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In response to the 2004 SCEC rfp for establishing a reference earthquake database, 
we initated the effort by creating a prototype reference earthquake database for the 

2.7WM , 1992 Landers earthquake.  We concentrated our efforts on collecting models 
from different investigators, understanding the model formats, creating meta-data for the 
models and working on a scheme that would enable easy storage and access to the data. 
 

1. Outline of Database: 
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2. Status of the Database: 
Data storage/formats:  

a) We plan to retain models and information in original formats since conversion 
may result in loss of data and it is prudent that we keep a copy of the original 
author specified formats. 

 
b) However, we also plan to provide models in a “standard format” compatible with 

model formats of recent and future earthquakes to be entered into the database as 
this would to enable easy comparison between earthquakes. We may provide 
conversion utilities that can be used to exchange formats, however, this depends 
on the effort required to develop these conversion utilities. SCEC-ITR’s 
experience in developing such utilities would be a great asset to us. 

 
c) Information (models/catalogs) can be either file based with associated meta-data: 

where the attribute names and values are stored in the meta-data or database 
driven with a mapping of the meta-data file to the database. 

 
2.1. Seismicity and Focal Mechanism Catalogs 
We have earthquake relocation catalogs from Hauksson, [2000], Richards-Dinger and 
Shearer, [2000], Hauksson et al., [2003], Shearer et al., [2003] and from Zanzerkia 
[2003]. Catalogs are perhaps the easiest aspect of the database.  Thus, they are a logical 
place to start. Collaborating with SCEC-ITR, we decided to start building the database by 
creating a site-map for the earthquake catalogs.  The meta-data for these catalogs are user 
supplied and will be plain text files with a brief explanation of the method used to 
generate the catalog and other parameters of the catalog. The seismicity catalogs will be 
in searchable database, so that users can search for earthquakes based on location 
(latitude, longitude and depth), magnitude and origin time. The focal mechanism catalogs 
will have additional search parameters such as dip, rake and strike ranges. 
 
2.2. Stress Inversion Results and Coulomb Stress Change Calculations 
Results from Hardebeck and Hauksson, [2001] with the orientations of stress before and 
after the Landers earthquake on a 5km-spaced grid and a summary of stress orientations 
showing the maximum compressive stress axis through time are available.  We are also 
collecting the stress results of Townend and Zoback [2004].  We also plan to include 
models of the Coulomb stress change [e.g., Stein et al., 1992]. 
 
2.3. Slip Models 

We have collected slip models and rupture time histories (where available) from 
various investigators.  These include both kinematic and dynamic rupture models. 
Wald and Heaton [1994] obtained their slip model by inverting geodetic survey 
displacements, near-field and regional strong motions, broadband teleseismic waveforms 
and surface offset measurements. The models include the spatial and temporal slip 
variations along a multiple-segment fault model. Cohee and Beroza [1994] used near-
source displacement seismograms to image the slip distribution and rupture history on a 
multiple-segment planar fault model.  Cotton and Campillo [1995] inverted strong 
motion data to determine space-time history of fault slip using three subfaults to represent 
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the fault segments.  Hernandez et al. [1999] performed a two-step kinematic inversion, 
inverting the interferometric and GPS data in the first step and then inverting the strong 
motion data using the slip model obtained from the first step as the initial slip model. 
They use a multiple-segment fault model.   Zeng and Anderson [1996] developed a 
composite source model consisting of a distribution of circular subfaults that are used to 
rupture the mainshock.  Olsen et al. [1997] and Song and Beroza [2004] both developed 
spontaneously propagating dynamic rupture models of the Landers mainshock and 
modeled it using a single fault plane. 
 

Since some models inverted for slip on a single fault plane while others invert for slip 
on multiple-segments of the fault plane, we plan to have a flag in the meta-data that 
indicates this information. The meta-data for each segment would also consist of 
information like length, width, grid size, number of grid points and distribution of grid 
points, strike, dip, rake, rupture velocity, rise time, etc. depending on the model 
parameterization. Each meta-data file will be associated with the data file that has the 
final slip distribution on each segment. Where available, we also plan to include the 
rupture time history file for each segment – this would allow comparison of time-slices of 
slip distribution between the different models (and ultimately between different 
earthquakes). 
 

Figure 1 shows models of slip distribution on the fault plane as obtained by different 
authors plotted on the same colorscale and is based on the gridding used by Martin Mai 
(http://www.seismo.ethz.ch/srcmod/). Such plots show the advantages of having a 
reference earthquake database with all the slip models stored in a single location – easy 
plotting and comparison enables us to understand the differences between the different 
models. 
 
2.4. Results from GPS and INSAR data 

We have contacted investigators requesting them to send us their models, and are 
awaiting their response. In one case, we have a slip model obtained from GPS data, but 
we are unable, even with the author’s help to understand the model format. This case 
highlights the importance of archiving the models before they are lost or rendered 
unusable because of formatting issues. 
 
2.5. Surface Rupture 

We obtained surface rupture data as mapped by Sieh et al., [1993], Spotila and Sieh, 
[1995], Zachariasen and Sieh, [1995], McGill and Rubin, [1999] and Liu et al., [2003]. 
We plan to retain the files in the original Arc GIS format, and also provide ascii files that 
are more readily useable in many applications. 
 
2.6. Velocity Models 

We have four velocity models from Hauksson et al., [1993], Eberhart-Phillips et al., 
[1992], Dreger, [1994], and Ammon and Zandt, [1993]. The meta-data files for each 
model will include a brief description of how the model was developed and number of 
layers. 
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Figure 1: 7 Slip models for the Landers earthquake obtained by different investigators plotted on 
the same scale. 
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