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Summary 
In 2009, we completed the first generation Statewide Community Fault Model, SCFM 1.0, which is 
comprised of the southern California CFM 4.0 and more than 150 additional fault representations for 
northern California (Figure 1). In addition, we have engaged is a series of efforts to help evaluate and 
improve the fault representations in both the CFM and SCFM, and to facilitate their use in a wide range 
of SCEC science and hazard assessment efforts. 
 

 
 

Figure 1: Perspective view of the Statewide CFM (SCFM 1.0), which includes the SCEC CFM 4.0 
(Plesch et al., 2007), and the USGS San Francisco bay region fault model (Brocher et al., 2005). New 
faults added to the model this past year are highlighted in colors. 

 
Community Fault Model (CFM) 
The CFM is an object-oriented, 3D representation of more than 140 active faults in Southern 
California, and includes direct contributions from more than twenty SCEC investigators (Plesch et al., 
2007). The model’s inventory and design specifications were established by the CFM Working Group, 
which includes representatives from the USGS, the California Geological Survey, and user groups in 
SCEC. The model consists of triangulated surface representations (T-surfs) of major faults, which are 
defined by surface geology, seismicity, well logs, seismic reflection profiles, and geologic cross 
sections. The model distinguishes between interpolated and extrapolated fault patches, and provides 
alternative representations for the most contentious sources. Faults and supporting information, such as 
slip rates and quality factors, are stored in a relational database that can be accessed by a web interface. 
The web interface allows users to download complete model versions, or to construct their own fault 
models using geographic and attribute-based search criteria. CFM Version 3.0 is now available 



(http://structure.harvard.edu/cfm/), and the supporting database is continuously being updated with new 
alternative fault representations.  
 
Statewide CFM 
Efforts in statewide seismic hazards assessment and fault systems modeling (e.g., Bird et al., 2004; 
Rundle et al., 2004; Meade and Hager, 2004) generally require plate-boundary scale fault models, 
rather than those arbitrarily limited by political and cultural boundaries. Thus, our efforts this past year 
have focused on expanding the CFM to become the first statewide community fault model (SCFM) in 
partnership with the U.S. and California Geological Surveys.  
 
The SCFM is comprised of the SCEC CFM 4.0 in southern California (Plesch et al., 2007) and a new, 
comprehensive representation of more than 150 faults in northern California (Figure 1). Geologic 
models of the greater San Francisco Bay area, developed largely by the U.S.G.S. (Menlo Park), serve 
as the basis for most representation in that area of northern California (e.g., Brocher et al., 2005). The 
remainder of the new fault representations were developed by integrating geologic maps and cross 
sections, seismicity, well and seismic reflection data using the approach of Plesch et al., (2007). Each 
of the faults are defined by triangulated surface representations, with separate patches that distinguish 
between interpolated and extrapolated regions of the fault surfaces. This allows users to clearly 
distinguish portion of the fault representations that are directly constrained by data from those that are 
inferred or extended from better known parts of the fault. In addition, the model contains alternative 
representations of many faults. These cases arise when two or more fault interpretations have been 
made that involve substantial differences in 3D representation (i.e., in dip direction, fault type), and all 
of them are seemingly consistent with the available data.  
 
The lower boundary of the SCFM is defined by a seismogenic thickness surface. Following the 
approach in CFM 4.0, we used the 1981-2001 catalog of relocated hypocenters by Waldhauser & 
Schaff (2008) to define the depth above which 99.9% of the vertically integrated moment in a grid cell 
has been released, after filtering out the less well located hypocenters. In a grid of 0.1 x 0.1 degree 
cells, 1295 were populated with summed moments and the corresponding depth. Figure 2 shows the 
resulting, interpolated surface that is used as the base of SCFM in northern California. 
 
Ultimately, this new model will help improve our assessment of seismic hazards in California, and 
contribute directly to fault systems modeling activities within SCEC. In 2010, we plan to facilitate 
evaluation of the SCFM 1.0 by the SCEC working group, in order to establish preferred and alternative 
fault representations, assign quality rankings to faults, and identify areas where further improvements 
to the model are needed. 
 
In a related effort, the CFM in southern California is being systematically re-evaluated using new re-
located earthquake catalogs developed by SCEC (Hauksson and Shearer, 2005; Shearer et al., 2005). 
These new catalogs provide significantly improved resolution of many faults, and are being used to 
refine interpolated fault patches for many of the representations in the CFM (Nicholson et al., 2009). 
These updates will also be incorporated in a new release of the CFM and SCFM. 
 



 
 

Figure 2: New map of seismogenic thickness derived from the Waldhauser & Schaff (2008) relocated 
earthquake catalog. White dots show grid cells for which a summed moment was computed. 
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