


Nankai Trough Earthquake

Figure 1. Topographic map of southwest Japan. The —250 m isodepth in the shelf bank is underlined with
thick blue-gray contour. Abbreviations ‘sm.’ *pzr’ and ‘c.” stand for subducted seamount, subducted paleo-
Zenisu ridge and cape, respectively. Black rectangle shows the computation area shown in the following,

and the XY coordinate system used, whose origin is located at (35°N, 140°E). Rotated green rectangle
shows the area covered by free surface elements.

(Hok et al., 2011) / (Hyodo et al., 2014)
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Spectral Element Method (SEM)
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Earthquake Event

« 2016 04 01 Nankai Earthquake
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-Finite Fault Model (Tanioka & Satake, 2001. | Baba et al., 2002)
-Rupture Velocity: Vs (3.496km/s) | 0.75*Vs (2.622km/s)
-Half-Duration: 0.7s




Simulation

* Mesh Generation — Trelis
ot @F A=-Z T3St 1300km*900km*170km mesh
-Topography Data from SRTM(http://srtm.csi.cgiar.org)
-element size 4km — computed maximum frequency = (element size)/(wave velocity)
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(SPECFEMB3D-Cartesian Manual)


http://srtm.csi.cgiar.org/

1946 Nankai Earthquake Finite Fault Model
-(Tanioka & Satake, 2001)

 Tsunami waveform inversion slip (“;)
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1946 Nankai Earthquake Finite Fault Model
-(Baba et al., 2002)

» Modified Philippine Sea Plate Model
-combined marine seismic survey results and seismicity data
-Dip: 13.00 ° — 12.00 ° 38N -
-Seismic Moment: 4.51E+21—4.9E+21
-Slip distribution variance: 132.22m? — 112.95m?
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Synthetic Seismogram

Of 2016 Nankal Earthquake
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Stations closer to event fit better

%1075 R Component of Synthethic Seismogram of 2016 Nankai Earthquake in BOSB. Freq: 0.02~0.05Hz
BOSB-Obs Data
BOSB-EA Model
5+ . ) BOSB1D-PREM
P arrival S arriv.
£
T
o
20
: P AAEAA
£
<
-5 -
1D-PREM arrival faster
| | I | | I I | J
50 100 150 200 250 300 350 400 450 500
Time(s)
%1075 T Component of Synthethic Seismogram of 2016 Nankai Earthquake in BOSB. Freq: 0.02~0.05Hz
BOSB-Obs Data
5L BOSB-EA Model

Amplitude(m)

BOSB1D-PREM

P arrival

50

Amplitude(m)

100 150 200 250 300 350 400 450 500
Time(s)

Z Component of Synthethic Seismogram of 2016 Nankai Earthquake in BOSB. Freq: 0.02~0.05Hz

BOSB-Obs Data
BOSB-EA Model
BOSB1D-PREM

Phase & Wavelength fit

100 150 200 250 300 350 400 450 500
Time(s)

Amplitude(m)

Amplitude(m)

Amplitude(m)

%107

R Component of Synthethic Seismogram of 2016 Nankai Earthquake in BUS2. Freq: 0.02~0.05Hz

BUS2-Obs Data
BUS2-EA Model
BUS21D-PREM

%107

100 150 200 250 300 350 400 450 500
Time(s)

T Component of Synthethic Seismogram of 2016 Nankai Earthquake in BUS2. Freq: 0.02~0.05Hz

BUS2-Obs Data
BUS2-EA Model
BUS21D-PREM

Body Wave fit | | | . . | |

50

o

&

%107

100 150 200 250 300 350 400 450 500
Time(s)

Z Component of Synthethic Seismogram of 2016 Nankai Earthquake in BUS2. Freq: 0.02~0.05Hz

BUS2-Obs Data
BUS2-EA Model
BUS21D-PREM

P arrival

50

100 150 200 250 300 350 400 450 500
Time(s)



Amplitude(m)

Amplitude(m)

Amplitude(m)

R Component of Synthethic Seismogram of 2016 Nankai Earthquake in DGY2. Freq: 0.02~0.05Hz

6 DGY2-Obs Data
DGY2-EA Model
DGY21D-PREM

BRSNS DA >

P arrival

Rayleigh Wave misfit

50 100 150 200 250 300 350 400 450 500
Time(s)

T Component of Synthethic Seismogram of 2016 Nankai Earthquake in DGY2. Freq: 0.02~0.05Hz

4 DGY2-Obs Data
DGY2-EA Model
o arrival DGY21D-PREM
2 arrival
0

50 100 150 200 250 300 350 400 450 500
Time(s)

Z Component of Synthethic Seismogram of 2016 Nankai Earthquake in DGY2. Freq: 0.02~0.05Hz

%107

DGY2-Obs Data
DGY2-EA Model
DGY21D-PREM

P arrival

50 100 150 200 250 300 350 400 450 500
Time(s)

Amplitude(m)

Amplitude(m)

Amplitude(m)

SEO2-Obs Data
SEO2-EA Model
SEO21D-PREM

-4
6 I I I I I I I I |
50 100 150 200 250 300 350 400 450 500
Time(s)
%1075 T Component of Synthethic Seismogram of 2016 Nankai Earthquake in SEO2. Freq: 0.02~0.05Hz
51—

SEO02-Obs Data
SEO2-EA Model
SEO21D-PREM

P arrival

Love Wave fit

SC I I I I I I I
50 100 150 200 250 300 350 400 450 500
Time(s)
%1075 Z Component of Synthethic Seismogram of 2016 Nankai Earthquake in SEO2. Freq: 0.02~0.05Hz
6— SEQ2-Obs Data
SEO2-EA Model
41— SEO21D-PREM

P arrival

150 200 250 300 350 400 450 500



Amplitude(m)

Amplitude(m)

Amplitude(m)

%1070 R Component of Synthethic Seismogram of 2016 Nankai Earthquake in SMKB. Freq: 0.02~0.05Hz

P arrival

SMKB-Obs Data

SMKB-EA Model
SMKB1D-PREM

50 100 150 200 250 300 350 400 450 500
Time(s)
%107 T Component of Synthethic Seismogram of 2016 Nankai Earthquake in SMKB. Freq: 0.02~0.05Hz
6 SMKB-Obs Data
SMKB-EA Model
4 SMKB1D-PREM
P arrival
2L
()
4
6
| | | | | | | | |
50 100 150 200 250 300 350 400 450 500
Time(s)
%1078 Z Component of Synthethic Seismogram of 2016 Nankai Earthquake in SMKB. Freq: 0.02~0.05Hz
6 SMKB-Obs Data

SMKB-EA Model
SMKB1D-PREM

50 100 150 200 250 300 350 400

450 500



Synthetic Seismogram

Of 2016 Nankal Earthquake
(Freq: 0.05~0.1Hz)
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Synthetic Seismogram

Of 1946 Nankal Earthquake
Freq: 0.02~0.05Hz
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Synthetic Seismogram
Of 1946 Nankal Earthquake
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Conclusion

» 2016 Nanaki Earthquake: East Asia Model | 1D-PREM | Observation Data Comparison
 East Asia model:
* 0.02Hz~0.05Hz Body Wave & Love Wave: fit well
* High Frequency & Rayleigh Wave: not fit so well
 1D-PREM.:
» High Frequency Surface Wave: fit well
 Aurrive faster than EA

» 1946 Nankai Earthquake: Different Finite Fault Model & Different Rupture Velocity Comparison
« Kinematic parameters are important

» Future Research: (Seok Goo Song, 2016)
 Limitation of kinematic parameters '
-pseudo-dynamic source model based on statistical analysis on
Kinematic source parameters of dynamic rupture models
* Quantitative analysis of synthetic seismograms

1-Point Statistics

along-dip (km)







