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2003 SCEDC Annual Report 
 
The following are the Southern California Earthquake Data Center’s major accomplishments for 2003:  
 

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.  

 
2. Completed compiling and converting the remainder of the historic seismic data, so there will 

be a single source for online access to southern California earthquake data from 1932-
present. Older parametric data has been loaded into the SCEDC Oracle 9i database; 
waveform data has been converted into the modern archival format and is available for 
download via STP.  
• The 1932-1976 era of seismic data was hand-typed from the original phase cards into 

electronic CUSP (Caltech-USGS Seismic Processing) format from the original hand-
derived phase card solutions on a VAX system. The data was then imported into the 
SCEDC Oracle database, so phase and epicenter data is available for direct retrieval by 
users.  

• The parametric data from 1981 to present has been loaded into the Oracle 9i database 
system and the waveforms for that time period have been converted to mSEED format 
and are accessible through the STP interface.  

• Quality control verification of 1981-2000 historic parametric and waveform data using a 
detailed reverse-chronological examination and verification of magnitudes is complete.  

 
Year Data Available 

1932-1976 epicenter, phase, amplitudes 

1977-1980 converted, offline; awaiting QC 

1981-1983 some unprocessed events 

1983-2000 epicenter, phase, amplitude, waveform 

2000- present epicenter, phase, amplitude, waveform;  
continuous broadband waveforms 

 
3. Established a Data Center Advisory Committee. Members of this group were selected as 

representatives of a lager community of Data Center users, largely drawn from the SCEC 
community. The members of this committee are: Tim Ahern (IRIS), Ralph Archuleta (UCSB), 
Greg Beroza (Stanford), Robert Nigbor (USC), and John Vidale (UCLA). The establishment 
of this group allows for greater input by the scientific users in establishing and prioritizing 
Data Center goals and improving feedback methodology. Members of the SCEDC Advisory 
Committee were asked to write a set of recommendations for the SCEDC based on a 
SCEDC self-report and any issues brought up in the town-hall or Advisory Committee 
meetings. This group delivered a report of their findings on October 1, 2003 which is included 
in this report as Appendix A. The Data Center’s self-report to the Advisory Committee is 
included as Appendix B. 

 
4. The Data Center organized a town-hall meeting of the SCEDC users at the 2003 SCEC 

Annual Meeting in Oxnard, 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. 

 
5. The Data Center archived a continuous time-window of high sample-rate data (HH_, HL_, 

EH_, EL_ ) from all stations for 6 hours before and 12 hours after the Feb. 22nd M 5.4 Big 
Bear event. This data greatly benefits researchers in foreshock/aftershock studies.  
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6. The alternative earthquake location catalogs of Hauksson and Shearer-Dinger have been 

loaded into the Oracle database. There are 636 events that do not exist in the SCEDC 
catalog, and effort is being made to match these events so the alternate location data can be 
made available for retrieval via STP and other SCEDC catalog interfaces. 

 
7. The FDSN granted the network code “ZY” for all temporary deployments in southern 

California. All parametric and waveform data from sites that were part of a portable-
deployment following the Northridge, Joshua Tree and Landers events are now available to 
users for the first time. 

 
 
The SCEDC has made significant progress on the following projects: 
 

1. A problematic four-year span of CEDAR data from 1977-1980 is currently not publicly 
accessible, but has been converted into the modern archival format, There are significant 
problems with the quality of this data and it is being processed to include magnitude 
information – at some point prior to the recent conversion, all of the magnitudes were set to 
zero. The SCEDC is working to match catalog events to the supporting data that was 
contained in the CEDAR system, and later converted onto the CUSP VAX. Unfortunately, 
there is not a good correlation between the ASCII catalog and the converted data from the 
beginning of the digital seismic age, so it is currently not available to users 

 
2. Continued to further develop the programmatic interface to the Data Center to allow users to 

directly query the archive at the SCEDC for data that serve their individual research needs. 
This interface provides a virtual gateway to the archive where programmers can write their 
code to access, retrieve, and process on-line, high volumes of machine-readable data. This 
interface is a direct server to client machine connection which requires no intermediate STP 
connection or any FTP transfer. 

 
3. SeismiQuery, an IRIS product, has been modified for use at the SCEDC and will be available 

via the SCEDC website by February, 2004. 
 
4. The Data Center has continued integration efforts with other data centers, specifically the 

NCEDC via the California Integrated Seismic Network (CISN), and continues to act as a 
backup for the northern California archive.  

 
5. Redesigned and restructured the SCEDC website and changed the URL to 

www.data.scec.org. The new website is a much cleaner design and easier to navigate for 
both the public and the scientific community. The new site will become active and web traffic 
will be redirected from the current www.scecdc.scec.org before the end of 2003.  
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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 
2003, 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.  
 
The Data Center is essential to the SCEC science and education infrastructure, providing seismic 
data to serve both its scientific and outreach missions. The SCEDC has served as an outreach facility 
to the scientific community, the public, and educational and government agencies through archival 
and distribution of seismic data, educational resources available via the internet, conference, working 
group and workshop participation and personnel availability via email and telephone for user 
questions.  
 

Archive Size and Contents 
 

The archive at the SCEDC currently has the following 
holdings: 
• The Caltech/USGS catalog of over 507,000 

earthquakes spanning 1932-present.  
• 2,735 gigabytes of continuous and triggered 

waveforms. 
• 9.6 million phase picks. 
• 43 million triggered waveform segments. 
• Nearly four years of continuous broadband recording 

of representing more than 150,000 station-day 
records, accumulating at 50,000 station-days per year 
(for the current 155-station network). 

• 17 million amplitudes available for electronic 
distribution. 

• Triggered data for more than 17,400 significant 
teleseismic events.  

• Collection of whole-network triggers for special events 
(the whole network currently consists of 1600 
channels.). An example is 26 hours of continuous 
recording starting 2 hours before the 1999 Hector 
Mine earthquake and continuous data recorded for 
the February 22, 2003 magnitude 5.4 Big Bear event 
for six hours before the event and twelve hours after. 

Cumulative Waveform Archive at SCEDC Since 1991
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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    

 
Number of Events and Waveforms at the SCEDC: 1981 - present
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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 1797010 
1999 27639 4379859 
2000 28599 6343495 
2001 20101 7274854 
2002 12920 7561069 
2003 11905 7455875  

Volume of Data Served by STP 
Annual access rates via STP: 
 202,500 accesses per year to triggered data 
 78,375 accesses per year to continuous data 
 
As awareness of STP increases and development continues, this volume is expected to increase. A 
typical request is for multiple seismograms; most triggered data requests are for all data associated 
with a particular event.  
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Web Statistics  
Numbers are for the one-year period from November 1, 2002 to October 31, 2003: 
 

 

 

 
The breakdown of the domains 
visiting www.scecdc.scec.org is: 
.edu (47.68%), .com (24.3%), .net 
(20.06%) with the remainder 
approximately equally divided 
among: .us, .org, .gov, and .mil. 
 

 
Requests for SCEDC Webpages – Summary by Month 

           

Daily Avg Monthly Totals 
Month 

Hits Files Pages Visits Sites KBytes Visits Pages Files Hits 
           

Oct 2003 65457 49205 13573 5363 109618 53436916 166280 420793 1525373 2029169 

Sep 2003 62561 45211 15112 5544 104872 30452655 166349 453364 1356344 1876852 

Aug 2003 50632 36094 12711 4882 96535 32121756 151370 394054 1118932 1569622 

Jul 2003 44926 31699 12102 4834 88335 49424878 149882 375179 982694 1392722 

Jun 2003 51606 35816 13615 5312 91792 27128958 159368 408478 1074509 1548190 

May 2003 67644 46595 17666 6253 112967 34521680 193845 547664 1444473 2096965 

Apr 2003 65273 45763 16888 5989 107997 34253558 179693 506658 1372891 1958206 

Mar 2003 77856 52539 19533 6567 118720 35609023 203587 605543 1628715 2413540 

Feb 2003 104776 74686 24496 7846 134120 50940557 219696 685902 2091232 2933750 

Jan 2003 77285 56063 19471 6053 112727 45570517 187666 603603 1737976 2395840 

Dec 2002 60383 42385 16281 5274 98260 25679365 163494 504727 1313939 1871875 

Nov 2002 81376 57637 20250 6343 121517 38318132 190290 607504 1729116 2441307 

           

Totals 457457995 2131520 6113469 17376194 2452803  

 
These results 
were generated 
by Webalizer, 
version 2.01, a 
webserver logfile 
analyzing 
program. Over the 
past year, 
186,749 distinct 
hosts i.e., different 
computers were 
served by the 
SCEDC 
webserver. 
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Appendix A: SCEDC Advisory Committee Report 
 

October 1, 2003 
 

Report of the 
Southern California Earthquake Data Center Advisory Committee 

 

Our committee was organized in August 2003, with the mandate to meet and provide a short but 
wide-ranging report on the direction of the SCEDC by the end of September 2003.  Our committee 
attended the town hall meeting organized by the SCEDC on September 7 in Oxnard just prior to the 
2003 Annual SCEC meeting.  Following the town hall meeting, we talked with the SCEDC staff, then 
met with just the five committee members present. 

Attached (this will be added before submission) is the self-report of the SCEDC.  We endorse the 
self-report as accurate and thorough, and report the feedback from the community we heard and our 
recommendations below.  One of us (TA), as manager of the IRIS Data Center, did not offer 
suggestions on issues related to seeking funding to support EarthScope-related costs. 

The SCEDC is an efficient and well-run operation with a small, dedicated staff.  It is an integral 
part of SCEC and Southern California earthquake science.  If it were only to maintain the status quo, 
the current funding level is marginal.  However, there can be no broadening of its scope without an 
increase in funding.  Our charge is to address the question of how the SCEDC can meet its current 
responsibilities and still respond to higher expectations from the scientific community. 

As the SCEDC increases the number of input channels, the SCEDC must make 
decisions about its responsibility to the science it supports and to the financial 
impact commensurate with the increase in the number of channels.  If we assume 
that the SCEDC funding is in equilibrium (perhaps unstable) with its current 
responsibilities, any new responsibilities that it accepts must come with additional 
funding.  One difficulty with this paradigm is that new workload may not require a 
full-time person.  The number of persons working is quantized, while the increased 
workload is not. 

 

With these facts and observations in mind, we offer the following 
recommendations for SCECDC: 

1.  If SCEC is contributing to the increasing workload of the SCEDC, it should provide funding to 
support that increase. 2.  One approach to increase funding for the SCECDC is to endorse an IRIS-like 
proposal to NSF for the necessary resources.  A proposal to NSF would likely require a strong 
endorsement from the SCEC Board of Directors for favorable consideration.  So some reconnaissance 
of the attitudes of the SCEC Board of Directors and NSF Program Directors will better define a 
constructive approach. 

3.  The SCECDC should document the extent of its services and the amount of research that has 
used or cited its data.  Some have the perception that the work of the SCEDC is not central to future 
research.  The data we saw and our discussions with the staff and with SCEC researchers are contrary 
to this perception.    SCECDC should collect better data on usage and should publish usage statistics 
on a regular basis.  In addition to collection of query statistics, possible approaches include 



2003 SCEDC ANNUAL REPORT  7 

compilation of a list of research achievements or collection of endorsements from a geographically 
distributed set of seismologists, particularly those who are not a part of SCEC.  Involvement of 
specialists from all the relevant fields of expertise in reviewing SCEDC achievements may be helpful. 

4.  Specific tasks in the short-term include finishing the archiving of the 1977-1980 data and 
completing the station database, in particular the station responses.  Some preparation for the Big 
Foot component of EarthScope will be necessary.  The question that must be answered, is who will 
pay for this extra load that is put upon the SCEDC?  EarthScope is going to benefit tremendously in 
its initial stages by taking advantage of established broadband seismic networks in both southern and 
northern California and the science that they enable through the earthquake data centers.  The 
committee believes that it is reasonable that funds for the added load be solicited from the 
EarthScope program. 

5.  Possible innovations include archiving differential time measurements, focal mechanisms, 
automatic cross-correlation relocations, source spectra, path attenuation spectra, and the associated 
estimated errors.  Automatically updating structural models and inclusion of distribution of stress 
may also be possible.  Such added features would strengthen the arguments for the full support and 
enable the data center to take full advantage of recent progress in earthquake seismology.  Under the 
status quo of limited funding, however, it is difficult to contemplate such improvements. 

6.  It would be helpful to document the breadth of the uses to which SCEDC is applied and to 
further broaden the user base.  This should be possible because the SCEDC provides some of the 
most complete and accurate seismological information in the world.  Perhaps more SCEC-funded 
projects involving nationally distributed seismologists would accomplish this aim. 

7.  The funding for the SCEDC and the associated seismic network is complicated, with SCEC, 
CISN, Caltech, and the USGS contributing.  However, it is clear that the SCEDC is efficient, and 
should not be strangled as a by-product of attempts to off-load expenses to other potential funding 
sources. 

8.  We considered and rejected a model that raises funds by charging seismologists for access.  
This would inhibit creative exploration of the data that might lead to new discoveries. 

9.  The extent to which structural response data from buildings or other structures should be 
added to the list of stations archived is not clear.  Some felt it would only be appropriate if money 
were added to the budget to pay the ongoing costs.  Others thought exciting science and hazard 
mitigation applications would result from such collections.  It may be appropriate that the scientific 
arguments for such archiving efforts and estimates of ongoing costs should be more carefully 
examined, particularly as the earthquake engineering community moves towards large-scale, real-
time monitoring of structures. 

Due to stringent time constraints, this list of comments necessarily only touches the most salient 
issues. 

 
John Vidale, Chair 
Tim Ahern, 
Ralph Archuleta 
Greg Beroza, and 
Robert Nigbor 
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Appendix B: Self-Report to the SCEDC Advisory Committee  
To:  Committee members: 

Tim Ahern – IRIS 
Ralph Archuleta – UCSB 
Greg Beroza – Stanford 
Robert Nigbor – USC 
John Vidale – UCLA 

 
From: Vikki Appel, SCEDC 
 
Date:  August 19, 2003 
 
Re: SCEDC Advisory Committee: Notes in preparation for Sept 7th, 2003 Meeting 

Introduction 
Thank you for agreeing to participate in the SCEDC Advisory Committee. Each of you was selected 
as a representative of a larger community of Data Center users. By establishing this group we hope 
to allow for greater input by the scientific users in establishing and prioritizing Data Center goals and 
improving feedback methodology. 
 
We have organized a town-hall meeting of the SCEDC users at the SCEC Annual Meeting in Oxnard, 
CA at 7 pm on Sunday, September 7th. We anticipate the open meeting will last about an hour, then 
after a short break, we would like to convene the Advisory Committee to meet with us in a closed 
meeting for approximately another hour. If you wish, you can continue your discussions following this 
closed meeting without Data Center management present. 
 
The mission of the SCEDC is to maintain an easily-accessible, well-organized, high-quality, 
searchable archive of earthquake data for research in seismology and earthquake engineering. The 
objectives of the Southern California Earthquake Data Center are to: 

• Maintain the primary online, near "real-time" archive of seismological data for Southern 
California archival system and add new data as it becomes available from the SCSN and 
other sources. 

• Add other recovered data to the data archive of seismological data as it becomes available. 
• Improve user interfaces and integrate with other data centers via standardized interfaces, 

particularly the Northern California Earthquake Data Center (NCEDC) and the IRIS DMC. 
• Develop new data interfaces that facilitate new science. 

 

Technical Issues 
The cost of computer hardware for processing and storage has rapidly decreased, permitting the 
SCEDC to shift its focus, to some extent, from daily data-gathering and archive-maintenance tasks to 
concentrate our efforts on issues of data organization, quality control and intermediate products. 
 

Catalog 
The SCEDC has continued converting the remainder of the historic seismic data, so there will be a 
single source of seismic data from 1932-present. The data sets from 1932-1976 have been compiled 
and converted into the modern archival format. This era of seismic data was key-punched from the 
original phase cards into CUSP format. The data was then imported into the SCEDC Oracle 
database, so phase and epicenter data is available for direct retrieval by users via STP. A 
problematic four-year span of 1977-1980, has been converted, but currently has no magnitude 
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information available. Quality control verification of 1981-2000 historic parametric and waveform data 
that had previously been converted into the modern archival format has progressed using a detailed 
examination and verification of magnitudes. The Data Center has made significant progress to 
enhance and expand an interface to search all available catalogs via a single, uniform search engine 
spanning 1932-present. 
 

Database 
The Oracle 9i database system was designed for high performance and redundancy. The replicated 
database system was implemented at two sites and contains both historic and near real-time data in 
the same schema. For databases as large as the SCEDC’s, Oracle sells a partitioning product to 
allow data to be stored and sorted in yearly compartments. The SCEDC’s unique database 
requirements make the system more complicated to administer than a standard Oracle database. 
 

Hardware 
Over the last year, the Data Center has been successfully archiving incoming waveform data and 
converted all historic waveform data onto RAID magnetic disks running a Linux operating system. 
The initial motivation for this change in archival hardware was to reduce storage cost, but it also has 
the advantage of nearly eliminating the time latency associated with retrieving data from a robotic 
system. The cost of the each 1.6 terabyte RAID disk system was approximately $7,000. 
 

Products 
Although we are currently working on daily network processing and archiving functions, we are also 
working on projects in the following areas: 

• Station information 
• Catalog completeness 
• Alternative location catalogs (Hauksson, Dinger/Shearer) 

 

Performance 
Annual access via STP: 
 202,500 accesses per year to triggered data 
  78,375 accesses per year to continuous data 
 
As awareness of STP increases and development continues, this volume is expected to increase. A 
typical request is for multiple seismograms; most triggered data requests are for all data associated 
with a particular event. With an average of 100 seismograms per event, this represents the electronic 
transfer of approximately 20 million triggered seismograms per year by STP. In comparison, the IRIS 
DMC shipped 73,557 requests for all networks it represents for the year 2001. 
 
During a four-hour period in October, the Data Center shipped 250,000 triggered seismograms, which 
is a data rate of 2.5 gigabytes per hour. Although this is likely an exceptional case, it demonstrates 
the throughput performance that STP can sustain. With the implementation of a programmatic 
interface, there is certain to be a demand for this high level of performance. 

Budget 
Total operating cost of the Data Center is approximately $480K at its current level of activity. The 
increase from the $250K level of SCEC1 (1991 to 2001) is primarily due to the expansion of the 
seismic array (the addition and 155 broadband stations and 200 strong-motion stations) and will 
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increase with the expected incoming USArray Bigfoot data. The primary expense of operating the 
SCEDC is personnel and software licensing and development. 

Funding the Data Center 
There are two principal funding sources for the Data Center: SCEC and CISN (formerly TriNet). 
SCEC funding of the Data Center for 2003 is $150; about $100K less than the funding level under 
SCEC1. CISN currently contributes approximately $180K, primarily by funding the Database Analyst 
position and contributing hardware support. The funding of CISN under the current state of California 
fiscal situation will be reduced significantly or possibly eliminated. 
 
Although the Data Center submits its SCEC proposal to the “Data Gathering and Products” proposal 
category, it appears that the support of the Data Center is drawn from the same pool as the science 
itself and hence it competes with research for funding. This has the effect of limiting the maximum of 
size funds it can effectively request, and in fact jeopardizes the funding itself because there is a 
strong sentiment that if the SCEDC is not funded by SCEC, someone else will pay for it. The funding 
SCEC provides is somewhat leveraged, but it is extremely difficult to approach other agencies for 
funding when there is an expectation that SCEC is funding the Data Center at SCEC1 levels. One 
area of advice are seeking from the Advisory Committee is how to increase our funding base. 
 

Cost of Operating the Data Center 
The primary cost of operating the Data Center is personnel. The high level of technical expertise 
required to administer the UNIX and Linux machines and Oracle database system requires employing 
specialized professionals. All costs required for Data Center operation are listed in the overall budget 
below: 
 

Personnel (stipends and benefits): 
PI (R. Clayton) 10,000 
3 FTE 250,000 

Maintenance 
Mass-storage systems 14,000 
Oracle Partitioning License 8,000 

Supplies and Expenses 8,000 
Travel/Meetings 6,000 
Overhead (60%) 184,000 
TOTAL: 480,000 

 

Advisory Committee Action: 
What we are asking of you, the members of the SCEDC Advisory Committee, is to write a set of 
recommendations for the SCEDC on the issues in this document and any others brought up in the 
town-hall or Advisory Committee meetings. These recommendations should address SCEDC 
priorities including science, data-management, operations and data-products. This document will help 
us with our planning and help define more precisely the SCEDC’s future role. This does not need to 
be a long document and should be addressed to Rob Clayton and Tom Jordan. The review should be 
completed as soon as possible; we would like the report no later than September 30, 2003 as this 
plan will provide important input for the SCEC proposal process which will begin in October. 
 


