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M7.4 Earthquake occur nearshore Hualien
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A M7.4 earthquake occur at the boundary between land and sea region in Hualien County,

Taiwan.

* Following the strong shock, tsunami was generated and triggered the warning alarm.



Sea level Observation
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* Tsunami signal were instrumentally recorded at tide




Preliminary Fault models for Simulation
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(Hank and Kanamori, 1979)

My= Moment
u = righty (30 GPa)
S = Fault area
D = slip value

Fault parameters

Faultarea 64 (km) x 32 (km)
Faultslip  2.35 (m)

Fault 23.5 (km)

depth (km)



Co-seismic crustal deformation for Simulation
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* (Co-seismic crustal deformation of the two preliminary fault models are calculated by
using Okada’s theory (Okada, 1985).

 The sea-surface deformation is assumed to be the same as crustal deformation, and
therefore inputted for wave propagation model.



Numerical condition for Simulation
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Numerical conditions for tsunami simulation

Governing
Equation

Coordinate
system

Boundary
condition

Bathymetry
data

Manning
roughness
coefficient

Time step

Integrated
total time

Nonlinear Theory Shallow Water
Equation (NSWE)

Sphere coordinate system

Open boundary

1 are-min (1800 m) from GEBCO data

0.025 sm3

0.5 sec

6 hours




Simulated distribution of maximum tsunami
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* Both modeling showed Maximum tsunami energy focusing on Yilan basin and Ishigaki islands.

* The tsunami energy significantly radiated offshore compared to NP2 (affected by strike angle).



Simulated and Observed tsunami waveforms
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* Fault plane of NP1 gives slightly higher wave height than NP2.
* Both model well simulate the first and maximum wave spatially and temporally.

* Amplified and persistent later phases are visible in both stations.



Concluding remarks

* We collected and proceeded the sea level records at Ishigaki and Naha stations in Okinawa
Prefecture, Japan. We noticed the tsunami signal approximately 30 min (at Ishigaki) following
the earthquake occurrence.

* We developed fault models based on Empirical scaling relations and Moment Tensor solution of
USGS for tsunami simulation.

* We validated the fault models by comparing simulated and observed waveforms. We noticed
that both single fault models can reproduce the observation reasonably well.

* We noticed that the tsunami energy mainly focus along East Taiwan, Yilan basin and Ishigaki
islands. We also measured that the energy transportation path from the two fault models is
significantly different.



Thank you
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