP (Collaboratory for the Study of Earthquake Predictability)
3
1406

-10 -



	１（２）（２－１）地震発生予測システム
	図

