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Summary 
 

Over the past two decades, near-source strong motion data, teleseismic waveforms and 
geodetic measurements have been used to infer the detailed distribution of slip on the rupture 
plane. The resulting finite-source images of earthquake rupture show that fault slip is spatially 
variable at all resolvable scales. The rupture complexity inferred from these slip distribution has 
important implications for the dynamics of the earthquake source, and hence for the resulting 
near-field ground motion. Detailed information about slip on the fault plane is also critical for 
studies on stress-triggering, for the scaling of the earthquake source and may help to shed light 
on the physics of rupture nucleation, propagation and arrest. A self-consistent dataset of finite-
source rupture model is also needed to study the scaling of and relationships between dynamic 
source parameters. 

I have compiled an Internet-accessible database of finite-source rupture models. This site 
collects, displays and distributes finite-source rupture models that image the spatio-temporal 
evolution of earthquake rupture through modeling or inversion of seismic and/or geodetic data. 
Earthquake source models are presented in a common, user-friendly format, and can be accessed 
and downloaded either as plain ascii files or easy-to-use MATLAB structures. These fiels also 
contain pertinent meta-data. Experience and feedback from the past 6 months, in which the 
database has been online, show that there is a large demand of such a database, and that the 
current format and structure has proven to be useful and adequate. However, several aspects of 
the present database can be improved and expanded, which will be the topic of an accompanying 
proposal.  
 

Site Structure & Data Format 

Figure 1 displays an organizational chart of the online database of finite-source models, 
accessible at http://www.seismo.ethz.ch/srcmod. As of November 2004, the database contains 91 
source models for 51 earthquakes that occurred in various tectonic regimes, spanning the 
magnitude range 4.1 ≤ Mw ≤ 8.0. So far, more than 20 researchers world-wide have kindly 
contributed their source-inversion results to this database. As the number of earthquakes and 
source models indicate, for several events multiple rupture models exist, allowing for an 
independent, un-biased “quality” check of published source-inversion results.  
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Upon accessing the “Welcome”-page, the user is given detailed information about the 
current status of the database, the database structure and format, and how to access the actual 
data. Source-model information is provided via the “Eventlist”-page that leads to so-called 
“Event”-pages (Figure 2) that display images of the slip distributions as well as “bulk” source 
parameters. Links provide access to the actual data, either as ascii-files (Figure 3) or as 
convenient MATLAB-structures. 

Besides information on individual rupture models, the database provides tables 
containing assembled meta-data, listing the overall earthquake source parameters, the 
parameterization used in the source inversion, and details on time and location of the 
earthquakes. Those tables are accessible via the “Downloads”-page which also provides links to 
images and, more importantly, references to publications for the individual source models. 

When building the source-model data base, particular care was taken in defining a 
comprehensive, yet flexible and easy-to-understand (and downloadable) data format. Among the 
many possible choices, I selected to represent the source model information as MATLAB-
structures as well as ascii-files. The selection of MATLAB-structures was borne out of the fact 
that many researchers world-wide nowadays use MATLAB as a visualization and computational 
tool. In contrast, ascii-files, providing the identical information, can be viewed easily online, 
provide a quick overview of the available source-model information, and can be handled by any 
programming language. In fact, two different ascii-format representations are provided: files 
named evtag.slp (where evtag is a 15-character string identifying unambiguously the 
source model) display a simple, single-fault-plane source characterization, while files named and 
evtag.fsp contain the complete multi-segment source representation. 
  

Working on and with the Source-Model Database 

 As with any other database, the source-model database needs occasional updates and 
modifications. Plans for future extensions and improvements are given in an accompanying 
proposal. The current set-up allows us to easily modify and update individual database entries or 
even the entire database. We have written several programs that automatically generate the 
structured online database tables and html-pages based on unstructured representation of source 
model data and corresponding meta-data. This approach also allows us to easily include 
additional rupture models for past and future earthquakes as they become available. 
 While I myself frequently work with this database as a research resource, feedback from 
researchers in Europe, Japan and the U.S. have shown that it has already been used in various 
studies, be it on source-scaling relations, dynamic rupture modeling or strong-motion prediction. 
Since the database covers global earthquakes, it also receives attention from researchers world-
wide, and hence is (yet another) useful research tool funded through SCEC that reaches a wide 
circle of users. 
 However, several needed additions to the current database have been identified; the most 
important one is a unified geographical representation of the rupture model, i.e. the exact 
coordinates (latitude, longitude, depth) of each point (subfault) of the source-models. This 
information is usually not given by the source modelers, but due to their very different source 
representation, this information is also difficult to obtain. This will be a topic for future work.  
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Figure 1 Organizational structure of the finite-source database, available at http://www.seismo.ethc.ch/srcmod. 
 

 
Figure 2 Example for an event page, displaying a single-fault-plane image of the inferred slip distribution (top), 
tables with the “bulk” source parameters (center) and links to download the actual data (bottom). 
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Figure 3 Example for ascii-formatted data-base entries  (here the 1995 Kobe earthquake, as imaged by Wald, 1996). 
The top table (s1995KOBEJAwald.slp) represents the single-fault-plane source characterization with only limited 
header information. The bottom table (s1995KOBEJAwald.fsp) displays all meta-data for the source parameterization 
and inversion approach. The actual rupture model is then given segment-by-segment (each preceded by a 3-line header), 
for which the different source quantities are listed in a column format. 
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