> "‘r
Dept. Earth & Planetary Sciences, Harvard University
Dept. Earth Science, Rice University

4t QUEST Workshop
May 22, 2013




Seismic Wavefront and Seismic Array
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2004 Mw 9.3 Sumatra-Andaman Earthquake
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Hi-net Array in Japan
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Synthetic Data

Aligned on theoretical (iasp91) P-wave travel times
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Travel Time (seconds)
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Synthetic Data (Incorrect Location)

Aligned on theoretical (iasp91) P-wave travel times
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3-D Structure
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Waveform Cross Correlation
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P Wave Alignment (Cross Correlation)
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Empirically Corrected Wavefront
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Stacks and Time Slice (60 seconds)
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Time Slices
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Rupture Propagation

e 0-120 seconds

» Greatest energy release
north-west of the northern
part of Sumatra Island

e ~220 seconds

* Large energy release north-
west of Great Nicobar Island

e ~300 seconds

* Large energy release around
Car Nicobar Island

 Change in direction

e Duration ~540 s

* Rupture extends from
northern Sumatra to northern

end of Andaman Islands

animation available at http://seismology.harvard.edu/resources.html



2011 ny 9.0 Japan Earf[hquake

EXPLANATION

* M9.0 Great Tohoku

Y M7.9 Aftershock

Y M7.2 Foreshock
Y M7.1 Aftershock

Mag 2 7.0
® 0-69km
, IPPINE SE . A e © 70-299
m- 1300 £ o T ® 300-600

RELATIVE PLATE MOTIONS Scale 1:20,000.000 Plate Boundaries
. . . o__ us 0 ™ 10 —A— Subduction
The red vectors represents the motion of the Pacific Plate relative == - — e — [T

to the Philippine Plate. and the Philippine Plate relative to the Transform
Eurasia Plate in the region. The motion of the Pacific Plate is

generally 60 mm/yr north westward with respect to the = Divergent
Philippine Plate. The motion of the Philippine Plate is generally
44 mm/yr north westward with respect to the Eurasia Plate. ---- Others
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Continuous Back-Projection: 25 Minutes
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animation available at
http://seismology.harvard.edu/resources.html




Hidden Earthquakes
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Earthquake Detection: Comparison with JMA
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Distribution of Detected & Undetected Events

first 25 hours
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Subduction Interface

Depth (km)
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stable of conditionally stable
(tsunami earthquakes)
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modified from Yao et al. (2013)
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Earthquake Detectlon Comparlson W|th JMA
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Hidden Earthquakes
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Summary

. Hidden Earthquakes
| - Subduction Interface
- Potential Hazard

Z Shadow Zone Effect
R —«Internal Structure

— Incomplete Catalogue




