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Summary: 

One of the main accomplishments of the SCEC borehole instrumentation program has 
been the high degree of collaboration and cost sharing between multiple agencies and 
institutions that operate networks and collect and archive seismic data. The goal of the SCEC 
borehole instrumentation program, from its inception in SCEC 1, has been to facilitate the 
deployment of borehole observation stations in southern California (Figure 2). 

The philosophy behind the SCEC borehole instrumentation program was that all data 
should be integrated with the existing network infrastructure for real-time transmission, 
processing, and archival. This provides all researchers with equal access to the data as soon as 
it’s made available from the network operators. In addition, the borehole data is being used by 
the network operators for earthquake locations, as the borehole waveforms tend to have lower 
noise giving rise to cleaner arrivals. In 2008 multiple researchers have started using the 
borehole data in southern California to look for evidence of non-volcanic tremor signals. Access 
to this data through the SCEDC made this possible.  

Figure 1. Location of Borehole Sites in Southern California 

The operations and maintenance of all the borehole stations requires an active role in 
assisting with the maintenance of network and data center operations. The continuous real-time 
data exchange between Caltech and UCSB allows for quality control of the data. Collaboration 
with the NSF NEES program and the cyber infrastructure that has been put in place at UCSB 
through this program facilitates this data exchange.  
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2008 Highlights: 
SCEC collaboration with NEES program 

 Software development using the Matlab toolbox interface to the Antelope real-time data 
processing at UCSB. 

 Routine processing of borehole data to provide signal to noise quality factors on event-
by-event basis. 

 Calculation of spectra and routine spectral source parameter estimation using matlab 
curve fitting toolbox. 

 Development of web-based data dissemination tool for providing event based data in 
multiple formats from the SCEC borehole stations. This work is in collaboration with the 
NEES program at UCSB. 

 
 

 
Figure 2. Snapshot of the new web-based data dissemination portal being developed in conjunction 

with the NEES program at UCSB. SCEC stations are being integrated into this portal, like the 
superstition mountain site shown above. 
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Collaborative upgrade of the communication link on Superstition Mountain (SUP) site. 

WiLan 11 Mbps radios at the superstition mountain site were replaced with Trango 45 
Mbps radios to support the increased data communications from this SCEC borehole station 
that also servers as a repeater station. This repeater serves as a communication link to many 
stations in the PBO network, and the NEES facility in the Imperial Valley. 

 

  
Figure 3. View of the new 5.8 Mhz radome antenna installed in conjunction with the NSF funded UCSD 
HPWREN program. The lower right 4-foot diameter white radome antenna on the left image is the new 

installation. Right hand image shows a view from the tower looking south. 
 
 

General maintenance of the SCEC borehole instrumentation infrastructure. 

 Replacement of datalogger at the WNS site. The GPS engine had failed on the existing 
datalogger causing the data to be incorrectly time stamped. Swapping out the datalogger 
(using a working replacement provided by CISN) fixed the timing issue. 

 Repair and critter abatement at the LBW site. Data quality began to degrade at this 
station and the culprit was rodent infestation. Cables for power, GPS, and sensors had to be 
repaired or replaced. Improvements to overall security of the site and protection for the 
cables were made. 

 Restoration of the communications at the JAB site. Data telemetry was restored when 
the failed UPS was removed, and power returned to the WiLan radio. 

 General quality control of all the existing borehole stations using the NEES@UCSB 
software data processing systems to pull data from the real-time systems at Caltech and 
UNAVCO  to provide assistance with troubleshooting problem stations. 
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