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Nankai Trough Earthquake

(Hok et al., 2011) / (Hyodo et al., 2014)



Boundary

Condition

Spectral Element Method (SEM)

Equation of Motion

Weak formulation

Lagrange Polynomial

Approximation

Shape Function

Gauss-Lobatto-Legendre Point

GLL Integration Rule

(Komatitsch & Tromp, 1999)



• 2016_04_01 Nankai Earthquake

-Mw 5.9

-Lat: 33.38° Lon: 136.39 ° Depth: 18.8km

-necis.kma.go.kr 기상청지진관측소자료

-32개광대역속도관측소 & 시추공광대역속도관측소

-Point Source Model (Global CMT Catalog)

-East Asia Model (Kim et al., 2016) / 1D-PREM (Dziewonski & Anderson, 1981 )

• 1946_12_20 Nankai Earthquake

-Mw 8.4

-Lat: 33.03 ° Lon: 135.62 ° Depth: 30.0km

-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

Earthquake Event

(SPECFEM3D-Cartesian Manual)



• Mesh Generation – Trelis

-한반도와일본을포함한 1300km*900km*170km mesh

-Topography Data from SRTM(http://srtm.csi.cgiar.org)

-element size 4km → computed maximum frequency = (element size)/(wave velocity)

• Computation – SPECFEM3D Cartesian

-dT = 0.04s

-Nstep = 20000

-cpu 200: ~10hrs

Simulation

(SPECFEM3D-Cartesian Manual)

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


1946 Nankai Earthquake Finite Fault Model 

-(Tanioka & Satake, 2001)

• Tsunami waveform inversion

• Strike: 250.00° / Dip: 33.38° / Rake: 120.00 °

• 29 subfaults - 45km*45km

• Slip distribution: 0 ~ 6.22m

(Tanioka & Satake, 2001)



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 °

-Seismic Moment: 4.51E+21→4.9E+21

-Slip distribution variance: 132.22m2 → 112.95m2

(Baba et al., 2002)



Synthetic Seismogram

Of 2016 Nankai Earthquake
(Freq: 0.02~0.05Hz)



Phase & Wavelength fit

Body Wave fit

1D-PREM arrival faster

Stations closer to event fit better



Rayleigh Wave misfit

Love Wave fit





Synthetic Seismogram

Of 2016 Nankai Earthquake
(Freq: 0.05~0.1Hz)



1D-PREM fit better





Surface wave dispersion

→ crust effect?



Synthetic Seismogram

Of 1946 Nankai Earthquake
(Freq: 0.02~0.05Hz)



Dominant effect

of rupture velocity

2~4 times

Amplitude difference



Tanioka & Satake : Faster phase

Baba et al. : Larger Amplitude





Synthetic Seismogram

Of 1946 Nankai Earthquake
(Freq: 0.05~0.1Hz)



Stations closer to event fit better







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

• Arrive faster than EA

• 1946 Nankai Earthquake: Different Finite Fault Model & Different Rupture Velocity Comparison

• Kinematic parameters are important

• Future Research:

• 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

(Seok Goo Song, 2016)
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