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PTWC from 1960 to 2015 



PTWC’s new Location (from March 2015) 

PTWC	&	ITIC	



PTWC’s new Location (from March 2015) 

PTWC	&	ITIC	
Here	

NOAA Inouye Regional Center, Ford Island, Pearl Harbor, Hawaii 



PTWC Operations Room  



PTWC Current Staff (13/17) 
Director:  Dr. Chip McCreery 
Deputy Director:  Dr. Stuart Weinstein 
Duty Scientists:  Dr. Gerard Fryer 

 Dr. Vindell Hsu 
 Barry Hirshorn 

 Dr. Dailin Wang 
 Dr. David Walsh 

 Dr. Nathan Becker 
 Dr. Victor Sardina 
 Kanoa Koyanagi 

 Vacant (2) 
IT Officer:  Anthony Vandegrift 
IT Contractor:  Vacant 
Senior Electronics Tech:  Vacant 
Electronics Tech:  Lynn Kaisan 
Admin Support:  Miwako (Miki) Miyakuni 
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PTWC Domestic Responsibilities 

Hawaii 
1949 

Am. Samoa 
2014 

Guam / CNMI 
2015 

PRVI 
2016 



PTWC International Responsibilities 



PTWC Organization / Governance 

Domestic 
•  US DOC/NOAA Tsunami Program 
•  NOAA National Weather Service – Pacific Region  
•  National Tsunami Hazard Mitigation Program – NOAA, FEMA, USGS, 

US States and Territories 
•  Hawaii State and County Emergency Management Agencies 

International 
•  UNESCO/IOC Tsunami Program 
•  Pacific – Pacific Tsunami Warning and Mitigation System (PTWS) 
•  Caribbean - Tsunami and other Coastal Hazards Warning System for 

the Caribbean and Adjacent Seas (CARIBE-EWS) 
•  Global Coordination - Working Group on Tsunamis and Other 

Hazards related to Sea Level Warning and Mitigation Systems 
(TOWS) 



Previous Tsunami Warning Criteria 

Earthquake  Product Type Description 
Magnitude 6.5-7.5 or 
>6.5 and >100km 
depth or far inland 

Information 
Bulletin 

No Tsunami Threat or only 
small Local Tsunami Threat 

Magnitude 7.6-7.8 and 
<100 km depth and 
under sea or near sea 

Regional 
Warning 

Warning to 1000km from 
epicenter 

Magnitude >7.8 and 
<100km depth and 
under sea or near sea 

Expanding 
Warning 

Warning if < 3 hours to impact, 
Watch if 3-6 hours to impact 

Confirmed major 
tsunami 

Pacific-wide 
Warning 

Confirmed tsunami with 
widespread destructive threat 

Based on Location,  EQ Magnitude and  Tsunami Travel Time 



Current Tsunami Threat Criteria 
Based on Location,  EQ Magnitude and  Tsunami Travel Time 

Earthquake  Product Type Description 
Magnitude 6.5-7.0 or 
>6.5 and >100km 
depth or far inland 

Information 
Bulletin 

No Tsunami Threat or only 
small Local Tsunami Threat 

Magnitude 7.1 and 
<100 km depth and 
under sea or near sea 

Threat 
Message 

Threat within 300km of 
Epicenter 

Magnitude >7.5 and 
<100km depth and 
under sea or near sea 

Threat 
Message 

Threat within 1000km of 
Epicenter 

Magnitude >7.8 and 
<100km depth and 
under sea or near sea 
 

Threat 
Message 

Threat within 3 hours Tsunami 
Travel Time 



Current Tsunami Threat Levels 
Subsequent Products based on Tsunami Forecast  

Threat Level Forecasted Coastal 
Amplitude (A) 

 
        0 

No Threat 
           A  <= .3m 

 
        1 

Marine Threat 
 .3m < A <= 1m 

 
        2 

Land Threat 
   1m < A <= 3m 

  
        3 

Severe Land Threat 
   3m < A 



Current PTWC Message Criteria 
Since October 1, 2014, the PTWC started to issue products 
based on a tsunami forecast. 

•  Words like Warning/Watch eliminated 

•  Still conservative but should greatly reduce over-warning 

•  Provides estimated level of impact 
•  Includes graphical as well as text products 

•  Includes “kmz” file of forecast points to facilitate going to 
finer spatial resolution 

•  Real-time model can handle earthquake locations and 
mechanisms anywhere, not just shallow-thrust events in 
subduction zones                                 



Current PTWC Message Products 
•  Initial Products: 

o  Based on preliminary earthquake parameters (hypocenter, 
magnitude) 

o  Issued < 10 min, so helpful for local threat 

•  Later based on improved forecasts constrained by 
earthquake mechanism (W-CMT) and sea level readings 

•  No Alert levels.  Instead, 3 THREAT LEVELS based on 
maximum forecast wave amplitudes: 

o  0.3 to less than 1 m 
o  1 to less than 3 m 
o  3 m or more 
o  Other:  Forecast not yet computed 
o  No Threat - 0 to less than 0.3 m 



PTWC Operational Activities 

Seismic Monitoring 
•  Teleseismic earthquakes around the world 
•  Local Hawaii earthquakes  

Tsunami Wave Forecasting 
•  RIFT (Real Time Inundation Forecasting for Tsunamis) 
•  SIFT (Short-term Inundation Forecasting for Tsunamis) 
•  ATFM (Alaska Tsunami Forecast Model) 

Sea Level Data Monitoring 
•  Tide gauges 
•  DARTs 

Tsunami Message Generation and Dissemination  
•  AFTN, GTS, email, FAX 
•  Social media (Facebook, Twitter, YouTube)  
 



PTWC Operational Activities 

Seismic Monitoring 
•  Teleseismic earthquakes around the world 
•  Local Hawaii earthquakes  

Tsunami Wave Forecasting 
•  RIFT (Real Time Inundation Forecast for Tsunamis) 
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Seismic Monitoring 
Global Seismic Network (over 580 stations) 



Seismic Monitoring 
Local Seismic Network 



Seismic Monitoring 
Antelope Systems 



Seismic Monitoring 
Pick Arrival Times for Seismic Phases (P, S, pP) 



Seismic Monitoring 
Hypocentral Determination via the LocSAT GUI 



Seismic Monitoring 
Mwp Magnitude Estimation 



Seismic Monitoring 

•  PTWC Wphase magnitude 
•  USGS Wphase magnitude  
•  Mantle Magnitude (Mm) 
•  Theta Slowness Coefficient 
•  Surface waves’ magnitude (Ms) 



Seismic Monitoring Statistics 

•  Respond to 10+ earthquakes per day 
•  Results to USGS about once a day for magnitude 5.8+ 

(CISN display and NEIC website) 
•  Tsunami Information Statements about once a week for 

magnitude 6.5+ Pacific and 6.0+ Caribbean 
•  Tsunami Threat Messages and/or Tsunami Watches, 

Advisories or Warnings a few times each year for 
magnitude 7+ 



PTWC Operational Activities 

Seismic Monitoring 
•  Teleseismic earthquakes around the world 
•  Local Hawaii earthquakes  

Tsunami Wave Forecasting 
•  RIFT (Real Time Inundation Forecast for Tsunamis) 
•  SIFT (Inundation Forecast of Tsunamis) 
•  ATFM (Alaska Tsunami Forecast Model) 
Water Level Data Monitoring 
•  Tide gauges 
•  DARTs 

Tsunami Message Generation and Dissemination  
•  FAA, GTS, email, FAX 
•  Social media (Facebook, Twitter)  
 



Tsunami Forecasting 
Earthquake Parameters for Tsunami Modeling  



Tsunami Forecasting 
RIFT GUI  



Tsunami Forecasting 
RIFT Tsunami Waves Amplitude  



Tsunami Forecasting 
RIFT Tsunami Forecast  



Tsunami Forecasting 
RIFT Tsunami Forecast Polygons  

•  Threat level for 
designated 
forecast zones     
(based on 
geography, 
geopolitics) 

•  Threat  level for 
the polygons 
based on the 
largest coastal 
amplitude within 
each polygon 



Tsunami Forecasting 
SIFT Model 



Tsunami Forecasting 
SIFT Coastal Guidance 



Tsunami Forecasting 
SIFT Forecast: Inundation Models 



Tsunami Forecasting 

ATFM Forecast Model 



PTWC Operational Activities 

Seismic Monitoring 
•  Teleseismic earthquakes around the world 
•  Local Hawaii earthquakes  
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Sea Level Data Monitoring 

Tide Tool Pacific and Caribbean Clients 
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Tsunami Message Statistics (1998~04/2016) 

Tsunami Bulletins for 647 Earthquakes (NEIC/GCMT) 



Tsunami Message Statistics (1998~04/2016) 

Epicentral Offsets when compared to Catalog (NEIC) Locations 



Tsunami Message Statistics (1998~04/2016) 

Magnitude Offsets when compared to GCMT Mw 



Tsunami Message Statistics (1998~04/2016) 

Magnitude Underestimations when compared to GCMT Mw 



Tsunami Message Statistics (1998~04/2016) 

Magnitude Overestimations when compared to GCMT Mw 



Tsunami Message Statistics (1998~04/2016) 

PTWC Mwp vs GCMT Mw 



Tsunami Message Statistics (1998~04/2016) 

Magnitude Overestimations when compared to GCMT Mw 



Tsunami Message Statistics (1998~04/2016) 

PTWC Bulletin Latencies along the Years 



U.S. National Oceanic and Atmospheric Administration 
National Weather Service 

Pacific Tsunami Warning Center, Honolulu, Hawaii  

Thank you 

Antelope Users’s Group Meeting, Fairbanks, Alaska, August 17th, 2016  


