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Topics:Topics:

•• DARTDARTTMTM & forecast system evolution& forecast system evolution
–– Forecast exampleForecast example

•• DARTDARTTMTM research and developmentresearch and development
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DARTDARTTMTM system evolutionsystem evolution
1.1. 20 years of tsunami research 20 years of tsunami research (early 80’s)(early 80’s)
2.2. Internally recording instruments Internally recording instruments (mid(mid--80’s)80’s)
3.3. OneOne--direction realtime reporting (DARTdirection realtime reporting (DARTTMTM I)I) (mid(mid--90’s)90’s)

•• Transitioned to operationsTransitioned to operations

4.4. BiBi--directional, global reporting (DARTdirectional, global reporting (DARTTMTM II)II) (2003)(2003)
•• Patent pending & transitioned to operationsPatent pending & transitioned to operations

•• Concept copied/adopted by commercial vendorsConcept copied/adopted by commercial vendors (2006)(2006)
5.5. BiBi--directional, global, easy to deploy (DARTdirectional, global, easy to deploy (DARTTMTM--ETD)ETD) (2007)(2007)

•• Trademark filed/License applicationsTrademark filed/License applications
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Tsunami ForecastingTsunami Forecasting

Goal: Faster, more reliable forecastsGoal: Faster, more reliable forecasts--

http://nctr.pmel.noaa.gov/
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Real Time Detection of Real Time Detection of 
November  17, 2003  TsunamiNovember  17, 2003  Tsunami

~3 km/s~3 km/s

~0.2 km/s (deep ocean)~0.2 km/s (deep ocean)
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First Tsunami Forecast Using Real Time Tsunameter DataFirst Tsunami Forecast Using Real Time Tsunameter Data
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DART Data Greatly Improves ForecastDART Data Greatly Improves Forecast
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DARTDARTTMTM
II systemII system

The Tsunameter measures 
small changes in pressure at 
the seafloor.  Data are sent 
acoustically to the surface 
buoy, then via satellite to the 
warning centers. 

Key technologies:
•Bi-directional coms

•Tsunami Detection Algorithm

•Backup systems

•Worldwide deployable

•Plug-in to existing warning      
center infrastructure

•Optional MET sensor

http://nctr.pmel.noaa.gov/Dart/Jpg/DART-II_05x.swf
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19ea systems presently deployed19ea systems presently deployed

http://www.ndbc.noaa.gov/dart.shtml
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Envirtech Tsunami Warning System
(eTWS)

Commercial SystemsCommercial Systems

1.1. FugroFugro
2.2. SonardyneSonardyne
3.3. EnvirtechEnvirtech
4.4. SAICSAIC



Next Generation DARTNext Generation DARTTM TM TechnologyTechnology

Desired improvements from DARTDesired improvements from DARTTMTM IIII

•• Eliminate need for large ship & skilled Eliminate need for large ship & skilled 
crewcrew

•• Sea state limitationsSea state limitations
•• Large buoysLarge buoys
•• Limited subsea capabilitiesLimited subsea capabilities
•• Vandalism protectionVandalism protection
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DARTDARTTMTM II & DARTII & DARTTMTM ETDETD
Common core componentsCommon core components--different packagingdifferent packaging
i.e. desktop and laptopi.e. desktop and laptop

•• No Changes:No Changes:
–– Data logger CPU, Acoustic Modem PCB, BPR, Paros, Data logger CPU, Acoustic Modem PCB, BPR, Paros, 

Iridium Modem and transmission protocol, system Iridium Modem and transmission protocol, system 
modes and tsunami detection scheme. modes and tsunami detection scheme. 

•• Minor Changes:Minor Changes:
–– Acoustic modem transducer and preAcoustic modem transducer and pre--amp, system amp, system 

software and GPS & ground plane.software and GPS & ground plane.
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Infrastructure
NDBC
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Packaging & LogisticsPackaging & Logistics

Which would you rather have?Which would you rather have?
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Total number of Total number of 
deployment steps=12deployment steps=12
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DeepDeep--Ocean Deployment/testOcean Deployment/test
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F/V Sea FalconF/V Sea Falcon--exampleexample
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DARTDARTTMTM--ETDETD
Current test off Hawaii indicates 

99.1% data return 
for March-July 2006

DART IIDART II--ETDETD
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Yesterday…HawaiiYesterday…Hawaii--KonaKona 6.3 6.3 EqEq
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Thank you……Thank you……For more informationFor more information
www.pmel.noaa.gov/tsunami/Dart/dart_ref.html

www.tsunami.noaa.govwww.tsunami.noaa.gov
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