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Summary: 

The SCEC portable broadband instrument center (PBIC) program at UCSB provides a valuable 
resource for focused seismic experiments in southern California. These experiments promote student 
involvement and can be conducted with greater flexibility and shorter lead times than is possible through 
the IRIS PASSCAL program.  

The PBIC equipment has contributed to a number of important results over the years, including 
analyses of fault-zone guided waves, aftershock seismicity studies, site response analysis studies, building 
response studies, and detailed images of crustal velocity structure derived from the LARSE refraction 
profiles. Through support of local experiments in southern California the PBIC continues to support 
research and provide students and researchers with experience using seismic equipment to collect their 
data. 

The 2006 PBIC activities included supporting deployments in the Santa Monica Mountains and 
along the Superstition Hills Fault Zone. In addition, four undergraduate students also participated in PBIC 
activities throughout the past year. These students participated in the field deployment of equipment as 
well as the regular routine maintenance of equipment at the UCSB lab facility. As in previous years, 
outreach to K-12 students and under-represented groups also continued to be an important component of 
the PBIC program. 

 

2006 Equipment Deployments 

In the past year there were three different users of the PBIC equipment. The SCEC CMG 40-T 
sensors remained deployed with the Northern Baja Broadband experiment. Gerry Simila and student at 
CSUN had two PBIC stations deployed in the Santa Monica Mountains to obtain better depth control on 
seismicity between Oxnard and Santa Monica, including offshore events. Elizabeth Cochran of UCR had 
eight PBIC stations deployed along the superstition hills fault zone in the Imperial Valley. Given the 
episodic creep events that were recorded within the last year along the Superstition Hills fault zone, 
portable stations were deployed to determine if any tremor events could be observed in conjunction with 
the shallow slip that was occurring in the form of creep. 

 

  
Figure 1. Undergraduate involvement in the PBIC Superstition Hills fault 

monitoring experiment led by PI Elizabeth Cochran of UC Riverside. 
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One of the important aspects of the PBIC is the involvement of undergraduate students in field 
deployments, and post processing of the data as it comes back from the field. This year continued this 
involvement with three geophysics undergraduate majors and one electrical engineering undergraduate 
participating in these activities through the Superstition Hills Fault monitoring project. Figure 1 shows the 
students getting hands-on experience in the deployment of the PBIC data acquisitions systems and 
sensors. 

 
Figure 2. Elizabeth Cochran of UC Riverside working with PBIC equipment deployed along the 

Superstitions Hills fault zone in the Imperial Valley, CA. 

While this experiment is still ongoing, the students continue to be involved in the site visits and 
data recovery and post processing. This experiment is also going to be the testing ground for two new 
PBIC stations purchased within the last year that have real-time capabilities. The successful deployment 
of real-time stations in this remote location will help provide the justification for future upgrades to the 
PBIC instrument pool. Data collected in real-time will be integrated into the Caltech/USGS seismic 
network monitoring in Southern California, and will be used help improve the location of small 
earthquakes in this seismically active region. The use of 6-channel real-time stations will also provide the 
three-component strong-motion channels for use in shake map production in the event a significant 
earthquake strikes the region and the weak-motion channels go offscale. The data from this deployment 
will be available via the usual tools from the SCEC data center, providing the project PI with instant 
access to the experimental data.  

 

Maintenance of PBIC DAS’s 

The SCEC PBIC DAS’s are now ~15 years old and while recent deployments have shown that 
these instruments can still provide very useful data, they do require regular attention and maintenance in 
order to ensure that they are ready for deployment in the event of a significant earthquake. The DAS’s are 
run each month over night to ensure that they function and that the DAS’s internal rechargeable batteries 
(used to maintain parameters in SRAM) stay in good health. The PBIC pool of large external batteries 
used for portable deployments must also be put on charge regularly to ensure that they remain topped off 
and ready to go in the event of a significant earthquake in the region. The undergraduate student assistants 
performed the majority of the regular maintenance work under the guidance of Aaron Martin and Jamie 
Steidl.  

In September of 2005 we received a shipment of 17 DAS’s on semi-permanent loan from the IRIS 
PASSCAL instrument center in Socorro. This equipment was sitting on the shelf in Socorro and is the 
same vintage as the PBIC instruments. The SCEC PBIC took over maintaining these data loggers, and 
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they are now part of the routine maintenance described in the previous paragraph. While these additional 
DAS’s add slightly to the amount of time needed to maintain the equipment, they provide enough 
working systems that we can deploy all of the SCEC sensors in the event of a significant event.  

Updating the PBIC web accessible equipment database as equipment is serviced, or moves in and 
out of the lab is also part of the routine operations of the PBIC. This ensures that any researchers 
interested in using equipment have an idea for what instruments are available and working at any point in 
time. In the past year there were comments from the reviewers of the PBIC project that there was no way 
to tell the usage of the PBIC equipment. The web-based inventory contains the numbers of instruments 
being used on each project. An example of the web inventory can now be found by clicking the “PBIC 
online database” link directly from the PBIC home page. (http://projects.crustal.ucsb.edu/scec/pbic/) 

The GPS timing receivers for the PBIC DAS’s were all updated to recent firmware in the past year. 
This requires opening up the units and replacing the EPROM chips on the internal boards. Unfortunately, 
RefTek released a firmware update that has a week roll over bug and it has taken two updates to correct 
this problem. We have been testing the most recent firmware on two units deployed on the Superstition 
Hills fault experiments and the bug seems to have been fixed. We will soon be upgrading (again) all the 
GPS units in the lab. While this timing bug does not render the data useless, it requires special post 
processing to correct time jumps of a full week, that occur both forwards and backwards in time. This 
correction comes in the  form of special software that had to be developed to handle this problem and was 
a significant effort. 

 
New PBIC Hardware 

The PBIC obtained two new stations in the past year. These stations are capable of real-time data 
transmission using either cellular radio modems or Ethernet radios depending on the deployment location. 
Figure 3 is a photo of the new stations, which include Kinemetrics 6-channel Q330 data logger (orange), 
Marmot field processor for local data buffering (blue), Episensor 3-component strong motion 
accelerometer, and Digi WanConnect cellular radio modem. This new hardware provides state-of-the-art 
technology, including 24-bit resolution on all six channels, a low noise strong motion sensor that matches 
well with the high resolution data logger, and Ethernet interfaces on both the Q330 and Marmot, allowing 
high sample rate streaming of data. The cellular modem is capable of all six channels streaming 
continuously at 200 samples per second.  

 

 
Figure 3. New PBIC Hardware for use in real-time portable deployments. 
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Education, Outreach, and the PBIC 

As mentioned above, use of the undergraduate assistants provides hands-on experience, an 
especially important component of today’s education where data can be obtained easily on the Internet 
with no idea what goes into collecting high quality data. 

In addition to undergraduate and graduate student education, local Santa Barbara K-12 teachers 
have made the Institute for Crustal Studies and the PBIC program a part of their curriculum when it 
comes time to discuss earthquakes each year. Field trips to ICS for the students to participate in the “make 
your own earthquake” demonstration using PBIC equipment are a highlight of the students’ time visiting 
ICS (http://www.crustal.ucsb.edu/scec/pbic/outreach/). The show is also taken on the road to local schools 
for science night programs or for just doing presentations to multiple classrooms at one time in the 
schools auditorium. 

   
Figure 4. The “Kid Quake”. Students and teachers from Elwood Elementary School’s sixth grade 

class visit UCSB and learn about earthquakes and how they are recorded. After a 30-minute 
presentation, the students make their own earthquake using the visible seismometer. The students 

walk away with a printout of their seismogram that has their name on it. 


