
Statewide California Earthquake Center

SCEC Community Earth Models:
2025 Updates and New Releases

CEM Co-Leaders:

Scott T. Marshall        
Appalachian State University

Patricia Persaud                  
University of Arizona

September 7-10, 2025

Hilton Palm Springs, California

With Many Contributions From:

CEM Model Developers

CEM Homepage | https://www.scec.org/science/cem

Future
You??

SCEC Proposals: will use 
or contribute to CEMs

2024: 43%
2025: 62%



Community 
Earth Models

(CEMs)

The CEM Vision:

2CEM Homepage | https://www.scec.org/science/cem

Thompson (2018) Vs30 values from 
UCVM (colors) and CFM 7.0 fault traces

* SCEC’s footprint extends 
beyond CA state borders

Enabling cutting-edge science with 
community-driven products that 
quantify key features of the greater 
San Andreas system



Community 
Earth Models

Current Inventory

• CFM : Community Fault Model

• CGM : Community Geodetic Model

• CRM : Community Rheology Model

• CSM : Community Stress Model

• CTM : Community Thermal Model

• CVM : Community Velocity Model

• UCVM : Unified Community Velocity 
Model Framework

In SCEC5
● Community Models ---> CXM

Now

● Community Earth Models ---> CEM

3CEM Homepage | https://www.scec.org/science/cem



SCEC Software & Web Team
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Community Earth Models Collaboration

CEM Homepage | https://www.scec.org/science/cem

SCEC CEM Developers
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How to Find 
Community Earth 

Models

SCEC 

Homepage
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The CEM homepage is 

linked on the SCEC 

homepage



CEM
Homepage
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CEMs are easily findable 

and accessible via a the 

CEM homepage

The CEM widget 

automatically scrolls 

through the available CEMs



How to Find 
Community Earth 

Models

Findable

Accessible

Interoperable

Reusable
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The CSM Widget

Link to 

model 

homepage

Link to 

web-based 

tools 

“Explorer”

Link to citable 

Zenodo archive
Karen Luttrell

(LSU)

Jeanne Hardebeck

(USGS)

CSM Group Leaders



CSM 

Homepage
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CSM is first to employ the 

new CEM homepage style

Model background page 

provides details of how 

models are constructed

Other CEM homepages 

targeted by end of 2025



CEM Explorers
Web-based tools for 

Community Earth Models
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All CEMs have an “Explorer” 

that helps users explore the 

model (leaflet-based map)

Some are still “Provisional”

moho.scec.org

If you have any issues, let us 

know! Drop by our CEM 

helpdesk!



Community 
Earth Model

Explorer 
Updates

1. New CVM Explorer

2. CFM Explorer Updates
Integration with Earthquake-to-fault 
Association Service

In SCEC5
● Community Models ---> CXM

Now

● Community Earth Models ---> CEM
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Thompson (2018) Vs30 values from 
UCVM (colors) and CFM 7.0 fault traces

* SCEC’s footprint extends 
beyond CA state borders

CEM Homepage | https://www.scec.org/science/cem



CVM Explorer
Web-based tools for 

Community Velocity Models
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What does the Explorer do?

● Search/Query/Download
○ Uses UCVM software & GMT scripts

○ 24 CVMs; 6 tiled models

○ Extract data in .csv format

● Extract Interpolated Profiles
○ 2D horizontal slices

○ 2D cross sections

○ 1D profiles

○ 0D point extraction

● Plots saved in pdf/png formats

● No specialized software needed
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What does the Explorer do?

● Search/Query/Download
○ Uses UCVM software & GMT scripts
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○ 0D point extraction

● Plots saved in pdf/png formats

● No specialized software needed

Easy to reproduce!
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1D Vertical Profile Plot

CVM: CVM-S4.26.M01

Lee at al., (2014)

Taborda et al., (2016)

1D Profile



Vertical Cross Section Plot

CVM: SF Bay Model (Aagaard et al., 2021)
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CVM Explorer Plots



Focused on issues facing CVMs and 
multi-scale merging methods
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2025 Workshop
Multi-Scale Seismic Velocity Models 

for the San Andreas Fault System

Lee et al., in review

Patricia Persaud

(Arizona)

Kim Olsen
(SDSU)

Artie Rodgers
(LLNL)

https://www.scec.org/events/2025-scec-cvm-workshop/

Philip Maechling

(SCEC)

Yehuda Ben-Zion
(SCEC)

https://www.scec.org/events/2025-scec-cvm-workshop/
https://www.scec.org/events/2025-scec-cvm-workshop/
https://www.scec.org/events/2025-scec-cvm-workshop/
https://www.scec.org/events/2025-scec-cvm-workshop/
https://www.scec.org/events/2025-scec-cvm-workshop/
https://www.scec.org/events/2025-scec-cvm-workshop/
https://www.scec.org/events/2025-scec-cvm-workshop/


CFM Explorer
New tools for searching and 

displaying recent EQs
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New “Search recent EQ”

What can it do?

● Search/Query/Download
○ Uses USGS API to query near real-

time ComCat catalog

○ Can download event data in .csv

● Links to ComCat

● Visualize EQs in 2D and 3D

● Compare to CFM faults in 2D 

and 3D!!



CFM 
Earthquake-to-Fault 

Associations

Evans et al. (2020)
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What can this do?

● Runs real-time on all EQs in 

SoCal >M3

● Associates EQs with CFM 

faults (or not in CFM)

● Valuable for rapid response 

and talking to media

● Now updated to CFM 7.0

● Integrated with CFM Explorer
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The CTM Explorer will have similar 

functionality to the CVM Explorer

22

Community Thermal 

Model Explorer
Coming Soon!

Lee et al., in review

Terry Lee

(UNR)

Daniel Trugman

(UNR)

Andrew Zuza

(UNR)



SCEC Statewide GFM/CTM Workshop
August 14-15, 2025 @ UC Davis

Mike Oskin, Andrew Zuza, Terry Lee, Laurent Montesi, 
Oliver Boyd, Yuehua Zeng, Sierra Rack

SCEC Community Rheology Model Workshop, 
Integrating friction into the CRM, 
September 6, 2025 @ Hilton Palm Springs

Alexis Ault, Sylvain Barbot, Caroline Seyler

Plenary Talk by Mike Oskin
Tues 2:30pm @ SCEC 2025
California’s Geological Framework and Consequent Fault-
System Behavior

23

Geologic Framework 

Model (GFM) 
The GFM is going statewide!

Reconciling the 

GFM with CFM 

faults (Andreas 

Plesch)

Major Geologic Provinces of NorCal (Mike Oskin)



SCEC 2025 

Community Earth 

Models Helpdesk
We can help!

24

• Ask questions!

• Try our CEM “Explorers”

• Meet CEM developers

Insert 

Photo here Available During Poster Sessions



SCEC 2025 

Community Earth 

Models Helpdesk
We can help!
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• Ask questions!

• Try our CEM “Explorers”

• Meet CEM developers

Insert CEM 

Helpdesk 

Schedule

Available During Poster Sessions
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