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TECHNICAL REPORT
Summary
This past year’s efforts were highlighted by the delivery of the second version of the
SCEC Community Fault Model (CFM version 2.0) (http://structure.harvard.edu/cfm).
The CFM is an object-oriented, 3-D representation of more than 140 active faults in
southern California, defined by surface geology, earthquake hypocenters and focal
mechanisms, well bore, and seismic reflection data. CFM version 2.0 includes more than
35 new fault representations (Plesch et al., 2004), guided by contributions from more than
20 SCEC investigators. The model, including its alternative fault representations, was
evaluated and approved by the SCEC Community this year in a “virtual workshop,”
where scientists used the LA3D software tool, developed by the SCEC Intern Program, to
visualize and analyze the faults. Based on feedback from this evaluation, we defined the
inventory of CFM version 2, and are in the process of establishing a set of viable
alternative fault models to be used by RELM for earthquake hazards assessment.

Improvements to the CFM
Fault Inventory
The CFM fault inventory is specified by a SCEC Working Group, which includes
representatives of the California (CGS) and U.S. Geological Surveys. In a 2003
Workshop held at Scripps, the Working Group identified 53 new faults and alternative
representations that needed to be added to the CFM. Twenty-four of these new
representations were added in 2003, and released in CFM version 1.0, and the remaining
faults were added in 2004. These faults are part of CFM version 2.0, and include new
representations of the San Gabriel, San Jacinto, Verdugo,  Panamint Valley,  Sierra
Madre,  Malibu Coast, Big Pine, White Wolf, and Palos Verdes faults (Figure 1). Several
of these fault representations were generated by concurrent (2004) SCEC-supported
research in the USR and Fault Systems Focus Area Groups.

After completion of the new model, we began a study to assess the spatial association of
the faults relative to the various SCEC earthquake catalogs (SCSN, 2004; Hauksson,
2000; Shearer et al., 2003). Our preliminary results indicate that more than 60% of the
earthquakes, and more than ninety-five percent of the regional seismic moment release,
occur within ± 4 km of the faults represented in the model, suggesting that the CFM
describes a comprehensive set of major earthquake sources in the region. The relocated
catalogs of Hauksson (2000) and Shearer et al., (2003) correlated better with the CFM
faults than the standard SCSN catalog. We plan to continue this work in collaboration
with Robert Wesson (USGS) and Egill Hauksson (Caltech).

Model Evaluation
This Fall, members of the CFM Working Group participated in a “virtual workshop” to
evaluate the new fault model. This evaluation involved using the LA3D software viewer,
developed by the SCEC Interns, to examine and evaluate the CFM, including the various
alternative fault representations (Figure 2). Participants provided feedback by completing
a spreadsheet, in which they assigned quality ranking to fault representations and
qualitatively assessed the spatial uncertainty of the fault surfaces. The quality rankings
were used to establish the preferred fault model (CFM version 2.0), and along with the



uncertainty estimates they were incorporated into the CFM postgres database. Many
participants also provided specific recommendations on how to improve fault
representations, or add alternative fault representations.

Figure 1: Perspective view of the new Community Fault Model (CFM version 2.0), which includes three-
dimensional representations of more than 140 active faults in southern California (Plesch et al., 2004). The
model is intended for use in strong ground motion prediction, faults systems analysis, and seismic hazard
assessment. The CFM and supporting information are stored in a relational database, which can be accessed
by a MapServer web interface (http://structure.harvard.edu/cfm/). Hypocentral locations are from Egill
Hauksson (2000) and color-coded by year of occurrence.



Figure 2: View of the CFM in the LA3D viewer, which was developed by the SCEC Interns and used by
members of the CFM Working Group in a “virtual workshop” to evaluate the model, including its
alternative fault representations.

CFM database/web interface upgrades
In 2004, we also initiated several efforts to improve the CFM database and web interface.
These included adding the contents of the tsurf files, rather than simple filenames, to the
postgres database. This allows more sophisticated searching, based on precise fault
positioning, surface area, and other geospatial criteria. Moreover, this will allow the
association of attributes with individual nodes on fault surfaces, so that parameters such
as slip or uncertainty can vary along a given fault.

We also made progress in establishing a more direct link between the Mapserver web
interface and postgres database. The current implementation requires users to select faults
based on geographic search criteria in the Mapserver interface (point and click on faults,
select all faults within a region), then to switch to a separate database interface to perform
attribute-based queries. The upgrades now in development will integrate this process,
allowing users a single Mapserver interface to select faults based on geographic position
and attributes. This will allow for simple, but valuable advances like highlighting faults
on a Mapserver display that are selected based on attributes. Moreover, it will facilitate
iterative geographic and attribute searches to define desired fault sets.

Both of these major upgrades will be completed by the end of the current funding cycle.
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