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Understanding of the mechanisms that cause earthquake occurrences by studying the
dynamic triggering

Miyazawa, Masatoshi
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Passage of seismic waves from large earthquakes often remotely trigger other
earthquakes. We studied the triggering of such triggered earthquakes to provide a better understanding of
the mechanisms that cause earthquake occurrences. The triggering mechanisms studied in this research
project include volcanic earthquakes in Hakone volcano in 2011 and the 2011 M6.4 Eastern Shizuoka
earthquake, which were dynamically triggered by the 2011 M9.0 Tohoku-Oki earthquake. We also found that
the 2014 M7.9 Rat Islands earthquakes may have been remotely triggered by seismic waves from significant
seismicity of M7- earthquakes in the Kermadec Islands located about 9000 km away.

2011 2011 2014



AT (B TR ~Forah) 2. ED ko)

@
@

€Y

@

Miyazawa and Brodsky(2008)

2011 3
2011 3 15
M6.4 2014 6

2011 3 11

(1)2011
2011

25
300

M4

L L 15
5 |
(o]
4]
L0 T
8
v 3 7 £
3 5
3 z
c 2] [
=) H
3 -]
= ] - 5 E
5
o
0|
- T T L—— T T T T T T v
1446 50 55 1500 05 10 15 20 2 30 35 40 (JST)
11 March, 2011
Mima7 4 Mima? 6 Mimi7.5
L ! | I ! 350
5
4
o * ]
=1
2
ERR
<)
I
=z,
o0
-
1446 50 55 1500 05 10 15 20 25 30 35 40 (JST)

11 March, 2011



(2)2011 V6.4
2011 4
4
M6.2
200 kPa
4
M 64 E.Shizuoka
A 5‘7 ----- N _
r’?/z M 6.2 Fukushin a-Oki
" o ¢
>200 kPa Large afershocks
M 9.0 Tohoku-0 kiearthquake
NN
N0
)
(3)2014  M7.9
2014 6
M6.9,
M6.5, M6.7
1 9000km
M7.9
M7

Amplitude (um/s)

Pa

0.0037%

10

80

60 +

40

20

i

I

I i%
1
R

Ul

=Em »wz oc

ACFF

Ao,

At

M6.

T T T T
1000 2000 3000 4000 6000

Time from origin of Mw6.9 (sec)

Mwe.7 ¥ 4
] NN
o OSSN o
NN |

20 sec

Mw6.9+Mw6.5

oo e |

500 sec

(6.9,
) M7.9

NG.5,
7)(5700

(5700 )

Masatoshi Miyazawa, Seismic fatigue

failure may have triggered the 2014
Mw7.9 Rat Islands earthquake,
Geophysical Research Letters, ,
Vol .42, 2015, pp.2196-2203, doi:
10.1002/2015GL063036
Matched Filter Method
2013

Vol.68 2015 No. 1 pp.1-15
Matched Filter Method
2011

Vol .57B
2014 pp.70-75
http://repository.kulib.kyoto-u.ac.jp



/dspace/handle/2433/196159
Yohei Yukutake, Masatoshi Miyazawa,

Ryou Honda, Masataka Harada, Hiroshi
I'to, Minoru Sakaue, Kazuki Koketsu, and
Akio Yoshida, Remotely triggered
seismic activity in Hakone volcano
during and after the passage of surface
waves from the 2011 M9.0 Tohoku-OKi
earthquake, Earth and Planetary Science
Letters, , Vol.373, 2013,
pp-205-216,

doi:10.1016/]j .epsl.2013.05.004

Masatoshi Miyazawa, Rina Tamura,

Integrated seismicity model to detect
pairs of possible interdependent
earthquakes and its application to
aftershocks of the 2011 Tohoku-Oki
earthquake and sequence of the 2014
Kermadec and Rat Islands earthquakes,
AGU Fall meeting, 2015 12 14 , San
Francisco (USA)

Yohei Yukutake, Magma-hydrothermal

system and its relation to earthquake
swarms at Hakone volcano, central Japan,
revealed by dense seismic observation,
26th 1UGG General Assembly 2015, 2015
6 30 , Prague (Czech Republic)
Masatoshi Miyazawa, Possibility of

remote triggering of the 2014 Mw7.9 Rat

Islands earthquake examined by an

integrated seismicity model, 26th 1UGG

General Assembly 2015, 2015 6 30
, Prague (Czech Republic)

Shiro Ohmi, Seismic activity near the

Mt. Hotaka in the Hida mountain range,
central Japan, detected by the matched
filter method, 26th IUGG General
Assembly 2015, 2015 6 29 , Prague
(Czech Republic)

2011 3 15
(M6.4)
2015 5
26
2014 5
2014
2014 11 25

Masatoshi Miyazawa, Triggering

sequence of seismicity by dynamic

stress changes from the 2011 Mw 9.0

Tohoku-0Oki earthquake,

IAHS-1ASPO-IASPEI Joint Assembly, 2013
7 24 Gotenburg (Sweden)

Yohei Yukutake, Masatoshi Miyazawa,

Ryou Honda, Masataka Harada, Hiroshi
I'to, Minoru Sakaue, Kazuki Koketsu, and
Akio Yoshida, Remotely triggered

seismic activity in Hakone volcano
during and after the passage of surface
waves from the 2011 M9.0 Tohoku-OKi
earthquake, IAVCEI 2013, 2013 7 21

( )

o

MIYAZAWA, Masatoshi

&)

OHMI, Shiro

YUKUTAKE, Yohei



