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* Tsunami observation Deep-ocean
Assessment Reports of Tsunamis (DART)
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2010 Chilean EQ tsunami
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Traveltime anomalies from 2010 Chile and 2011 Tohoku-Oki EQ tsunamis.

Small initial negative phases at distant locations.
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Travel time difference (min)

Observed traveltime — Long-wave simulation traveltime
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2011 Tohoku earthquake
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2011 Tohoku-Oki EQ tsunami

0.06

0.00

Near field
A

60°

-0.06

0.3

0.00

0.1

0.0

o1 b b bbb

0.1 30413 l

0.0

-0.1 EEETIETEENI INEENE FARRT] FRRERAA INET | -0.1 EEETINTTE NI ERREN I RRRE NI FRR WA M| PET
15 16 17 18 19 20 21 14 15 16 17 18 19 20

After origin time (hr)

Amplitude (m)

Far field



Amplitude (m)
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1. Time-variable gravity potential
2. Compressible water
3. Elastic earth

1. constant gravity/time-variable gravity change associated with mass motion

g L g
l l Ji 2. (in)compressible (in)homogenous water

3. rigid ocean floor/elastic ocean floor

Old view New view



Tsunami propagation over 2D bathymetry of the real Earth 1D Earth normal mode for PREM
with an ocean layer
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Amplitude (m)

2010 Chilean EQ Theoretical_dispersion_curve(4km_ocean)
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Amplitude (m)

2010 Chilean EQ Theoretical_dispersion_curve(4km_ocean)
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Amplitude (m)
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Phase velocity (m/s)
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2011 Tohoku-Oki EQ
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Travel time difference (min)
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4

Seawater compressibility, elasticity of the solid Earth and gravity
potential change are the main causes of the delay and small
initial negative phase at distant tsunamis.

* A new economical method to compute synthetic tsunamis has

\_ been developed. /
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Phase veloctiy (m/s)

Contribution of compressible water, elastic Earth,
gravitational potential change to tsunami phase velocity

Theoretical dispersion curve(4km ocean)
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Power spectrum density (m?sec)
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2014 northern Chile EQ (M8.1) tsunami
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Traveltime delay of 2014 northern Chile tsunami
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