
Broad needs of NTHMP partners, from 
discussion at the USGS-NTHMP 2016 workshop: 

 

• The NTHMP Mapping and Modeling Subcommittee (MMS) would 
like a USGS-NTHMP working group on tsunami sources. Group 
goals would include development of a plan forward, which would 
then be considered by the NTHMP and the USGS.  
 

• A tsunami source database could be helpful, but no consensus 
was reached on how to go forward.  USGS managers were wary of 
assuming responsibility for the development and maintenance of 
such a database. NOAA would look into internal options (e.g., NCEI). 
 

• The NTHMP partners would like the USGS to assist with 
identifying, characterizing, and standardizing tsunami sources. 
This could be accomplished by regional technical advisory groups 
made up of USGS, state and other experts working together.   
 



USGS Powell Center for Analysis and Synthesis 
 
Offering the opportunity for collaborative synthesis 
and analysis opportunities in Earth system science 
 
Located in Fort Collins, CO 
 
Working Groups that meet a few times over 2 years. 
 
4-5 day Meetings of 15 to 20 people. 
 
Some informal interaction (often hiking). 
 
Powell Center provides: 
  - excellent meeting space and logistical support 
  - travel support for up to 15 people per workshop 
  - database, GIS, and other computer support 
  - support for Powell Center Fellow 
 
About 4 new working groups are funded per year but there are many proposals. 



Powell Center Working Group on Tsunami Sources: 
 

“Tsunami Source Standardization for Hazards Mitigation in the United States” 
Principal Investigators: Stephanie Ross, Marie Eble (NOAA PMEL), Dmitry Nicolsky (AK NTHMP 
science rep), Rick Wilson (CA NTHMP science rep) 
Powell Center Fellow: Kenny Ryan (USGS) 
 

Working Group Members: NTHMP science representatives, USGS and other scientists 
(including Hong Kie Thio to tie to the Global Tsunami Model, and Pat Lynett) 

 
A significant anticipated result is a suite  
of tsunami sources for use in evacuation  
and mitigation efforts. 

 
 
 
 
 



Powell Center Working Group on Tsunami Sources: 
“Tsunami Source Standardization for Hazards Mitigation in the United States” 
 
Workshop 1: April 9-13, 2018 
Decide what information is needed  for a suite of sources  
• complexity of slip pattern, function of time as well as space? 
• If start with NSHM/Slab1.0-2.0, what else is needed? (slip patterns in 

addition to rupture dimensions; slow slip near the surface is more important 
for tsunami generation than for ground shaking) 

• Sensitivity of inundation to slip pattern and other parameters 
 
Application of workshop 1: 
Workshop 2: Alaska sources:  October 1-5, 2018: (FY18 grants needed: MMS 
reps from OR, WA, HI) 
 
Workshop 3: Caribbean sources, East and Gulf Coast sources: Spring 2019. 
(FY18 grants needed: MMS reps from East Coast, Gulf Coast, Puerto Rico, USVI)  
 
Workshop 4: Pacific sources other than Alaska:  Fall 2019 (FY19 grants) 
 
Outcomes: journal paper, overall report, source database(s) 
 



• Proposal PIs: Stephanie Ross (USGS), Marie Eble (NOAA), Dmitry Nicolsky (U. of 
AK, Fairbanks), Rick Wilson (CGS), Fellow: Kenny Ryan (USGS) 
 

• Nic Arcas, Paula Dunbar, Kelly Stroker (NOAA NCEI) 
 

• Guy Gelfenbaum (USGS) 
• James Goff (U. New South Wales) 
• Ruth Harris (USGS) 
• Gavin Hayes (USGS, Slab1.0/Slab 2 fault models) 
• Juan Horillo (Texas A&M, Galveston) 
• Paul Huang  (NOAA, National Tsunami Warning Center) 
• Jim Kirby (U. Delaware) 
• Pat Lynett (USC) 
• Kevin Miller (Cal OES) 
• Walter Mooney (USGS) 
• Peter Powers (USGS, NEIC) 
• Lydia Staisch (USGS) 
• Hong Kie Thio (AECOM) 
• Christa von Hillebrandt-Andrade (NOAA) 
• Rob Witter (USGS) 
• Kelin Wang (GSC) 

 

Attendees at Workshop 1: April 9-13, 2018 



Outcomes of First Workshop: 

 
• Where there’s enough information, determine sources 

probabilistically 

 

• Use logic tree approach as input to probabilistic assessment and 
to organize information 

 

• Developed initial parameter lists for three cases: 
• Subduction Zone Fault Earthquakes 

• Crustal Fault Earthquakes 

• Landslides 

 

• Developed lists of potential participants for ensuing workshops 



Subduction Zone Seismic Source Parameters: 

• Recurrence interval (NSHM and new geologic data; 
and slip rate?) 

• Segments (individual, multiple, floating) 

• Geometry (SLAB 2.0) 

• Splay fault 

• Slip direction  

• Slip distribution along dip (location of maximum 
slip; variable slip; up and down dip) 

• Slip distribution along strike 

• Seismic Coupling coefficient 

• Slip rate? (If there are competing tectonic models, 
use slip rate branching on logic tree) 

 



Crustal Fault Seismic Source Parameters: 

• Recurrence interval (NSHM; UCERF3) 

• Slip rate 

• Scaling relations/Magnitude (G-R vs 
characteristic) 

• Rupture type (normal, reverse, thrust, strike-slip 
w/ bends, oblique; slip direction) 

• Along-strike geometry (segments, full rupture) 

• Down-dip geometry (variable dip) 

• Slip distribution (along strike/dip, segments) 

• Multi-fault rupture  

• Seismic coupling coefficient 

 



Landslide Source Parameters: 

• Recurrence interval vs design event (may not be 
starting parameter) 

• Trigger mechanism (tide changes, seismic, volcanic, 
other change in stability) 

• Location (subaerial vs submarine) 

• Material/Composition (initial condition/geologic 
setting: soil parameters, rock/solid, mixture; 
structural/adverse geologic conditions, slope) 

• Flow type (flow vs block; may require additional 
columns) 

• Geometry (volume, thickness, slope, 
elevation/depth, failure plane) 

 



• Work Plan - Prior to each regional meeting: 
– Develop list of expert participants and send invitations. 

– Gather and share background source information and 
materials with participants. 

– Solicit representation by National Tsunami Hazard 
Mitigation Program (NTHMP) membership and sharing 
of tsunami sources employed for modeling tsunami 
inundation.  [ex: Rick’s talk on tsunami source database] 

– Host webinars as needed to facilitate the understanding 
of provided background information on source 
characterization, including deterministic and 
probabilistic methods developed during the first 
meeting. 

– Select a target source or sources as the meeting focus 
and solicit the ranking of source parameters by 
participants prior to the start of the meeting. 

 



• Work Plan - During each regional meeting:  
– Discuss and weight the source parameters for developing a logic 

tree assessment for a given recurrence period in a specific region 
for pre-identified target source(s). [*note discussion with MES] 

– Define the source parameters quantitatively through a logic-tree 
approach using existing references in conjunction with expert 
participant input. 

– Make initial probabilistic assessment.  *Note: It is recognized that 
the “initial” assessment for each region will require updating to 
account for future tsunami events and keep up with improved 
understanding of sources in years to come. 

– Model results of initial assessment and set recurrence period. 
– If deemed appropriate by consensus, apply the same procedure to 

additional sources/source regions and recurrence periods as time 
permits. 

– Regional experts will vet the appropriateness of sources, including 
those that represent maximum considered events. 

– Discuss and recommend realistic limits to decide on a consistent 
set of source parameters where appropriate and supported by 
data.   

 



• Work Plan - After each regional meeting: 

– Compile results in a report and spreadsheet. 

– Provide a summary of the meeting to NTHMP 
members. 

– Document results in peer-reviewed publication(s). 

– Host follow-up webinars as needed.  

 



Expected Participants in Workshop #2: Alaska Sources       October 1-5, 2018 
 
• Proposal PIs: Stephanie Ross (USGS), Marie Eble (NOAA), Dmitry Nicolsky (U. of AK, Fairbanks), Rick Wilson 

(CGS), Fellow: Kenny Ryan (USGS) 
 
• Pat Lynett (USC): leading/facilitating exercise on development of logic trees 
 
• Rich Briggs (USGS) 
• Kwok Fai Cheung (NTHMP HI rep)  
• Jeff Freymueller (UAF geodesist) 
• Peter Haeussler (USGS)  
• Ruth Harris (USGS) 
• Gavin Hayes (USGS, Slab1.0/Slab 2 fault models). Just for one day. 
• Thorne Lay (UC Santa Cruz, worked on GEM subduction zone earthquakes). Remotely, limited. 
• Homa Lee (USGS, engineer, for landslide expertise) 
• Jacques Locat – (Landslide Engineer/Geotech, University of Laval, Quebec)  
• Chuck Mueller (USGS, leading National Seismic Hazard Map’s Alaska update) 
• Mark Petersen (head of USGS National Seismic Hazard Maps) 
• Dave Scholl (USGS) 
• Uri ten Brink (USGS) 
• Hong Kie Thio (AECOM) 
• Kelin Wang (GSC) 
• Rob Witter (USGS) 

 
• NOAA NCEI: Nic Arcas or Kelly Stroker 
• NTHMP representation from OR and WA 
 
 
 

 
 



Suggested participants in workshop 
#3: Caribbean, East Coast, Gulf 
Coast tsunami sources 
 

• 5 PIs 
• Hildebrandt – NOAA Carib. Warning 

Center 
• Horrillo – NTHMP GOM rep 
• Grilli – NTHMP EC rep 
• Kirby – NTHMP EC rep 
• Heurfano – NTHMP VI rep 
• Barnes - VITEMA 
• Ten Brink – USGS 
• Chaytor – USGS 
• Wie – PMEL 
• Alberto Lopez – UPRN geologist 
• Vanacore – PRSN 
• Zakeri – BP geotechnical 
• Mercado – PR modeler 
• Atwater – USGS 
• Driscoll – Woods Hole 
• Clouard – IPGP France – Lesser Antilles 
• Aberli – U of Miami geology 
• NTHMP EC EM 

 
 
 
 

• NTHMP GOM EM 
• NTHMP PR EM 
• PTWC rep 
• Lynett – USC modeler 
• Witter – USGS geologist 
• Harris – USGS modeler 
• Hayes – USGS SLAB 2.0 
• Prentice – USGS geologist 
• NSHM rep 
• Wang – Canada geophysicist  
• Miller – NTHMP MES co-chair 
• Medina-Cetina – geo-engineer 
• Pilarzyk – U of S Miss geologist 
• Baptista – 1755 Lisbon – U of Lisbon 
• Costa – 1755 Lisbon – U of Lisbon 
• Dondin – Seis Research Centre in 

Trinidad 
• NCEI database 
• Styron - GEM rep 
 



Suggested participants in 
workshop #4: Pacific Sources 
(non-Alaska/Cascadia) 
 
• 5 PIs 
• Cheung – NTHMP HI rep and modeler 
• Forson – NTHMP WA rep and geologist 
• Allan – NTHMP OR rep and geologist 
• NTHMP Guam 
• NTHMP CNMI 
• NTHMP American Samoa 
• Witter – USGS geologist 
• Lynett – USC modeler 
• Hayes – USGS seismologist (SLAB 2.0) 
• Harris – USGS numerical modeler 
• Thio – AECOM seismologist 
• Wong – geophysicist Geologic Survey Canada 
• Tsunami Warning Center rep 
• NSHM rep 
• Miller – NTHMP MES co-chair 
• GEM rep 
• Wallace – GNS 
• Goff – geologist and DB 
• Goto/Imimura/Satake - Japanese rep 

 
 
 
 
 
 

• Ruiz - S. American rep 
• Terry – submarine LS geology; Zayed Univ 
• Okal – NW retired 
• Bongolan - Philippines hazard modeling 
• SPC Geoscience Div rep 
• Taiwan rep 
• Brothers – USGS geologist 
• Richmond – USGS geologist 
• NZ/Australia –  
• Fritz – Georgia Tech 
• Nunn – U of the Sunshine Coast – geology 

Pacific Islands 
• NCEI DB rep 
• Williams – NIWA Christchurch – paleotsunami 

of Samoa region 
 



Deciding on recurrence period/acceptable risk: 
discussion with MES later this week 

 

• “Discuss and weight the source parameters for 
developing a logic tree assessment for a given 
recurrence period in a specific region for pre-
identified target source(s). “ 

• We need help from emergency managers on 
determining recurrence period/acceptable risk. 
What are acceptable risk levels for states and other 
users of this information? Please engage your MES 
cohorts in discussion of acceptable risks.  

• Include topic in MES-MMS discussion on Thursday. 

 

 



From the Work Plan: 

“Select a target source or sources as the meeting 
focus and solicit the ranking of source parameters 
by participants prior to the start of the meeting.” 

 

For Alaska sources, we asked Dmitry to select 
target sources. 

 



KI 

KP 

YY 

Target source for the 
Alaska-Aleutians Workshop  

Many local coastal communities 
with a high population count. 
 
Distant source for the Southeast 
Alaska, Washington, Oregon and 
California. 
 
Many paleoseismic studies would 
allow for verification of hazard 
curves. 
 
The 1964 event ruptured 2+ 
segments => conditional 
probabilities for logic trees. 

Rupture area of the Great 1964 Alaska Earthquake 

Map showing the distribution of tectonic uplift and 
subsidence in south-central Alaska (Plafker, 1969). 




