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2002 Annual Report: 
(Submitted to SCEC March 1, 2002) 

Summary of Major Accomplishments 
The Southern California Earthquake Data Center (SCEDC) has been in operation for 11 years and is 
the primary archive facility for seismic information for southern California earthquakes. During the first 
10 years of operations, SCEDC was the principal archive for the short-period seismic array in 
southern California. In the last year, the TriNet array has come online, which in addition to the short-
period array, now includes some 150 broadband stations and 200 strong-motion accelerometer sites. 
During the SCEC1 funding period, activities at the SCEDC have been consistently focused on moving 
the Data Center toward its role as the primary online, and near "real-time" archive of seismological 
data for Southern California.  
 
The data archive consists of earthquake parameters and travel-time picks from 1932 to the present, 
waveform recordings from 1981 to the present recorded by the Southern California Seismic Network 
(SCSN) and Caltech/USGS TriNet, SAR satellite images of southern California, and some regional 
refraction profiles of the crust and mantle. The Data Center is currently archiving nearly 3,000 data 
channels from 375 stations. An average of 20,000 earthquakes are processed and archived by the 
Data Center each year. 
 
The data archived by the SCEDC is now available within a few minutes of the origin time of the 
earthquake. All the data produced by the real-time monitoring network is placed immediately in the 
SCEDC Oracle relational database system, where it is subsequently revised by further analysis. This 
allows researchers to participate in the near real-time analysis of earthquake studies, including 
looking for trends in seismicity and inverting for fault-slip of the latest event. A time delay of a few 
days used to be the standard for new data to be available at the SCEDC; however, since the 
inception of the TriNet system and with changes in the daily operations and daily archiving of the 
Data Center, new earthquake data are available to the community in near real-time. 
 
The Data Center has developed a Seismic Transfer Program (STP), which allows direct transfer of 
waveform data in a variety of formats to a user’s local disk. STP is available either Web-based, or 
stand-alone as a simple client version. Both versions allow users to retrieve SCEDC waveforms in a 
variety of formats including SAC, miniSEED, and recently COSMOS.  
 
Data archived at SCEDC have been used in numerous scientific studies that are associated with 
SCEC and by studies that are outside of SCEC. The SCEDC data contributed to research in the 
areas of local earthquake studies, regional and global earthquake studies, crustal structure and 
properties, earthquake patterns, coda Q and scattering, and state of stress in the crust.  
 
During the SCEC1 funding period, the SCEDC continued improving its ability to serve as an outreach 
facility to the SCEC community, the public, and educational and government agencies through 
archival and distribution of seismic data, educational resources available via the internet, conference 
and workshop participation and personnel availability via email and telephone for user questions. 
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Principal Accomplishments 
During the SCEC1 funding period, the Southern California Data Center (SCEDC) personnel have 
focused their efforts on making the Data Center the primary online, near "real-time" archive of 
seismological data for Southern California. These efforts involved working closely with the TriNet 
development group at Caltech/USGS to further develop the system of Oracle databases and the 
DISC-1050 mass-storage system which now archive all parametric and waveform earthquake data 
generated by the TriNet system.  
 
The Data Center has continued to archive the earthquake data produced by TriNet, which includes 
location, magnitude, phase picks and waveforms and make the data available to users in near real-
time. The SCEDC continues to be the primary data repository and distribution center for seismic 
networks in the region. The Data Center currently archives nearly 3000 data channels from 375 
stations, processing and archiving an average of 20,000 earthquakes each year.  
 
The SCEDC facility was initiated in October 1991 as part of SCEC. Data from the Caltech/USGS 
Seismic Processing (CUSP) archive were loaded into a custom ASCII database containing 
parametric earthquake data and triggered seismograms for over 300,000 earthquakes and were 
stored on an Internet-accessible 0.6 terabyte optical WORM mass-storage system. User access to 
this archive was initially through direct login to the Data Center computers. Parametric data (e.g., 
hypocenters and phase picks) were later made available through a Web interface 
(http://www.scecdc.scec.org/catalog-search.html). Until late 1999, when TriNet came online, the 
SCEDC archive consisted primarily of short-period, 100 sample/second waveforms from the SCSN. 
Since September 1999, the Data Center archive has contained waveforms from over 150 broadband 
and 200 accelerometer instruments, as well as from the original SCSN short-period vertical stations.  
 
Since January 2001, metadata, such as earthquake hypocenters, magnitudes, amplitudes, and 
pointers to waveform archives, have been stored in an Oracle 8.1.7 relational database. Tables in the 
waveform schema list all seismograms archived in the mass-storage system, a “jukebox” disk system, 
along with the information necessary to retrieve them. The software/hardware configuration and the 
database schemas used by the SCEDC were developed in conjunction with the Northern California 
Earthquake Data Center (NCEDC) so that data can be easily exchanged and the Data Centers can 
serve as backups to each other. 
 
Two identical instances of the Oracle database, on two separate Sun 450 servers, are maintained by 
the SCEDC to provide backup in case of hardware failure and also to allow downtime of a database 
during periods of maintenance without interrupting user access. The two databases are kept 
synchronized through two-way Oracle replication. Both triggered and continuous waveform data are 
initially placed on a high-speed RAID system, where they can be rapidly accessed and easily 
augmented. After approximately seven days, the data are placed in a permanent archive form and 
stored on the five terabyte DISC-1050 magneto-optic mass-storage jukebox system. Where the data 
actually reside, i.e., on the magnetic disk or in the jukebox archive, is transparent to the user.  
 
The Data Center has developed a Seismic Transfer Program (STP) that allows direct transfer of 
waveform and parametric data in a variety of formats to a user’s local disk. The Web-based version of 
this interface is available at http://www.scecdc.scec.org/stp.html, which allows the user to search the 
SCEDC catalog for waveform and parametric data that can be transferred to the user’s computer via 
FTP. A simple client version of this program has the same functionality, but places the data directly 
on the user’s disk as it is retrieved. This program is available from: 
http://www.scecdc.scec.org/software.html. Waveforms can be retrieved according to a number of 
parameters, including time and event. STP has recently been modified to allow waveform retrievals in 
not only in SAC and miniSEED format, but also in COSMOS format.  
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We have continued our efforts toward maintaining and developing the infrastructure to process and 
archive the TriNet system data, and while continuing to maintain the existing archive and data 
distribution systems, our efforts have increasingly focused on bringing new systems online. The Data 
Center has advanced with developing a system utilizing STP for data retrieval to participate in the 
NetDC data exchange between IRIS and the NCEDC and to make waveform data available to users 
via similar interfaces as the Northern California Earthquake Data Center (NCEDC) and the IRIS DMC.  
 
The cumulative size (in Gigabytes) of the of the waveform archive at the SCEDC since its inception is 
shown in Figure 1. Data flow between TriNet and SCEDC is based on a system of Oracle databases 
which are replicated with real-time redundancy in the event one or more databases become 
unavailable. The data flow between TriNet and SCEDC is shown in Figure 2. 

 

Figure 1: The 1991 data archive includes all of the waveform data from 
1981 through 1991. The increase starting in 1999 is due to the archiving 
of continuous broadband data. 
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Figure 2 
Connectivity of SCEDC to 
the Seismic Array (TriNet):  
Data independently 
generated by two TriNet 
real-time systems are written 
to two local databases (a 
and b).  These data are 
replicated to the master 
SCEDC database (c) which 
then replicates the data to 
the other Data Center 
database (d). These raw 
data are then available to the 
SCEDC's general users (g). 
Analysts subsequently 
examine triggered data, 
making corrections and re-
estimating parameters as 
needed (e). These changes 
are immediately visible to 
general users. Event files 
are typically finalized within a 
few days of event 
occurrence. Temporary 
archives of incoming 
waveform data are 
maintained on the SCEDC's 
twin Sun 450 database 
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The Data Center has continued to archive a variety of other scientific data. The Data Center currently 
archives SAR interferometry data from the WInSAR consortium. There are now 1,100 scenes 
archived at the SCEDC. The SCEC Data Center archive of GPS data contains data from "survey-
mode" precise GPS measurements made in Southern California by various universities, We have 
archived all the datasets (that we know of) relevant to monitoring crustal motion in southern California 
from 1990 to present. The GPS data archive consists of several parts: raw GPS data, RINEX files, 
indices to the RINEX files, log sheets, and site descriptions. The Data Center archives the data for 
both LARSE I and II seismic survey. 
 
In conjunction with the SCEC Outreach Group, the SCEDC has developed a seismicity module 
“Investigating Earthquakes through Regional Seismicity”. Many of the products and data to be used in 
exercises in this educational resource utilize data from the SCEDC database.  
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Major Outreach Accomplishments 
 
The SCEDC has contributed to outreach by developing original online earthquake educational 
resources. Users can link to “Investigating Earthquakes through Regional Seismicity” at: 
http://www.scecdc.scec.org/Module/module.html to access educational modules and interactive 
lessons on seismology. This website was developed to fill a demand for educational materials in 
seismology, and earth science in general. It gives students the opportunity to guide and view the 
building of a mountain range, one earthquake at a time, and is designed to help impart to students an 
understanding of such key concepts as slip rate, the scale of geologic time, and the relation between 
the amount of fault slip in an earthquake and the resulting numerical magnitude. 
 
This resource generated interest not only from educators and students working on independent 
research, but also from members of the general public seeking a straightforward tutorial on the basics 
of seismology. Increased access to the educational module, in turn, improved the visibility of the 
SCEC Outreach program's efforts to provide the community with reliable, user-friendly information 
about earthquakes. 
 
 

Publications 
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Appendix 

SCEDC Personnel 
The following people have contributed to the SCEDC over the past 11 years:  
 
 
Individual Involvement 
Vikki Appel  Manager (Current) 
Robert Clayton Principal Investigator (Current) 
Katrin Hafner Manager 
Karen Kähler Data Archivist (Current) 
John Marquis Web Developer 
Sarala Rajeshuni Database Analyst 
Karen Turner Web Developer (Current) 
Debbie Wells Data Archivist 
Ellen Yu Database Analyst (Current) 
 
 


