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2006 SCEDC Annual Report 
The following are the Southern California Earthquake Data Center’s major accomplishments for 2006:  
 
1. Continued our key data-acquisition and archiving functions by maintaining and updating the primary 

online, near real-time searchable archive of seismological data for southern California. Added 88,500 
station-days of continuous data and parametric and waveform data for 12,275 local events and 390 
teleseismic earthquakes.  

 
2. The SCEDC upgraded its database system from Oracle 9i to Oracle’s grid-enabled 10g on a cluster of 

three Linux servers that are managed as a single entity. Oracle’s Real Application Clusters (RAC) 
allows database servers to be built across multiple low-cost computers to serve as a single, highly 
available and highly scalable database processing system. By implementing computing grids on 10g, 
the SCEDC has improved resource utilization, provided increased data availability and allowed 
hardware standardization on lower-cost commodity Dell servers.  
 
 
 

3. Developed and implemented new waveform storage with a single server managing several RAID units. 
This architecture will save on initial purchase price and administration overhead. The new pair of 
servers and RAID storage with > 20 TB of capacity were installed and populated the binary waveform 
archive.  
 

4. The SCEDC is near completion of the final implementation of the improved Station Information System 
(SIS) for the Southern California Seismic Network (SCSN). The goal of this project was to develop a 
simplified database-driven system that interacted with a single database source to enter, update and 
retrieve station metadata easily and efficiently. The SIS is the production station database system for 
all archiving, data distribution and metadata queries for the SCSN and all station updates to data are 
done through the SIS GUI. The SCSN Real-Time and post-processing systems have not modified their 
code to use the SIS database, so the SCEDC has created a series of propagation scripts to provide 
the data to these systems in legacy format until the code is changed to use the stored procedures and 
other database calls that the SCEDC has written for this purpose.  
 
The SCEDC has worked extensively to populate the SIS with historic station information to provide 
users with access to complete and accurate station metadata. We also continued development of the 
system and have worked with the Station Fieldwork group to modify the interface so that it is more 
appropriate for their needs. This interface now has more reporting capabilities and provides the queries 
that are tailored to the information that is of interest to the field personnel. 
 

5. Developed a module in STP to distribute full SEED volumes. Users can also download dataless SEED 
volumes from directly STP.   
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6. All of the SCSN BH_ channels have been upgraded from 20 sps to 40 sps to conform to the USArray’s 
BH_ 40 sps station standard. This project was undertaken and completed because SCEC scientists 
requested that all channels designated BH have consistent sample rates. All data from stations with 40 
sps, 1 sps and 0.1 sps waveform data is archived continuously and available via STP 

 
7. The SCEDC expanded the ANSS XML strawman and developed a schema for distributing seismic 

station metadata. The SCEDC has been a leader in XML formats, having previously developed an 
event and parametric information schema for the distribution of catalog data. The schema and 
documentation are available from: http://www.data.scec.org/xml/station/station_schema.html 

 
8. The Data Center organized a town-hall meeting of the SCEDC users at the 2006 SCEC Annual 

Meeting in Palm Springs, CA to gather feedback and identify the needs of the SCEC research 
community. User recommendations addressed SCEDC priorities including science, data-management, 
operations, data-products and funding. 

 
9. We have worked extensively with the NCEDC toward helping with their CUSP replacement project. 

The SCEDC provided guidance and advice on setting up the database environment, installing the 
stored procedures necessary to run real-time, post-processing (i.e., Jiggle) and archiving functions. 
Because the SCEDC completed its own conversion of historical CUSP data over four years ago, we 
were able to provide suggestions of time- and effort-saving solutions. 

 
The SCEDC has made progress toward developing a fully integrated CISN Data Center: 
 
Goal:  A common database and archive with a single interface for all users. 
Step 1: Both current data centers will display a common web page the contains the links for the basic user 
services (earthquake data, station metadata, waveform retrieval, and higher products) 
Step 2: Integrate the two databases into one database with two copies. The data relevant to northern 
California with be maintained by NCEDC and S. California by SCEDC 
Step 3: Create a common waveform archive with two copies. The copies are kept in sync with each other 
automatically. 
 
Long-Term Benefits:   
Users: Single source for event data, waveforms (continuous and event-triggered) and station data.  
Multiple retrieval methods will be supported so users won’t need to change their current data access 
method (e.g., BreqFast, STP etc.) 
Funding Agencies: The volume of earthquakes and data archived by CISN are a significant portion of US 
seismic data. With an increase in infrastructure and staff, we could handle all national data. The CISN is 
experienced in handling earthquake data, has a strong connection to the earthquake research community, 
so is connected with products and services needed by the community.  
Data Centers: The SCEDC and NCEDC have complementary strengths and should collaborate to make 
real progress toward this project in as short a time frame as possible. 
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Contribution to the SCEC Community 
The Data Center is a central resource of SCEC and continues to be an integral part of the Center. In 2006, 
the SCEDC continued to contribute to the SCEC scientific community by providing online access to a stable 
and permanent archive of seismic waveforms and earthquake parametric data. The seismological data 
archive held at the SCEDC has contributed significantly to the publication of many scientific papers 
pertinent to the region, most of which have SCEC publication numbers. The Caltech/USGS catalog 
archived by the SCEDC is the most complete archive of seismic data for any region in the United States. 
 
The SCEDC has allowed the data to be distributed to a much broader community of scientists, engineers, 
technologists, and educators than was previously feasible. The electronic distribution of data allows 
researchers in the world-wide scientific community to analyze the seismic data collected and archived in 
southern California and contribute their results to the SCEC community.  

Archive Size and Contents 
 

 

 
 

The archive at the SCEDC currently has the following holdings: 
• The Caltech/USGS catalog of over 572,700 earthquakes spanning 1932-present.  
• 6.07 terabytes of continuous and triggered waveforms.  
• 12.4 million phase picks. 
• 56.9 million triggered waveform segments. 
• Nearly 7 years of continuous broadband recording of representing more than 250,000 station-day records, 

accumulating at ~50,000 station-days per year (for the current 166-station network). 
• 23.2 million amplitudes available for electronic distribution. 
• Triggered data for more than 20,000 significant teleseismic events.  
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Number of Events at the SCEDC: 1932 - 1976
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Event parametric data for this era is available electronically  

 

YEAR 
# 

EVENTS YEAR 
# 

EVENTS 
1932 520 1955 374 
1933 1428 1956 485 
1934 699 1957 313 
1935 668 1958 266 
1936 574 1959 300 
1937 404 1960 171 
1938 311 1961 308 
1939 341 1962 312 
1940 336 1963 363 
1941 303 1964 268 
1942 344 1965 339 
1943 257 1966 377 
1944 254 1967 430 
1945 170 1968 663 
1946 347 1969 707 
1947 533 1970 597 
1948 478 1971 822 
1949 469 1972 457 
1950 615 1973 787 
1951 291 1974 821 
1952 561 1975 3134 
1953 590 1976 4801 
1954 626    

 

 
All event parametric and waveform data for this era are available electronically. 

 

YEAR 
# 

EVENTS # WFs 
1981 17740 1005322 
1982 18717 765445 
1983 19453 1563899 
1984 21078 633208 
1985 22196 825298 
1986 21496 908084 
1987 16037 714975 
1988 13350 564993 
1989 13400 485335 
1990 13755 525263 
1991 12723 547003 
1992 52643 6136719 
1993 23834 2269606 
1994 29586 3532232 
1995 26530 2377957 
1996 21661 1904673 
1997 17950 1799151 
1998 17316 1816596 
1999 27639 3597964 
2000 28599 3032392 
2001 20101 3116068 
2002 12920 2866999 
2003 13400 3415492 
2004 15584 3415492 
2005 15436 4265334 
2006 17005 3484835 
2007 4709 588697  
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Data Volume Served and Archived 
 
Number of earthquakes in the 1932-present Caltech/USGS catalog  572,733 earthquakes 
Total size of the waveform archive: 6,893 GB 
Size of SCEDC parametric and waveform database:  247,243,525 rows. 
 
Data transferred via STP in 2005-2006:  
2005 Q4: October 1-December 31: 

• 1863313 waveforms = average of 59, 20253 waveforms daily = 14.1 waveforms per minute. 
• 546 gigabytes of waveform data = average of 5937.4 megabytes daily = 68.7 kilobytes per second. 

2006 Q1: January 1-March 31: 
• 90253625 waveforms = average of 1002818 waveforms daily = 11.6 waveforms per second! 
• 2145 gigabytes of waveform data = average of 24405 megabytes bytes daily = 289 kilobytes per 

second 
2006 Q2: April 1-June 30: 

• 1634989 waveforms = average of 17966 waveforms daily = 12.5 per minute. 
• 268 gigabytes of waveform data = average of 3021 megabytes daily = 35.77 kilobytes per second. 

2006 Q3: July 1-September 30: 
• 1295742 waveforms = average of 14084 waveforms daily = 9.8 per minute. 
•  
• 287 gigabytes of waveform data = average of 3210 megabytes daily = 37.95 kilobytes per second. 

2006 Q4: October 1-December 31: 
• 1277042 waveforms = average of 13881 waveforms daily = 9.6 waveforms per minute. 
• 185 gigabytes of waveform data = average of 2061 megabytes daily = 24.42 kilobytes per second. 

 
In 2006, the SCEDC archived: 

• 15,096 events 
• 2,748,317 waveforms 
• 295,002 arrivals 
• 1,130,333 amplitudes 

 

Magnitude Number of local events (le): 
0-1 3,370 
1-2 7,065 
2-3 1,647 
3-4 169 
4-5 20 
5-6 4  

 
# events:  Event type 
12,275 le (local event) 
764 qb (quarry blast) 
1,531 re (regional event) 
136 sn (sonic blast) 
390 ts (teleseism) 
15,096 Total 
 
Web Statistics (www.data.scec.org):  
Quarter  Hits Page views 
2005, Q4  14,043,277   2,378,418 
2006, Q1  18,954,435   7,305,412 
2006, Q2  16,755,671   5,258,446 
2006, Q3  10,605,724   2,218,804 
2006, Q4  11,244,556   2,109,372 
 


