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Center Overview
ÅA $15M NSF-funded center headquartered 

at the University of Oregon

Å7 center staff for program management and 

cyberinfrastructure

ÅSenior personnel from 14 universities and 

other organizations include well over 50 

researchers

Å3 objectives or òpillarsó

ÅThe science  behind earthquakes and their 

hazards

ÅConnecting the science to meaningful 

societally relevant outcomes through 

partnerships  and development of 

applications

ÅExpanding access to careers through 

geoscience education and inclusion
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Key Science Questions
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CRESCENT Science Pillar

5

Working 
Groups

Special 
Interest 
Groups
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Workshops 
and Meetings!
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CRESCENT-affiliated researchers here at SSA
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What is the Structural Framework of 
Cascadia governing the hazards?

ÅCVM Community 

Velocity Model 

ÅC3S Block Models

ÅCFM Faults inventory 

and Visualization
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Community Fault Model ( CFM)
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2D and 3D geometries for ~150 faults (red lines)

Å 2023 National Seismic Hazard Model (NSHM) (Hatem et 

al., 2022)

Å GEM & Canada Geological Survey faults 

collaborative research (Hobbs et al, in prep; Styron et al., in prep)

3D slab interface models from 4 studies 

British Columbia, 
Canada

WA

OR

CA

CFM Version 0.1 (pre -release)

CFM v1.0 now in peer review

ÅDeveloped criteria for inclusion

Å Incorporated numerous additional onshore and 
offshore faults

Å 2D and 3D Interactive visualization 

CFM 0.1 (NSHM faults only)
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CFM QGIS plugins

1. Import and 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.



Cyberinfrastructure Team

CRESCENT staff plus effort from Earthscope  personnel

Cyberinfrastructure Team!
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Community Velocity Model (CVM)
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Sahakian et al., in revision



CVM -0: Coarse structure

üBasin materials 

and structures are 

critical for GMM

üLimited resolution 

at shallow depth, 

but our model 

reveals major 

basin shapes and 

depth .

He et al., in revision
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Coupling, Seismicity, and Slow Slip 
Working Group (C3S)

H. Elston, J. Loveless, et al. 2025

ÅLithospheric block models to evaluate the strain 

budget of the PNW for seismic coupling and more

ÅSeismogeodetic  detection of transient  events

ÅNew inventories of seismicity  & ETS events
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ML Seismicity Catalog

o ML Detection using CRESCENT CVM Gen 0

o 4x increase in events ð megathrust quiet, crustal 
seismicity delineates faults

Hirao et al., in prep
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Earthquake Catalog Viewer

üCommunity platform for 
discovering and comparing 

peer -reviewed Cascadia 

earthquake catalogs

ü Integrates 10+ catalogs with 1.7 

million events in standardized 
format.

ü Interactive 2D map with filtering 
by magnitude, depth, time, and 

spatial region.

ü3D subsurface viewer with 

Cascadia slab interface and 

crustal fault models

üFull CI/CD pipeline with 

dev/prod environments. 

 eqcat.cascadiaquakes.org
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How have megathrust events 
happened in the past and what are 
scenarios for the future? 

ÅCPAL: Paleoseismology , 

paleotsunami , 

paleogeodesy

ÅDET:  Dynamic 

Earthquake Rupture 

and Tsunami modeling
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Cascadia Paleoseismology  (CPAL)

19

Overarching Goal

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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Dura et al., PNAS, 2025

Cascadia Paleoseismology  (CPAL)


