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Looking past. Looking forward.

Using our knowledge of past events captured in the 

geologic record how can we predict what might happen 

next?

• Recurrence interval and extent of paleo-tsunami deposits

• Plate convergence rates, accumulating strain

• Earthquake and tsunami observations from other subduction

zones

Presenter
Presentation Notes
Tsunami science uses a multitude of data to expand our understanding of how tsunamis propagate and pose risk to coastal communities. 



Common terms/definitions

• Inundation extent– farthest extent of tsunami wave on land

• Inundation depth– maximum height of water above ground
surface

• Current velocity– Speed of water flowing from tsunami (static
tide)

• Arrival time– Time since earthquake; arrival of the first wave
(typically the time the inundation starts rather than reaches it’s
peak)
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Common terms used and the common definitions for them



Cruikshank, K. and Peterson, C. 
(2017) Late Stage Interseismic
Strain Interval, Cascadia 
Subduction Zone Margin, USA 
and Canada. Open Journal of 
Earthquake Research, 6, 1-34

Modern geodetic uplift

Example: Tohoku 
cumulative gps
displacement 

Presenter
Presentation Notes
Geodetic uplift rates/proxy for modern strain accumulation; assuming similar rates over the last 300 years give an estimate of accumulated strain since last EQ (not maximum strain on plate)

https://www.youtube.com/watch?time_continue=2&v=rMhhyb6Yy94


Recent events at other subduction zones

• 2004 Sumatra,
Mw 9.1,
225,000
fatalities

• 2010 Chile,
Mw 8.8,
525 fatalities

• 2011 Tohoku,
Mw 9.0,
15,890
fatalities *All images from

NOAA-PMEL
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Recent subduction zone earthquakes provide data to further refine the NTWC forecast models and the UW/PMEL scenario based inundation models



Witter, Robert C., et al. "Simulated tsunami inundation for a range of 
Cascadia megathrust earthquake scenarios at Bandon, Oregon, 
USA." Geosphere 9.6 (2013): 1783-1803.

Cascadia earthquake 
scenarios

Presenter
Presentation Notes
So given all the research, what can we expect from Cascadia (given no analytical record to draw from). Though M1 is “most likely”, L1 is largest within 2,500 year cut-off or has a 2% chance of happening in the next 50 years. This matches the seismic requirement for critical facilities and is the “maximum considered event” for Washington.



• Modeling programs predict wave behavior based on
earthquake source and local topography

• Creates estimates of inundation extent, depth, timing,
and current velocities

Modeling the next Cascadia

Presenter
Presentation Notes
Complicated computer algorithms model wave behavior and provide an estimate of inundation, velocity, and timing of events for a given study area.



Slides 8-14: L1 scenario animations of 
wave arrival for all of Washington, 

Pacific County, Grays Harbor County, 
Hoh Reservation, La Push, Port 

Angeles, and Port Townsend

Removed as animations are not 
publicly available at this time.
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Presentation Notes
Animations at both the regional and local scale. Slides were removed as data is not yet publicly available.



Raymond/South Bend area specifics

Presenter
Presentation Notes
Specific inundation areas as defined by the publication: Tsunami hazard maps of southwest Washington-Model results from a ~2,500-year Cascadia subduction zone earthquake scenario�Eungard, D. W.; Forson, Corina; Walsh, T. J.; Gica, Edison; Arcas, Diego, 2018, Map Series 2018-01, scale:1:48,000, http://www.dnr.wa.gov/publications/ger_ms2018-01_tsunami_hazard_southwest_washington.zip



Raymond/South Bend area specifics
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Presentation Notes
Draft image from a supplemental to: Tsunami hazard maps of southwest Washington-Model results from a ~2,500-year Cascadia subduction zone earthquake scenario�Eungard, D. W.; Forson, Corina; Walsh, T. J.; Gica, Edison; Arcas, Diego, 2018, Map Series 2018-01, scale:1:48,000, http://www.dnr.wa.gov/publications/ger_ms2018-01_tsunami_hazard_southwest_washington.zip. Final published version may differ from shown here.



Ilwaco area specifics
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Specific inundation areas as defined by the publication: Tsunami hazard maps of southwest Washington-Model results from a ~2,500-year Cascadia subduction zone earthquake scenario�Eungard, D. W.; Forson, Corina; Walsh, T. J.; Gica, Edison; Arcas, Diego, 2018, Map Series 2018-01, scale:1:48,000, http://www.dnr.wa.gov/publications/ger_ms2018-01_tsunami_hazard_southwest_washington.zip



Ilwaco area 
specifics
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Draft image from a supplemental to: Tsunami hazard maps of southwest Washington-Model results from a ~2,500-year Cascadia subduction zone earthquake scenario�Eungard, D. W.; Forson, Corina; Walsh, T. J.; Gica, Edison; Arcas, Diego, 2018, Map Series 2018-01, scale:1:48,000, http://www.dnr.wa.gov/publications/ger_ms2018-01_tsunami_hazard_southwest_washington.zip. Final published version may differ from shown here.



Westport/Grayland
area specifics
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Specific inundation areas as defined by the publication: Tsunami hazard maps of southwest Washington-Model results from a ~2,500-year Cascadia subduction zone earthquake scenario�Eungard, D. W.; Forson, Corina; Walsh, T. J.; Gica, Edison; Arcas, Diego, 2018, Map Series 2018-01, scale:1:48,000, http://www.dnr.wa.gov/publications/ger_ms2018-01_tsunami_hazard_southwest_washington.zip



Westport/Grayland
area specifics
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Draft image from a supplemental to: Tsunami hazard maps of southwest Washington-Model results from a ~2,500-year Cascadia subduction zone earthquake scenario�Eungard, D. W.; Forson, Corina; Walsh, T. J.; Gica, Edison; Arcas, Diego, 2018, Map Series 2018-01, scale:1:48,000, http://www.dnr.wa.gov/publications/ger_ms2018-01_tsunami_hazard_southwest_washington.zip. Final published version may differ from shown here.



Ocean Shores 
area specifics
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Specific inundation areas as defined by the publication: Tsunami hazard maps of southwest Washington-Model results from a ~2,500-year Cascadia subduction zone earthquake scenario�Eungard, D. W.; Forson, Corina; Walsh, T. J.; Gica, Edison; Arcas, Diego, 2018, Map Series 2018-01, scale:1:48,000, http://www.dnr.wa.gov/publications/ger_ms2018-01_tsunami_hazard_southwest_washington.zip



Ocean Shores 
area specifics
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Draft image from a supplemental to: Tsunami hazard maps of southwest Washington-Model results from a ~2,500-year Cascadia subduction zone earthquake scenario�Eungard, D. W.; Forson, Corina; Walsh, T. J.; Gica, Edison; Arcas, Diego, 2018, Map Series 2018-01, scale:1:48,000, http://www.dnr.wa.gov/publications/ger_ms2018-01_tsunami_hazard_southwest_washington.zip. Final published version may differ from shown here.



Hoh Reservation area specifics
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Unpublished data from L1 modeling. Final published version may differ from shown here.



Hoh Reservation area specifics
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Unpublished data from L1 modeling. Final published version may differ from shown here.



La Push area specifics
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Unpublished data from L1 modeling. Final published version may differ from shown here.



La Push area specifics
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Unpublished data from L1 modeling. Final published version may differ from shown here.



Port Angeles area specifics
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Presentation Notes
Unpublished data from L1 modeling. Final published version may differ from shown here.



Port Angeles area specifics
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Presentation Notes
Unpublished data from L1 modeling. Final published version may differ from shown here.



Port Angeles walk map

Presenter
Presentation Notes
Unpublished pedestrian evacuation walk map. Final published version may differ from shown here.



Port Townsend area specifics
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Unpublished data from L1 modeling. Final published version may differ from shown here.



Port Townsend area specifics
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Unpublished data from L1 modeling. Final published version may differ from shown here.



Port 
Townsend 
walk map
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Unpublished pedestrian evacuation walk map. Final published version may differ from shown here.



WGS Information
Google: Washington Geology Portal
https://geologyportal.dnr.wa.gov/

Google: Washington Tsunami
https://www.dnr.wa.gov/programs-and-

services/geology/geologic-hazards/tsunamis

Google: Washington Geology Mobile
https://www.dnr.wa.gov/mobilegeology

Presenter
Presentation Notes
Links to portal, WGS tsunami main page, and mobile app site.

https://geologyportal.dnr.wa.gov/
https://www.dnr.wa.gov/programs-and-services/geology/geologic-hazards/tsunamis
https://www.dnr.wa.gov/mobilegeology
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Geologic Portal main page, highlight the table of contents, search bar, lower tool icons.
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Presentation Notes
Disclaimer box automatically appears it visiting a tsunami dataset.
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Inundation areas shown on the portal, new data is being added periodically so check back for updates.
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Evacuation area brochures currently available. Phase in of new pedestrian evacuation walk maps is expected in the future so check back for updates.
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What is new (or coming soon)
2018–

Inundation maps and evacuation maps for Southwest Washington (Long Beach and Ocean 

Shores)

• Pedestrian walk map for Aberdeen/Hoquiam

• Inundation and pedestrian walk map for Anacortes-Bellingham vicinity

• Inundation and pedestrian walk map for Port Angeles and Port Townsend

• Hiring a new tsunami modeler!!!

2019–

• Inundation modeling for remaining outer coast

• Create new and improved animations posted on our website

Presenter
Presentation Notes
Upcoming publications at the WGS and some future developments to look forward to. 



What is coming soon in tsunami science

• High resolution 3D models (site specific)

• State maritime guidance

• Sediment transport and debris tracking

models (maritime focused)

Presenter
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Future developments at the state/national level



“Civilization exists by geological consent, subject to 
change without notice.” 

— Will Durant
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