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In May 2022 live and
remote participants
In the photo |
gathered to discuss
peer reviewed
literature that has
Implications for &
tsunamigenesis along
the Cascadia |
subduction zone (the
CS2).

The presentations and discussion were used to develop a logic tree that will b
~used as input for Probabilistic Tsunami Hazard Assessment (PTHA) in Cascac
- One major goal is to keep this PTHA consistent with the USGS NSHM 2023 u




PTHA and Logic Trees

Probabilistic tsunami hazard assessment (PTHA) is a 7 Exbliorer
process used to develop a framework to inform tsunami 8 e
modeling and hazards analyses.- |

This process uses a logic tree approach to collate the

entire suite of possible and probable tsunamigenic

behavior of tsunami sources relevant to the area of
Interest.
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PTHA and Logic Trees

In the logic tree, each possible scenario is organized as a separate bral

Each branch is given a weight, based on expert opinion, that representss
chance that a scenario may happen.

Branch welghts for each splay, are add|t|Ve vertically & sum to 1:

The weights for each splay are multlplled horlzontally to calculate the
scenario weight:
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Logic tree results and how to  Tsunami Model Results

Each line represents an

prepare tsunami hazard curves: actualization of a logic tree

A Logic tree weights are used to e sunan. 2 pecen canee
constrain slip and tsunami SOUrcCe  annual probability of occurrence
modeling. From Hong Kie Thio presentatio

A These tsunami models result in a
suite of offshore tsunami heights,
representing the percent likelihood
(chance) for tsunami sizes for give
annual probability of exceedance.

A Using this entire suite of model
results, we can calculate quantiles
that bracket a range of probabilities

A From these data we can calculate
the tsunami size for tsunami with
NBE(Gdz2Ny LISNAZR& 0
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Annual Probability of Exceedance

Tsunami Model Quantiles
Each line represents a bracketed
summary of the data plotted on
the left. E.g., the 0.05 and 0.95
lines bracket 90% of the scenario
tsunami plotted on the left.
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Cascadia Megathrust Geometry:

A Kelin Wang and Matthew Sypus Dislocation Model
constructed a CSZ megathrust surface N .- e
deformation model that is being used ' The surface deformation X
for the initial conditions for the tsunam! IS calculated by s o/

- - numerically integrating
wave simulations. point-source dislocation

A We have enlisted the cooperation of | solutions of Okada
Suzanne Carbotte and Harold Tobin w; (1992).

are working with their students and ‘ff’pth,,(m} (.
collaborators to establish the fault "\

geometry for the CSZ. For the tgip 220
region of the fault this work is based ol
new seismic data collected in 2021

(Wang et al., 2003; Wang, 2012)

during a marginwide research cruise OPEN-FILE REPORT 0-24-11

R CO RO =VA B LR RURISO ISR 1PROVED CASCADIA EARTHQUAKE SOURCE MODELS FOR TSUNAMI
the down-dip region is based on low HAZARD ASSESSMENT

frequency earthquake analyses from By Moatthew Sypus and Kelin Wang!

MIChaeI BOStOCk and thelr COlIaborator . https://www.oregon.gov/dogami/pubs/Pages/ofrh®D-24-11.aspx

tsunami.ca.goyv.
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Oregon.
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Megathrust Contours
Matt constructed two surfaces: (1) top of crust (blue lines on profiles), (2) décollement (orange lines in profile
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CASIE21: The décollement is in different positions along different parts of the megathrust
Offshore Washington, the decollement is near the top of the crust. Offshore Oregon, the décollement is withi
the sedimentary section (there is sediment subduction here).
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Meaathrust Contours
Note the thick sedimentary section offshore of Oregon (difference between orange and blue lines in profiles)
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