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How to Find 
Community Earth 

Models

SCEC IT/Web Team
CEMs:A collaboration between scientists, IT 

professionals, and the community
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CEM Explorers
Web-based tools for 

Community Earth Models
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that helps users explore the 

model (leaflet -based map)
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moho.scec.org

If you have any issues, let us 

know!



SCEC Software & Web Team

Community Earth Model Collaboration

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

SCEC CEM Developers
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How Do We Build SCEC CEM 
Tools?

SCEC Scientists (us!):

ǒOrganize and build data

ǒWrite code to quality check and 
visualize data

ǒCreate mockups of web tools

ǒWrite documentation

SCEC IT/Web Team:

ǒBuild web tool

ǒBuild homepage with input 
from scientists

ǒPost Zenodo archive with 
SCEC products

Mockups



What is the CFM?

The CFM is an object-oriented, fully 

3D geometric representation of active 

faults in California, adjacent offshore 

basins, and beyond

Who develops the CFM?
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The Community Fault Model (CFM)

CFM Contact | marshallst@appstate.edu

Andreas 
Plesch

John
Shaw

Scott 
Marshall

Harvard University Appalachian 
State University

Oblique 3D view 
of CFM 7.0 
rendered using 
GOCAD

Relocated seismicity from 
updates to Hauksson (2012) and 

Waldhauser (2009) + updates

mailto:marshallst@appstate.edu


ǒ2D Model (traces)

ǒGeometrically complex
ƺDefined mainly by mapping

ǒIdentifies activity of faulting

ǒ2.5D Model
ƺBuilds on UCERF3/CFM

ǒGeometrically smooth
ǒDeveloped for hazard analyses
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Fault Models Comparison

ǒFull 3D Model
ǒGeometrically complex
ƺDefined by source data

ǒServes a variety of SCEC initiatives

QFaults NSHM23 CFM 7.0



CFM Explorer
Web-based tools for the 

Community Fault Model
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What does the Explorer do?

ǒSearch/Query/Download
ƺCFM 7.0, 6.1, and 5.3

ǒSeveral basemaps

ǒSearch recent USGS EQs!

ǒDisplay relocated EQs
ƺRed circles: >M6 since 1900

ƺHauksson et al. (2012+updates)

ƺWaldhauser (2009+updates)

ǒUpload/Display kml files

ǒView faults in 3D!!
ƺ Includes relocated seismicity in 3D



The CFM 
Archive

Available at Zenodo
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Complete CFM Archive

Å.zip archives of CFM 

versions back to v5.3

ÅContains data not available 

in the CFM Explorer

ÅWhat is in the archive?



The Zenodo archive has data 

not available in the web tools

CFM Directory Structure

/

objdoc

alternatives preferred ruptures

500m 1000m 2000m native traces

kml shpgmt

Root directory of
CFM7.0_release_2024.zip

Documentation, 
Metadata,

& References
(Excel, Word)

Fault Objects

3 different CFM submodels
Each has the same subdirectories
Only preferred is shown here

Native and regularized meshes
(Gocad .ts format)

Plain text for
Generic Mapping

Tools (GMT)
Google Earth 

format

GIS
shapefiles

Screenshot of CFM Metadata spreadsheet



SCEC Geologic Slip Rate Database
https://www.scec.org/research/gsrd
New GSRD Explorer (not publicly released yet)
https://moho.scec.org/gsrd -explorer/

Geologic field -based estimates of fault 
slip rates
A subset of the NSHM23 and UCERF3
Direct hyperlinked references (where available)

Updated in 2025
94 new slip rates; 5 updated rates

GSRD Developers:
Sally McGill, Scott Marshall, Alex Hatem, and 
Sinan Akçiz

The SCEC Geologic Slip Rate Database (GSRD)

https://www.scec.org/research/gsrd
https://moho.scec.org/gsrd-explorer/
https://moho.scec.org/gsrd-explorer/
https://moho.scec.org/gsrd-explorer/


SCEC Geologic Slip Rate Database
https://www.scec.org/research/gsrd
New GSRD Explorer (not publicly released yet)
https://moho.scec.org/gsrd -explorer/

Geologic field -based estimates of fault 
slip rates
A subset of the NSHM23 and UCERF3
Direct hyperlinked references (where available)

Updated in 2025
94 new slip rates; 5 updated rates

GSRD Developers:
Sally McGill, Scott Marshall, Alex Hatem, and 
Sinan Akçiz

The SCEC Geologic Slip Rate Database (GSRD)

The Geologic Slip Rate Database Explorer showing slip rate sites
colored by max slip rate (McGill, Marshall, Hatem, and Akçiz)

https://www.scec.org/research/gsrd
https://moho.scec.org/gsrd-explorer/
https://moho.scec.org/gsrd-explorer/
https://moho.scec.org/gsrd-explorer/


SCEC Geologic Slip Rate 
Database
https://www.scec.org/research/gsrd
New GSRD Explorer (not publicly 
released yet)
https://moho.scec.org/gsrd -explorer/

The GSRD is built from a 
metadata spreadsheet

Metadata is just as important as data!

28 Columns

Spreadsheet can be easily 
maintained/modified by SCEC 
scientists (or students)

Must be well-planned and consistent

Should be checked by scripts

GSRD Metadata Format and Content

The GSRD Metadata Spreadsheet. This is what we build the database from

https://www.scec.org/research/gsrd
https://moho.scec.org/gsrd-explorer/
https://moho.scec.org/gsrd-explorer/
https://moho.scec.org/gsrd-explorer/


Scripts Check:

Do all faults 
have references?

Correct num 
references?

No non-ASCII 
chars

Calculates 
nearest CFM 
fault to 
associate sites 
with the CFM

Generates kml
version of GSRD

GSRD Data Automation and Quality Checking
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We can produce other data products

E.g., kml versions (Google Earth, QGIS)

Can embed metadata into kml files

GSRD KML Version


