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Comprehensive study on waveform analysis, model, and simulations for
understanding the mechanism of anomalously large intensity caused by deep
earthquakes

Furumura, Takashi
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We examined the broadband waveform of deep-focus earthquakes occurring
beneath Sea of Japan and find that the S waveforms suddenly change to show low-frequency precursor
as the source depth increase over 400 km. Since it is anticipated to be occur due to the effect of
wedge-shaped low-wavespeed MOW, we conducted finite-difference method simulation of seismic wave for

the deep Vladivostok earthquake §578 km, Mw6.8) of 12 Feb. 2010. The result of simulation
demonstrateed that the effect of low-wavespeed anomaly of MOW for guiding seismic wave in frequency
between 2 to 4 Hz towards upward along the slab. Due to this, the slab-waveguide effect becomes 3
times larger than that without MOW.

Mow



>1Hz

400km

2013 4

609 km M8.3

3000 km
7000 km

400 km

400 km

-5 10%
MOwW

MOW 400

km

F-net, GSN

400 km

(<400 km)
Hz
WAL~ T OF Ay 7
215~578 km
400 km P
1 Hz
£e3t = E%E € IR
- O I 3
s 77 F 3 , ]
i
s +
{ it
P 2 &
ol al b c di e | i /] k |
1000 800 600 400 200
Distance [km]
.
% 42':‘
4

140
Longitude [E]
a-k
Transverse




Mow

1728km*1400km*800km
2010
578 km

(@) T T Ty T (b)

Mow

0.25 km
18
Mw6. 8

T- Distanco / 120 fs)

MOW

MOW
P 5 S
MOW
410 km)~20kn (660 ki)

40 140

PGA
Radial

NOW

MOW

100 km(

MOW

. cosmec

Tt
s _§ § ¥
~ahansasnenc
El | E
S E
= §

I FEFRRR T T “‘;:5.:" :
‘ 4I#kdﬁl§fT 1 ‘ ¥ i l
Ll T -

@)
(b)mow ©)
2015
2015 30
682 km Mw7.8
50 km
400km
HAb~JbE
-NET, KiK-net
F-net
.5 km/s
<0.5 Hz S
>1 Hz S 4.5
km/
EREAS L, BE~HI
S
MOW
MOW

AL, BE~HdbomES L~ L)




2015

Pacific
Plate

Ogasawara
Islands - ‘|

2015
68
258 P S
5
Furumura, T. and B.L.N. Kennett,

Unusual strong ground motion across
Japan from the 680 km deep 30 May 2015
Ogasawara Islands Earthquake, J.
Geophys. Res., 122, 1-20, 2017, doi:
10.1002/20173B014519.

Furumura, T., B. L. N. Kennett and S.
Padhy, Enhanced waveguide effect for
deep-focus  earthquakes in the
subducting Pacific slab produced by a
metastable olivine wedge, J. Geophys.
Res., 121, 6779-6796, 2016,
doi:10.1002/2016jb013300.

Takemura, S., T. Maeda, T. Furumura,
and K. Obara, Constraining the source
location of the 30 May 2015 (Mw 7.9)
Bonin deep-focus earthquake using
seismogram envelopes of
high-frequency P waveforms:
occurrence of deep-focus earthquake at
the bottom of a subducting slab,
Geophys. Res. Lett., 43, 4297-4302,
2016, doi:10.1002/2016GL068437.

Padhy, S., T. Furumura and T. Maeda,
Decoupling of Pacific subduction zone
guided waves beneath central Japan:
Evidence for thin slab, J. Geophys.

Res., 119, 8478-8501, 2014,doi:
10.1002/2014JB011562.
Kennett, B.L.N., T. Furumura and

Y.Zhao, High-frequency Po/So guided
waves in the oceanic lithosphere:
Il1—heterogeneity and attenuation,
Geophys. J. Int., 199, 614-630, 2014,
doi: 10.1093/gji/ggu286.

¢y

5

Furumura, T. and BLN Kennett, Peculiar
strong ground motions from the very
deep (h=680 km) Mw 7.9 Ogasawara
Islands earthquake of 2015 May 30,
IAG-1ASPEI 2017 Meeting, 2017, Kobe.
Furumura, T. and BLN Kennett,
Observation and simulation of the
regional-distance S-PL wave from the
very deep (h=680 km) Mw 7.9 Ogasawara
Islands earthquake of 2015 May 30,
JpGU-AGU Joint Meeting. 2017, Chiba.
Furumura, T., S.Padhy and BLN Kennett,
The waveguide/anti-waveguide effect
of the subducting Pacific slab for
deep-focus Earthquakes, Japan
Geoscience Union Meeting AGU Joint
Session, 24 May 2016, Chiba.

, 2015
30 ,
2015 2015
10 26 .
Simanchal PADHY,
, 2014
2014 11 26

FURUMURA, Takashi

80241404



