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Titov, V. V., Kânoğlu, U., and Synolakis, C. E., 2016. Development of MOST for real-time tsunami forecasting, Journal of Waterway, Port,

Coast and Oceanic Engineering, 142, 0311600410311600416.

ACKNOWLEDGMENT We are grateful to David T. Sandwell for providing us with topography harmonic expansion coefficients. This study

was supported by National Science Foundation (Grant OCE-1331463).

REFERENCES

Conclusion
Our preliminary results show that the main far-field components of tsunami propagation can be
obtained by considering only the first 40 degrees of the spherical expansion of bathymetry.
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Hydrodynamic Simulations (Aleutian – 1957)
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1. Step back & blink: Judge for yourself.

2. Use Power Spectrum

−10000 −9000 −8500 −8000 −7500 −7000 −6500 −6000 −5500 −5000 −4500 −4000 −3500 −3000 −2500 −2000 −1500 −1000 −500 0

m

REAL

150˚

150˚

180˚

180˚

210˚

210˚

240˚

240˚

270˚

270˚

−40˚ −40˚

−20˚ −20˚

0˚ 0˚

20˚ 20˚

40˚ 40˚

60˚ 60˚

0 < L < 100

150˚

150˚

180˚

180˚

210˚

210˚

240˚

240˚

270˚

270˚

−40˚ −40˚

−20˚ −20˚

0˚ 0˚

20˚ 20˚

40˚ 40˚

60˚ 60˚

0 < L < 90

150˚

150˚

180˚

180˚

210˚

210˚

240˚

240˚

270˚

270˚

−40˚ −40˚

−20˚ −20˚

0˚ 0˚

20˚ 20˚

40˚ 40˚

60˚ 60˚

0 < L < 80

150˚

150˚

180˚

180˚

210˚

210˚

240˚

240˚

270˚

270˚

−40˚ −40˚

−20˚ −20˚

0˚ 0˚

20˚ 20˚

40˚ 40˚

60˚ 60˚

0 < L < 70

150˚

150˚

180˚

180˚

210˚

210˚

240˚

240˚

270˚

270˚

−40˚ −40˚

−20˚ −20˚

0˚ 0˚

20˚ 20˚

40˚ 40˚

60˚ 60˚

0 < L < 60

150˚

150˚

180˚

180˚

210˚

210˚

240˚

240˚

270˚

270˚

−40˚ −40˚

−20˚ −20˚

0˚ 0˚

20˚ 20˚

40˚ 40˚

60˚ 60˚

0 < L < 50

150˚

150˚

180˚

180˚

210˚

210˚

240˚

240˚

270˚

270˚

−40˚ −40˚

−20˚ −20˚

0˚ 0˚

20˚ 20˚

40˚ 40˚

60˚ 60˚

0 < L < 40

150˚

150˚

180˚

180˚

210˚

210˚

240˚

240˚

270˚

270˚

−40˚ −40˚

−20˚ −20˚

0˚ 0˚

20˚ 20˚

40˚ 40˚

60˚ 60˚

0 < L < 30

150˚

150˚

180˚

180˚

210˚

210˚

240˚

240˚

270˚

270˚

−40˚ −40˚

−20˚ −20˚

0˚ 0˚

20˚ 20˚

40˚ 40˚

60˚ 60˚

0 < L < 20

150˚

150˚

180˚

180˚

210˚

210˚

240˚

240˚

270˚

270˚

−40˚ −40˚

−20˚ −20˚

0˚ 0˚

20˚ 20˚

40˚ 40˚

60˚ 60˚

0 < L < 10

150˚

150˚

180˚

180˚

210˚

210˚

240˚

240˚

270˚

270˚

−40˚ −40˚

−20˚ −20˚

0˚ 0˚

20˚ 20˚

40˚ 40˚

60˚ 60˚

L = 0 (FLAT)

150˚

150˚

180˚

180˚

210˚

210˚

240˚

240˚

270˚

270˚

−40˚ −40˚

−20˚ −20˚

0˚ 0˚

20˚ 20˚

40˚ 40˚

60˚ 60˚

Spherical Harmonic Expansion of the Pacific Bathymetry

We use a spherical harmonics series approach to decompose the bathymetry of the Pacific ocean into
its components down to a resolution of 4◦ (L = 100) and create bathymetry grids by accumulating
the resulting terms.
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Background

The distribution of tsunami amplitudes in the open
ocean is controlled by fault geometry and bathymetry.
Although detailed studies have considered heterogene-
ity effects in earthquake tsunami sources, little or no
attention has been paid to the effects of physical reso-
lution of bathymetry on tsunami waveforms in the far
field.

Regardless of the simulation method, on one hand, it
is desirable to include detailed bathymetry features in
the simulation grids in order to predict tsunami ampli-
tudes as accurately as possible, but on the other hand,
large grids result in long simulation times. It is there-
fore, of interest to investigate the amount of details in
bathymetry grids physically controlling the most impor-
tant features in tsunami amplitudes, with implications
in terms of a sufficiency level – if any – for grids in
numerical simulations.

We design pure thrust earthquake sources at 17 lo-
cations along the most commonly tsunamigenic trenches.
We then simulate tsunamis from these events on smoothed
bathymetries using the MOST algorithm (Titov et al.,
2016).
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