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Center Overview

A A $15M NSFfunded center
at the University of Oregon

A 7 center staff for program management and
cyberinfrastructure

A Senior personnel from 14 universities and
other organizations include well over 50
researchers
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Executive Committee Center Staff

The team responsible for ensuring the overall success of the center and coordinating leadership across CRESCENT's three pillars. The administrative team managing project timelines, communications, logistics, and day to day operations.

—

Diego Melgar Lydia Staisch Harold Tobin

CRESCENT Director United States Geological Survey Science Planning Lead JI!I E"zapeth Amanda E"_ksen Deb PetrOChK°.
University of Oregon Istaisch@usgs.gov University of Washington fss:stant Director Qenter Coordinator Accounting Technician
dmelgarm@uoregon.edu htobin@uw.edu jillf@uoregon.edu aeriksen@uoregon.edu debp@uoregon.edu

Andrew Meigs Tim Melbourne Amanda Thomas
GEl Program Lead Central Washington University Cyberinfrastructure Lead Andy Clifford Shannon Fasola
Oregon State University tim@geology.cwu.edu University of California Davis P&A Program Manager GEI Program Manager
andrew.meigs@oregonstate.edu amthom@ucdavis.edu acliffi@uoregon.edu sfasola@uoregon.edu

Pieter-Ewald Share Jill Elizabeth Valerie Sahakian
Oregon State University Ex officio P&A Program Lead Loic Bachelot William Marfo
pieter.share@oregonstate.edu University of Oregon University of Oregon Data Scientist Research Cyberinfrastructure Specialist

Jillf@uoregon.edu vjs@uoregon.edu Ibachelo@uoregon.edu wmarfo@ucdavis.edu



Key Science Questions

Q1: How does tectonics drive hazard? i i
Basic science: Research

Q2: How is strain accumulated and released is about Earth processes
throughout the EQ cycle?

Q3: What is the temporal and spatial variability
of past earthquakes?

Q4: What are the controls on rupture dynamics
during megathrust events?

Q5: What is the seismic hazard from intra-plate
(crust and slab) earthquakes?

Q6: What is the nature of strong motion in the Applled SCience' ResearCh
CSZ? ) -
is about the impacts

Q7: What are the tsunami sources in the CSZ
and what controls inundation?
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Workshops
and Meetings!

Tsunami Topical CRESCENT
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Offshore Observations
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CRESCEN-affiliated researchers here at SSA

Thursday, April 16th
o Zoe Krauss, “Exploring the Use of Existing Offshore Cabled Infrastructure
for Earthquake Early Warning in the Pacific Northwest” (Talk) 8:30 AM in
Ballroom E

e Raul Benjamin Mendoza, “First Paleoseismic Evidence of Late Quaternar
Surface Rupture in the Fraser Canyon of British Columbia, Canada” (Talky
11:15 AM in Ballroom A

o Alice Gabriel, SEED GRANT PROJECT, “Do Coupled Megathrusts Rupture?”
(Talk) 3:00 PM in Ballroom F

* Yohai Magen, “Coupling Heterogeneity in the Cascadia Slow-Slip Zone
From GNSS Inversions and Physics-Based Modeling” (Talk) 3:00 PM in
Ballroom G

« Daisy Briseno, TWINNING PROGRAM UNDERGRADUATE INTERN,
“Preliminary Characterization of the Multorpor Mountain Fault: Evidence for
Repeated Late Quaternary Faulting on the Mount Hood Fault Zone, North-
central Oregon” (Poster) in Exhibit Hall A+B

* Bochen Dong, SEED GRANT PROJECT, “Machine Learning Detection of
Offshore Tremor in the Cascadia Subduction Zone Using Multi-year
Continuous Offshore and Onshore Seismic Data” (Poster) in Exhibit Hall A+B

» Becky Fildes, “A 2D and 3D Community Fault Model for the Cascadia
Subduction Zone: Release of CRESCENT CFM Version 1.0” (Poster) in Exhibit
Hall A+B

o Sarah Rysanek, PROFESSIONAL DEVELOPMENT FELLOWSHIP RECIPIENT,
“Revisiting the Tectonic Geomorphology of the Nicaragua Segment of the
Middle America Trench Using Newly Collected High-resolution Bathymetry
and Reprocessed Marine Seismic Reflection Data” (Poster) in Exhibit Hall
A+B

» Janet Watt, “Using Seafloor Geodesy to Constrain Gorda Plate Kinematics
and Shallow Megathrust Locking in Southern Cascadia” (Poster) in Exhibit
Hall A+B

Wednesday, April 15th
¢ Audrey Dunham, “Scenario ShakeMaps for Cascadia Subduction Zone
Megathrust Earthquakes Using 3D Ground Motion Simulations” (Talk)
11:15 AM in Ballroom B

o Tiegan Hobbs, “Financial Recovery Modelling for Earthquake Risk in
Canada” (Talk) 5:15 PM in Ballroom B

 Bill Stephenson, “Shear-wave Velocities in the Bellingham and Everett
Basins, Washington State: Insights From Multimethod Characterization
With krSPAC and Active-source Linear Arrays” (Poster) in Exhibit Hall
A+B

[ - > |

Friday, April 17th
o Zoe Krauss, “DAS Beyond Repeaters: Multi-span Monitoring Using
Submarine Cables in the Pacific Ocean” (Talk) 5:30 PM in Ballroom E

e SESSION: “Data-Driven Advances in Liquefaction Hazard Analysis”
(Poster) in Exhibit Hall A+B

e Joan Gomberg, “A New Agent, Pycorelator, Advances the Starring Role
of Triggering in Paleoseismology” (Poster) in Exhibit Hall A+B

¢ Alamgir Hosain, PROFESSIONAL DEVELOPMENT FELLOWSHIP
RECIPIENT, “Dynamic Earthquake Triggering Regions in Texas and the
Role of Fluid Injection” (Poster) in Exhibit Hall A+B

¢ Itzel Noriega, TWINNING PROGRAM UNDERGRADUATE INTERN,
“Investigating Dynamic Triggering in Cascadia Volcanic Systems Using
Seismic Network Data” (Poster) in Exhibit Hall A+B
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What is the Structural Framework of T
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Community Fault Model ( CFM)

Q1: How does tectonics drive hazard?

Q2: How is strain accumulated and released
throughout the EQ cycle?

Q3: What is the temporal and spatial variability
of past earthquakes?

Q4: What are the controls on rupture dynamics
during megathrust events?

Q6: What is the nature of strong motion in the
CSZ?

cascadiaguakes.org



CFM Version 0.1 (pre -release)

2D and 3D geometries for ~150 faults  (red lines)

A 2023 National Seismic Hazard Model (NSHM)  (Hatem et
al., 2022)

GEM & Canada Geological Survey faults
collaborative research  (Hobbs et al, in prep; Styron et al., in prep)

3D slab interface models from 4 studies

CFM v1.0 now In peer review

A Developed criteria for inclusion

A Incorporated numerous additional onshore and
offshore faults

A 2D and 3D Interactive visualization

CFM 0.1 (NSHM faults only)

cascadiaguakes.org



n *Untitl roject — QGIS
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1. Importand geo -
reference traces and cross

sections.

2. View cross sections in the 3D
viewer.

3. Digitize the fault data, making it

available in the map view.
4. Drawing contours using the
digitized points, setting

elevation.

5. Contours are viewable in the
3D viewer.

6. Meshing the fault.

7. Again, possible to verify in the

3D viewer.

V| Preview (WebEngine) @ )
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CRESCENT

CASCADIA REGION EARTHOURKE
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Cyberinfrastructure Team

Amanda Thomas Loic Bachelot William Marfo -
Cyberinfrastructure Lead Data Scientist Research Cyberinfrastructure Specialist
University of California Davis lbachelo@uoregon.edu wmarfo@ucdavis.edu

amthom@ucdavis.edu

CRESCENT staff plus effort from Earthscope personnel
e —



Community Velocity Model (CVM)

Q1: How does tectonics drive hazard?

Q2: How is strain accumulated and released
throughout the EQ cycle?

Q3: What is the temporal and spatial variability
of past earthquakes?

Q4: What are the controls on rupture dynamics
during megathrust events?

Q6: What is the nature of strong motion in the
CSZ? D Gen0-1 Models: Regional-Scale - Coarser

‘B Gen2 Models: Upper Crustal - Higher Resolution, Shallower, Basins

@ Gend Models: Near-Surface - Geotechnical Layer and Topography

&Y Sahakian et al., in revision

cascadiaquakes.org



CVM -0: Coarse structure
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Coupling, Seismicity, and Slow Slip
Working Group (C3S)

Ol Lo does oeon s a e haar A Lithospheric block models  to evaluate the strain
budget of the PNW for seismic coupling and more

Q2: How is strain accumulated and released A Seismogeodetic detection of transient events
throughout the EQ cycle?

/ A New inventories of seismicity & ETS events

Segmented Contiguous

Q3: What is the temporal and spatial variability
of past earthquakes?

Segmented forearc Contiguous forearc

Q4: What are the controls on rupture dynamics
during megathrust events?

Q5: What is the seismic sl;afJ from intra-plate
(crust and slab) earthquakes?

Q6: What is the nature of strong motion in the

CSZ?

Coupling cogfficient
A coupling coefficient

¥ -';w-'**' i e =t s e "—“‘"},_‘_ j\:_"-';; e LI e e e J o o '1
Q7: What are the tsunami sources in the CSZ
128°W 122°W 128°W 122°W 128°W 122°W
ﬂ H. Elston, J. Loveless, et al. 2025
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ML Seismicity Catalog
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: U Community platform for

3 discovering and comparing
¥ ] v peer -reviewed Cascadia
S— ey earthquake catalogs
‘\ \ = o U Integrates 10+ catalogs with 1.7
- SRR o — million events in standardized

: it g X B o format.

2D Surfaces Boundaries

. ~ U Interactive 2D map with filtering
- -1 by magnltqde, depth, time, and
Pr— ‘4| spatial region.

U 3D subsurface viewer with
Cascadia slab interface and
crustal fault models

Date Range

u Full CI/CD pipeline with
dev/prod environments.

eqcat.cascadiaquakes.org

Spatial Bounds

Show All Events

Reset Filters Apply Filters
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How have megathrust events
happened In the past and what are
scenarios for the future?
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ACPAL: Paleoseismology
paleotsunami
paleogeodesy

ADET: Dynamic
Earthquake Rupture
and Tsunami modeling
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i Salmon River, OR i
BN J October 2023 Roskoaliiauakem
il .fieldwork

tidal flat mud &

Tsunami §

Q2: How is strain accumulated and released 3 T N 4y
throughout the EQ cycle? 21 N g Fes-epiieiiin

high-marsh soil §

Q3: What is the temporal and spatial variability
of past earthquakes?

Q4: What are the controls on rupture dynamics A
during megathrust events? 1 . ® Existing cores

@ New cores

| Use the geologic record at Cascadia to

/ reveal patterns, timing, and size of past
megathrust earthquakes and tsunamis
to inform earthquake models
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Cascadia Paleoseismology (CPAL)
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