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Example of Active Faults

Izmit, 1999, M:7,6




Triangulation, Leveling and Trilateration
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_ A detail of the triangulation of Hanover
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GPS Systems
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Interferometric Synthetic Aperture Radar
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Borah Peak
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Largest Earthquakes in the World Since 1900

Chile 19600522 9.5 -38.29 -73.05

Prince 1964 0328 9.2 61.02  -147.65

Off the West 2004 1226 9.1 3.30 95.78

Near the 20110311 9.0 38.322 142.369
East Coast o

Honshu,

Japan

Kamchatka 19521104 9.0 52.76  160.06

Offshore 201002 27 8.8 -35.846 -72.719
Maule, Chile

Off the 190601 31 8.8 1.0 -81.5
Coast of
USGS Hational Earthquake Information Center Ecuador
. 8. Ratlslands, 19650204 8.7 51.21 178.50
Global Seismic Moment Release January 1906 - December 2005 Southfarn Chile Alaska

9. Northern 20050328 8.6 2.08 97.01
Sumatra,
Indonesia

10. Assam 195008 15 8.6 28.5 96.5
Tibet

San Francisco (1906)
M, =79

Kamehatia ., Intra Philippines
"Honshu

£ 1 LY
Kurles Columbia-Ecuador

YIRS Contral
Chile

Total Moment: 10 x 10* Newton-meters . . .
Seismic energy release in the 20th century



http://earthquake.usgs.gov/earthquakes/world/events/1960_05_22.php
http://earthquake.usgs.gov/earthquakes/states/events/1964_03_28.php
http://earthquake.usgs.gov/earthquakes/states/events/1964_03_28.php
http://earthquake.usgs.gov/earthquakes/states/events/1964_03_28.php
http://earthquake.usgs.gov/earthquakes/states/events/1964_03_28.php
http://earthquake.usgs.gov/earthquakes/eqinthenews/2004/us2004slav/
http://earthquake.usgs.gov/earthquakes/eqinthenews/2004/us2004slav/
http://earthquake.usgs.gov/earthquakes/eqinthenews/2004/us2004slav/
http://earthquake.usgs.gov/earthquakes/eqinthenews/2004/us2004slav/
http://earthquake.usgs.gov/earthquakes/eqinthenews/2011/usc0001xgp/
http://earthquake.usgs.gov/earthquakes/eqinthenews/2011/usc0001xgp/
http://earthquake.usgs.gov/earthquakes/eqinthenews/2011/usc0001xgp/
http://earthquake.usgs.gov/earthquakes/eqinthenews/2011/usc0001xgp/
http://earthquake.usgs.gov/earthquakes/world/events/1952_11_04.php
http://earthquake.usgs.gov/earthquakes/eqinthenews/2010/us2010tfan/
http://earthquake.usgs.gov/earthquakes/eqinthenews/2010/us2010tfan/
http://earthquake.usgs.gov/earthquakes/world/events/1906_01_31.php
http://earthquake.usgs.gov/earthquakes/world/events/1906_01_31.php
http://earthquake.usgs.gov/earthquakes/world/events/1906_01_31.php
http://earthquake.usgs.gov/earthquakes/states/events/1965_02_04.php
http://earthquake.usgs.gov/earthquakes/states/events/1965_02_04.php
http://earthquake.usgs.gov/earthquakes/eqinthenews/2005/usweax/
http://earthquake.usgs.gov/earthquakes/eqinthenews/2005/usweax/
http://earthquake.usgs.gov/earthquakes/eqinthenews/2005/usweax/
http://earthquake.usgs.gov/earthquakes/world/events/1950_08_15.php
http://earthquake.usgs.gov/earthquakes/world/events/1950_08_15.php
http://earthquake.usgs.gov/earthquakes/world/events/1950_08_15.php
http://earthquake.usgs.gov/earthquakes/world/events/1950_08_15.php
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Tecbnic Framework
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Rupture propagatlon of 2010 Chile
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Crustal Deformation

PALSAR ScanSAR-ScanSAR interferometry
Path:422, Master: 2008/4/10, Slave:2010/3/1

-33° T T
Analysis: NIED Proclessed with GMTSAR
{available at
L ftp:/#topex.ucsd.edu/pub
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PALSAR level 1.0 data are shared among PIXEL (PALSAR Interferometry Consortium
to Study our Evolving Land surface), and provided from JAXA under a cooperative 38 <
research contract with ERI, Univ, Tokyo The ownership of PALSAR data belongs to 286° 287° 288°

METI (Ministry of Economy, Trade and Industry) and JAXA

Ando,2010
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Coastal Uplift

Levantamiento y hundimiento de la costa
(Terremoto Mw8.8, 27 de Febrero de 2010)

Peninsula
de Arauco Vargas et al. (2010)
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1 Coseismic static displacement field derived from cGPS sites.
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displacement [m]

Coseismic static displacement field for survey sites (red arrows) and cGPS sites (green
arrows) in the epicentral area (A) horizontal component and (B) vertical component .
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Crustal Deformation
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Tsunami Generation

Accumulation ofstresses over centuries Overriding plate bulges under
strain, causing uplift

Earthquake starts tsunami - Tsunami >

- waves spread

Stuck area ruptures,
releasing energy
in an earthquake

Plate slips, causing subsidence and

: _ displaces a large enough volume of water
releasing energy into water.

Tsunami

Pagel8


generation_small.mov

Tsunami Generation by Earthquakes A O M0
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2010 SliDistribution (Compiled by Frilmann 2012)

H i
: . i Lay etal (2010) P,SH 18]
NEIC 17.5/18 (str/dip) laden 18/18 (str/dlp) UCSB 17.5/18 (stridip) (stridip)
peak slip: 14 m . peak slip: 13 m peak slip: 12m ol P peak siip: 27 m
Equiv Mw: 8.75 ’ Equiv Mw: 8.61 Equiv Mw: 8.80 2 Equiv Mw. 895

a) NEIC (2010), basado en ondas internas y superficiales, maximo desplazamiento 14m, b) Sladen (2010), en ondas i&tdrwasnp&GRRjano, 13 m, ¢) Shao (2010),
ondas internas, 12 m, d) Lay et al. (2010), ondas internas, 27 m, e) Lay (2010), ondas internas y superficiales, U6 ef) dde (2010), ondas internas, GPS, InSAR, 20 m,
g) Tong, (2010), GPS, InSAR, 18 m, h) Lorito et al. (2010), GPS, InSAR, formas de ondas de tsunami, 19 m, i) \lighGetati@natico en campo cercano, INSAR, 18
m, j) Pollitz et al. (2011), GPS, InSAR, 20 m.



