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New web-based tools for the CFM!
https://www.scec.org/research/cfm

https://www.scec.org/research/cfm


CFM Association Service

ÅSCEC collaborators (Harvard & 
Caltech) developed a statistical 
method to rapidly identify the 
most likely CFM fault for 
earthquakes (Evans et al., 2020)

ÅApplied to the full SCSN catalog 
όa җ оΦлύ ǳǎƛƴƎ /Ca όрΦнύΣ 

ÅProvides probabilities of 
association between every 
earthquake and the CFM faults

ÅOffered as an email service

https://www.scec.org/research/cfm

Example email from the CFM association service

https://www.scec.org/research/cfm


insert your 
photo 
here!
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What is the CFM?

A hierarchically-organized set of 3D 
fault representations in southern 
California and adjacent offshore 
basins. 

ÅCurrent version: CFM5.3
Åincludes 440 individually named fault 

representations
Åalternative representations are also 

provided

ÅSurfaces are based on any/all 
available data
ÅSeismicity
ÅGeologic mapping
ÅGeophysical and borehole data
ÅetcΧ Fault trace maps of CFM5.3 available at the CFM homepage: 

https://www.scec.org/research/cfm

https://www.scec.org/research/cfm


UCERF3

Å3D Model

ÅGeometrically smooth 
compared to CFM

ÅDeveloped for seismic 
hazard analyses

CFM5.3 USGS QFaults

Å3D Model

ÅGeometrically complex
ÅDefined by source data

ÅDeveloped for use in a 
variety of SCEC initiatives

Å2D Model (traces)

ÅGeometrically complex
ÅDefined by mapping

ÅIdentifies activity of 
faulting



CFM Challenges

Building and maintaining a model like 
the CFM provides many challenges

Challenges ----> Progress
1. Fault source data is diverse

2. Metadata and file management

3. 3D file format(s)

4. Availability of 3D CAD software

5. ²Ƙŀǘ ŘƻŜǎ ά/ƻƳƳǳƴƛǘȅέ ƳŜŀƴΚ



Challenge: Fault Source Data is Diverse

Example: Ventura fault 

(Hubbard et al. 2014, BSSA)

ÅReverse fault in Western 
Transverse Ranges



Challenge: Fault Source Data is Diverse

Implications for Constructing Fault Models

ÅMost faults are built by hand
ÅTime-intensive

ÅNot possible to automate (for most faults)

ÅError estimates are not practical

Ventura fault model
(Hubbard et al. 2014)



Progress: Semi-Automated Methods

Where sufficient seismicity exists, 
semi-automated methods have been 
developed (Reisner et al. 2017, SRL)

ÅExample: 2019 Ridgecrest faults (Plesch et 
al. (2020, BSSA)

ÅThis will be used for several other CFM fault 
systems

Weighting of focal mechanisms 
(Plesch et al. 2020)

Resultant 3D fault 
structure (Plesch et 

al. 2020) now in 
CFM5.3



Challenge: Metadata and File Management

The CFM contains a variety of data in 
different formats for all 440 fault objects

ÅMetadata spreadsheet ς26 columns
ÅName

ÅAvg Strike/Dip

ÅSurf Area

ÅReferences, etcΧ

ÅGocad t-surfs in three resolutions
ÅNative, 500m, 1000m, 2000m

ÅFault traces (utm and lon/ lat)

ÅGMT (plain text), and GIS shapefiles, 
GoogleEarthkml

ÅComplete references document

The Northridge (Frew) Thrust (CFM5.3)

Relocated aftershocks from
Carena& Suppe(2002)


