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Can the U.S. do it?



Tsunami Mitigation - NOAA,
States, FEMA

Tsunami Warnings - NOAA,
USGS

Tsunami Research - NOAA, NSF

International Cooperation -
NOAA, USAID

•

•

•
•

Tsunami Warning and Education Act
 (2006)



U.S. Response (Policy)

Tsunami Mitigation - NOAA, States,
FEMA

Tsunami Warnings - NOAA,
USGS

Tsunami Research - NOAA, NSF

International Cooperation -

•

•

•
•

Tsunami Warning and Education Act
 (2006)



Animation 

Deep-Ocean Assessment & Reporting of Tsunamis 
(DART) 

Normal transmissions:  Hourly 

reporting of 15 minute data to 

confirm system readiness. !

Two Event Modes:!

- Automatic:  Triggered by 

seismic or tsunami wave!

- Request:  Warning Center 

triggers data stream!

ANIMATION 



Global Tsunameter Network 
Shared Data Provided by NOAA/NDBC

February 20, 2012

40 Tsunamis Measured
Since 2003
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Honshu (northeastern Taiheiyou) tsunami, 11 March 2011 NOAA Center for Tsunami Research
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Honshu (northeastern Taiheiyou) tsunami, 11 March 2011 NOAA Center for Tsunami Research
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Honshu (northeastern Taiheiyou) tsunami, 11 March 2011 NOAA Center for Tsunami Research

Obs.1.64 m: largest ever recorded
in DART history
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Honshu (northeastern Taiheiyou) tsunami, 11 March 2011 NOAA Center for Tsunami Research
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Honshu (northeastern Taiheiyou) tsunami, 11 March 2011 NOAA Center for Tsunami Research
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Honshu (northeastern Taiheiyou) tsunami, 11 March 2011 NOAA Center for Tsunami Research
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Inverting tsunami source from
DART buoy measurements
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 (a) 0.5 hour 

 

 

(b) 1 hour 

 

 

Figure 1 Snapshots of modeled tsunami $%&'!()*(%+%,-*.!/0)-.+!,1'!23""!4%(%.!

,50.%6-7!The first wave arrived at two closest tsunameter stations, (a) 21418 and  (b) 21401, 

0.5 and 1 hour after the earthquake. 8-99'/!:*9*)5!51*$!,1'!*;;51*)'!,50.%6- amplitudes 

(water depth > 20 m). <1'!=*,,*6!9%>')!51*$5!*:'%.!=%,1>6',)>7!Star, earthquake 

epicenter; triangles, tsunameter stations. 
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 Crescent City: 2.5 m

 Port San Luis: 2.0 m

 1 casualty

 40 - 50 million $
damages

•

•

•

•

Constitucion:
2.0 m

 Kahului: 2.1 m

 Hilo: 1.2 m

 Flooding and harbor
damages

•

•

•

Tonga: 1.2 m

 PNG: 1.1 m

 Flooding and damages

•

• Arica:
2.5 m

Shemya: 1.6 m



Kahului tsunami forecast



Kahului tsunami forecast



tsunami flooding forecast
products



Key Findings
Current capabilities are still not sufficient to  meet the challenge posed by a tsunami generated close to  land.

Current
capabilities are

still not sufficient
for local tsunami

•

Key Finding



Local Tsunami Hindcast 
for the 

March 11, 2011 Japanese 
Tsunami 





Verification of Tsunami Source in the Near Field: 
Tsunami Inundation in Soma-Sendai Coast



Coastal Features in East Japan and Pacific
Northwest

200 to 300 km 30 to
130 km

Common features:
Cliffs
Harbors
River and estuaries

•
•
•
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V/U-shape
valleys

Seawalls &
Breakwaters

Coast of East Japan Coast of PNW



Magnitude M9.1

Adopted from Seaside
Pilot Study (Gonzalez
et al., 2010)

Length = 1,100 km

Constructed using
105 quadrilateral
elements with variable
width, dip and slip
(Fluck et al., 1997;
Priest., 1997; Satake et
al., 2003)

Max uplift: 9.2 m

Max subsidence: 3.7 m

May not represent the
worst-case scenario

•

•

•

•

•

•

•

Source deformation of a 500-year Cascadia M9.1 earthquake
Coseismic vertical displacement (m)
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Modeled Tsunami Max Water Level
from a M9.1 Cascadia Event



Impact of Cascadia
Tsunami

More than 200,000 people at risk

Untold human pain and suffering

•

•



Local Tsunami
Warnings

0-30 minutes                    
 Education, Preparedness, and
Practice 

30 minutes +                          
 Tsunami flooding forecast is now
technically feasible

•

•



For More Information,
Contact

eddie.bernard@comcast.net


