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Incoming 
tsunami from 
M=9.3 Sumatra 
EQ – 12/26/04
Death toll > 
250,000

Earthquakes

Earthquake “cycle” – repeating, but irregular

Interseismic stage

Coseismic stage

Post-seismic phase (not shown)
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Rupture process – what happens ?
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Synopsis
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Rayleigh wave

Love wave
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Estimating earthquake magnitudes 

Richter magnitude (below) no longer used.



3/11/08

7

San Andreas fault trace
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Collapsed portion of the Nimitz freeway, Oakland.  Built on 
bay muds, it fell down during the Oct. 17, 1989 Loma Prieta 

M=7.1 earthquake 

Acapulco 1985 M=8.1 EQ – Mexico City 
effects – 5000 dead, $10 billion damage

Skyscraper 
resonance!

Before

After

M=9.2 Dec. 26, 
2004 Sumatra 

earthquake 
(rupture area 

defined by 2-week 
aftershocks) 

energy release equal 
to ~23,000 atomic 
bombs dropped on 

Hiroshima

700 mile rupture length.  For reference, 
M=8.0 eqs in 1857 and 1906  along San 
Andreas ruptured about 200-300 miles of 
the fault
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The Dec. 26, 2004 tsunami coming onshore in 
Thailand.  

The approximate death toll of 228,000 that day was one of the worst 
five natural disasters of modern times  

Tsunami wavelengths are 100s of km, so they mimic temporary increase 
in sea level. Not just like a really big ocean wave – more devastating.

Tsunami heights for 
12/26/04 earthquake

For reference, 10 meters 
is 33 feet.

Coastal Sumatra near epicenter one week after the 
earthquake. 
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Vegetation stripped by tsunami - 


