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Oregon Tsunami
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Existing Oregon Products
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Probabilistic Tsunami Hazard Analysis

Transmon to PTHA (considers thousands of likely scenarios)

accounts for uncertainty in the physical processes (rupture characteristics, DEMs, tides etc.)
and earthquake geophysics, and is risk-based (e.q., 975-yr, 2,475-yr, 4,950-year scenarios)

Why now?

* Refinements to Cascadia sources (USGS/NTHMP Powell Center workshop, 05/2022; Sypus and Wang, 2024)

New CASIE21 seismic imaging data of the CSZ (Carbotte et al., 2022; Canales, et al., 2023)

— refinements to the fault zone geometry and earthquake rupture types:
o Modified splay model constrained by new CSZ data (Ledeczi et al., 2024; Lucas et al., 2025)
o Inclusion of Tohoku type trench breaching scenario (guided by new seismic data)
o Modifications to buried rupture models and floating slip models (i.e., dip, fault depth)

* Improvements to coastal DEMs

Approach:
Produce new CSZ deformation models (Sypus and Wang, 2024) — input for revised PTHA NTHMP
Undertake new 2,475-yr tsunami modeling (central to north coast); similar for WA. supported

Future — Simulate a suite of CSZ tsunami inundation scenarios. Would allow for developing full PTHA
hazard curves on land for any variable (e.g., Momentum flux, flow depth, currents, runup)
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2024 Logic Tree for Probab
Updated Cascadia probabilistic tsunami hazard model (extensive community input)
Revised offshore (100 m) 2,475-yr tsunami amplitudes completed for Cascadia

ilistic Hazard Assessments

3,504 geometrically unique CSZ sources

PC: voted on weight

Down-dip long-term slip

DOGAMI

Igneous Crust

Partial

N Event slip Overall
| Along strike distribution i
Buried shallow or deep Shape Ts{‘é‘é’;‘)?flio" long-term siip Uniform si Stp Rates
Now consolidated into - o | T e | o | Pt rtes e
Tench Break, - §
BuriedorSplay | L™ i I 'm
Sypus and Wang, 2024
, . \TransitiorL p N
A < Outer wedg » zone € Inner wedg >
T?rus t faults Outer arc high
Top of the Plate D i v
eformation L
andward Seaward )
Boundary front Shelf forearc basin

Carbotte et al.,
2024

SUBDUCTION ———>»
| o&eo‘ |0AH
B Deformation O\N o I
front~ o 1
1

v
< 77X X X

2
H

Frontal décollement

| OW width |
|

Watt and Brothers,
2021

1
a+B=taper I

30 40 50 5 10 15
LFE (km) CASIE Depth (km)
Offshore Grays Harbor

Ledezci et al., 2024 10k

Bathymetry (m)




(44) pouad uinyas abelany

- o [=] o (=]
— o (=] [=]
- o [=]
= =
| L0n
et ~3F|
- N
© <
- N ;
H NN g /" L&
k a
g 8%
a n S %
L << < :7..
< E
4] m 2 @ “
B
A KA. ............ w
[ \ <
5.9
< v/
7 4
| | — ... .||Iu|lu1]ﬂ..IIIIJIIn|J
\-It]llllllﬂ\. &
= 2 g g
o

(1A/1) @auepaaoxa Jo ajey

]

N

A
RN

=

Sy

io in prep

Th

Offshore PTHA for the Pacific Northwest

(2,475-yr amplitudes)

o ASCE7-22
o ASCE7-28

Tsunami amplitudes (2,475-yr event)

47

6

|

4

L
45

l
44

43

(w

|
o
—

) spnyijdwe |weuns) aloysyo

oY

Latitude (deg)




Uplitt (m

10

=

42°N —|

40°N

128°

Full margin
deep
buried
upskew
downdip
extent =
locked
zone

egmented-G

s-B

UpS

46°N

Max. sl

50°N

o

(A

§

-D-
b

S

ip=49.3m
Mean slip=23.4m

46°N

Max. def =13.8 m

5V

44°N —

42°N —

40°N

49Slip (m)

44°N

Uplift (m

13

12.25

40°N

128°

128°W

126°W

Segment C,
deep
buried
upskew
downdip
extent =
locked
zone

50°N

IS
2
4

46°N

Max. sl
Mean s!

44°N

Slip (m)

40

42°N —

40°N

32

24

16

128°W




Deformation (m)
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Tsunami Modeling

SCHISM (Semi-implicit Cross-scale Hydroscience Integrated System Model)
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* Solves 3D Reynolds-averaged Navier-Stokes equations. Model canberun =
in either hydrostatic or non-hydrostatic form. o
* Uses unstructured grids. Ideally for areas involving complex geometry and -
bathymetry (e.g., reefs, mouths of jetties, barrier spits, populated areas).
* Passed multiple NTHMP Benchmarking simulations (e.g., Horillo et al., o
2015; Zhang et al., 2016; Zhang, 2025). ' descoeeguiecos
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Clatsop Offshore Design Wave Wiggle Matching

Offshore tsunami amplitude (m)
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Flow Depths Comparison
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Conclusion:
* Previous OR tsunami modeling used several deterministic CSZ scenarios. Recent efforts
are shifting toward probabilistic tsunami hazard analysis (PTHA) and risk-based modeling.

* New 2,475-yr tsunami hazard zones are presently being simulated for both OR and WA
(update the existing ASCE7-22 tsunami design zone and geodatabase).

* Model results to-date using high resolution grids indicate generally comparable to greater -
inundation extents when compared with the DOGAMI L1 scenario. However, modeled
flow depths are significantly larger than L1 (and in some cases XXL1).

* Differences in the 2,475-yr disaggregated sources yield very different inundation in
northern Oregon but become broadly similar as one progresses south toward the central
Oregon Coast.

s I T A e Y N e B T o el

* Coseismic responses in the new source models appear to show better adherence to the
paleo data (not so good in NW WA (lack of data)).

e Although PTHA looks promising, the 2,475-yr source models are indicating large slip that
exceed the t-shirt DOGAMI (e.g. L1 and XL1) source models (are these reasonable?).
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«———— New modelling underway —
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