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Outline Outline 

•• DART array updateDART array update
•• Forecast System updateForecast System update--examplesexamples
•• Deployment ResultsDeployment Results
•• Tsunami R&D Tsunami R&D 
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Global DARTsGlobal DARTs

~38 systems, 5 countries~38 systems, 5 countries
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Tsunami ForecastsTsunami Forecasts

•• PrePre--operational stageoperational stage
•• Four successful realtime forecast over the past 18 Four successful realtime forecast over the past 18 

monthsmonths
•• Testing and UI evaluations at warning centersTesting and UI evaluations at warning centers
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DART & MOST DART & MOST 
forecast forecast 
Model comparison Model comparison 
fromfrom
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From Y. Wei, et al.,2007From Y. Wei, et al.,2007

Example:  Timeline of a Tsunami EventExample:  Timeline of a Tsunami Event
Warning centerWarning center
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DART Data Greatly Improves ForecastDART Data Greatly Improves Forecast

With DARTWith DART

Without DARTWithout DART
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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

•• Deployment sea state limitationsDeployment sea state limitations
•• Large buoysLarge buoys
•• Vandalism protectionVandalism protection
•• Flexibility to array operationsFlexibility to array operations
•• Cheaper lifecycle costsCheaper lifecycle costs
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DARTDARTTMTM system evolutionsystem evolution
•• 20 years of tsunami research 20 years of tsunami research (early 80(early 80’’s)s)
•• Internally recording instruments Internally recording instruments (mid(mid--8080’’s)s)
•• OneOne--direction realtime reporting (DARTdirection realtime reporting (DARTTMTM I)I) (mid(mid--9090’’s)s)

•• Transitioned to operationsTransitioned to operations

•• 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)
•• Trademark filed/License applicationsTrademark filed/License applications

•• BiBi--directional, global, easy to deploy R&D (DARTdirectional, global, easy to deploy R&D (DARTTMTM--ETD)ETD) (2007)(2007)
•• SAIC licenses DART II technologySAIC licenses DART II technology
•• ETD PreETD Pre--operational prototypes deployedoperational prototypes deployed
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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-unchanged
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NDBC
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Packaging & LogisticsPackaging & Logistics
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DART IIDART II--ETDETD
New Features:New Features:

44--5 year expendable BPR5 year expendable BPR
Conex packagingConex packaging
MET sensorsMET sensors
Improved upper mooring lineImproved upper mooring line
Ongoing rigorous testing Ongoing rigorous testing 
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DARTDART--ETDs (Low Latitude)ETDs (Low Latitude)
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DART IIDART II--ETD 102ETD 102

Primary 98%Primary 98%
Secondary 98%Secondary 98%

8 month test 8 month test 
deploymentdeployment
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DART IIDART II--ETD 103ETD 103

Primary 99%Primary 99%
Secondary 98%Secondary 98%

OnOn--going ~7 month going ~7 month 
test deploymenttest deployment
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DARTDART--ETD (High Latitude)ETD (High Latitude)
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PMEL Cost Study AnalysisPMEL Cost Study Analysis
….”The findings (largely based 
on the cost differentials in unit 
production, unit service life, 
and the mode of deployment 
and type of vessels utilized) 
indicate that a fully deployed 
array of 39 ETD DART-II sites 
could be accomplished on 
sufficient service cycle for an 
annual budget of approximately 
$2.97M, or less than 22% of 
the projected budget for 
comparable array maintenance 
with Standard DART-II 
moorings.”…”…....
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44thth Generation DART?: Generation DART?: 
A system with the power of human intelligence, vision capabilitiA system with the power of human intelligence, vision capabilities, integrated es, integrated 
audible alarm and very low battery requirementsaudible alarm and very low battery requirements
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Thank youThank 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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