The SCEC Community Fault Model:
Challenges, Progress, and the Future
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The faults of the SCEC Community Fault Model (CFM) are three-dimensional and non-planar; however, to simplify browsing the model, the viewer below provides a two-dimensional map-

Scott T. Marshall
- - - based view of the SCEC CFM version 5.3 preferred fault set. The alternative fault representations are only provided in the complete CFM archive available for download on the CFM
Ap pal aCh Ian State U n Ive rS Ity homepage. Here, the viewer allows users to view and download fault geometry data as well as metadata for selected faults rather than downloading the entire CFM model archive. Once

faults are selected, the “PLOT3D" button can be used to view the selected faults in a basic CAD-like environment. See the user guide for more details and site usage instructions.
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FM5.3 Fault Objects
WTRA-USAV-USAV-Walnut_Creek_fault-CFM5

WTRA-USAV-USAV-Upland_fault_dipslip-CFM1

WTRA-USAV-USAV-San_Jose_fault-CFM5

Andreas Plesch
Harvard University

WTRA-USAV-USAV-Indian_Hill_fault-CFM5
WTRA-SYRZ-MULT-Santa_Ynez_River_fault-CFM5
WTRA-SYFZ-MULT-Santa_Ynez_fault_75dip-CFM5
WTRA-SSRZ-OXNP-Bailey_fault_steep-CFM5

WTRA-SSRZ-MULT-Simi_Santa_Rosa_fault_listric-CFM5

WTRA-SSFZ-MULT-Santa_Susana_fault-CFM5

WTRA-SPJD-SPMT-Lion_Canyon_fault-CFM5

WTRA-SPJD-OFFS-Padre_Juan_fault_upper-CFM5

WTRA-SPJD-OFFS-Padre_Juan_fault_lower-CFM5

John H. Shaw
. - WTRA-SMFZ-SMDE-Sierra_Madre_fault_low_dip-CFM4
H arvard U n Ive rSIty WTRA-SMFZ-SMDE-Sierra_Madre_Cucamonga_connector-

CFM5
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Metadata for selected faults will appear here.
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CFM Association Service

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

AApplied to the full SCSN catalog
oOoa X odnuv dzaAy3d

AProvides probabilities of
association between every
earthquake and the CFM faults

AOffered as an email service
https://www.scec.org/research/cfm

Caltech/USGS SCSN Event Information

Magnitude: 3.6

Time (PT -||-UTC ): 2021/09/13 07:59:35 ---||--- 2021/09/13 14:59:35
Coordinates (lat,lon): 34.229, -118.905

Location: 5.1 km ( 3.2 mi) NNW from Thousand Oaks, CA
Depth (km/miles): 1.8/1.1

USGS ComCat URL: ci39807135

CFM Fault Association Probability
Most Likely
Simi; Santa Rosa fault segment (70%)

Alternates
Not associated with a CFM modeled fault (24%)
Other CFM faults (6%)

Probability Summary

CFM # Fault Name ) [ (%)
319  Simi; Santa Rosa fault segment 2.89 70

329 notin CFM NA: Not in CFM 24

320 Bailey fault; steep segment 6.65 6
278 Oak Ridge fault; MRSH segment 12.73 0
267  Southern San Cayetano; Ventura segment 17.69 0

Example email from the CFM association service



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

CFM Acknowledgements

SCEC

T/Software Team
Tran Huynh

Associate Director for Science
Operations

USC

Philip J.Maechling

Associate Director for Information
Technology

USC

EdricPauk

Software Engineer / Web Developer
USC

Mei-Hui Su
CXM Software Engineer
USC

CFM Contributors/Developers

_\\

},

e

Craig Nicholson

| UC Santa Barbara

Christopher CSorlien

UC Santa Barbara

X I )/R C)Zdzy[]f S ax
CFM contributors over
the last 25+ years!



What is the CFM?

A hierarchicallyorganized set of 3D

fault representations in southern  =-

California and adjacent offshore
basins.

ACurrent version: CFM5.3

Aincludes 440 individually named fault
representations

Aalternative representations are also
provided

ASurfaces are based on any/all
avallable data

A Seismicity

A Geologic mapping =1

AGeophysical and borehole data
AetcX

34"

Fault Traces of the SCEC CFM5.3

Map projection: Mercator, Datum: WGS84
\ Fault trace . Blind fault upper tip
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Fault trace maps of CFM5.3 available at the CFM homepa
https://www.Sscec.org/research/cfm
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A3D Model A2D Model (traces)
AGeometrically smooth ~ AGeometrically complex  AGeometrically complex
compared to CFM A Defined by source data A Defined by mapping

ADeveloped for seismic ~ ADeveloped for use ina  Aldentifies activity of
hazard analyses variety of SCEC initiatives faulting
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Hauksson et al. by depth — & Select Map Type = ESRI Imagery

Building and maintaining a model Ik gssgane o omimape
the CFM provides many challenges ﬁ‘f&- Sl

Challenges---> Progress
1. Fault source data is diverse
2. Metadata and file management
3. 3D file format(s) 7 il
4. Availability of 3D CAD software =8+~
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Challenge: Fault Source Data is Diverse

Example: Ventura fault
(Hubbard et al. 2014, BSSA)

AReverse fault in Western
Transverse Ranges
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Challenge: Fault Source Data is Diverse

Implications for Constructing Fault Mode

AMost faults are built by hand
ATimeintensive

ANot possible to automate (for most faults)

AError estimates are not practical
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Ventura fault model
(Hubbard et al. 2014)




Progress: Semfiutomated Methods

Where sufficient seismicity exists,

semiautomated methods have been BEAS _Restjant 30 al
developed (Reisner et al. 2017, SRL) ¥ N al. 2020) now in

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

AThis will be used for several other CFM fault
systems

Weighting of focal mechanism
(Plesch et al. 2020)7



Challenge: Metadata and File Management

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

AMetadata spreadsheet 26 columns
AName
A Avg Strike/Dip
ASurf Area
AReferencesetcX

AGocad tsurfs in three resolutions
ANative, 500m, 1000m, 2000m

AFauIt traceSutm andlon/lat)

AGMT (plain text), and GIS shapefiles,
GoogleEarthkml Relocated aftershocks from

Carena& Suppe(2002)
AComplete references document

The Northridge (Frew) Thrust (CFM5.3)
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