Activity 4. – Design of BED version 2.0:

We propose developing an upgrading upgraded the BED design in 2018. This effort is in anticipation of follow up experiments to the CCE, which are being planned for as early as 2019. 

Although we are still digesting the results of the CCE, it is already clear that the project was extraordinary successful in providing basic understanding of sediment gravity flow (SGF) processes. While SGFs are among the most important processes moving material on the Earth’s surface, up until the CCE the majority of what was known about sediment gravity flow events came from forensic analysis, modeling, and flume studies; there were almost no substantial observations of what actually happens during the events. The CCE has shown that these events can be studied in nature, greatly enriching our understanding of these events and revealing a number of surprises.

The success of the CCE has stimulated considerable interest in conducting what might be called CCE version 2.0. At this time, there are multiple concepts being considered by existing CCE collaborators and other researchers who want to get involved in further experiments. The specific focus of the next generation of experiments, the sources of financial support, and where in the world these experiments would occur is unclear at this time.  However, the concept of deploying more BEDs is featured in all these discussions. MBARI ‘s potential involvement in these future programs forced an evaluation of the status of the existing capabilities with BEDs.

The initial BED design (here after BED version 1.0) was based on the Persistor microprocessor. This was a good decision at the time, as these low power, easily programmable, and reliable systems enabled the BED to be developed. Since then there have been considerable advances in microprocessors, making the Persistor technology somewhat antiquated. Persistors are no longer available, which by itself prohibits us simply fabricating more units for subsequent experiments. Thus, we need to redesign the BEDs to run off a new microprocessor before they can be used again.  

Engineering/technology development (Activity 4)

The first step is to select a new microprocessor to replace the Persistor boards on the BEDs. Advances in microprocessors and sensors electronics provide a number of good options. Along with our gained experiences, BED version 2.0 promises to be cheaper, more versatile and better. However, adapting to the new microprocessor and sensors will require reprograming much of the system. 

At the outset of the BEDS project there was simply no experience with collecting such data and we had no idea of what would actually happen. Thus, decisions about how to optimize power and data storage drove the data recording rates, download priorities, and sleep/wake up modes. While we are pleased that we captured the basic information, our experiences now shows there are simple programing refinements that would make the data even more useful. 
The pressure case on BED 1.0 was limited to 500 m. Even in Monterey Canyon this was an awkward restriction, but some of the areas that are now in consideration for future deployments involve several km water depths. Thus, we want to explore the developing a deeper pressure case, as least as an option.

The recovery of data during the CCE was based on the combination of the successes of mobile hot spot communications enabled by access to WaveGliders, MBARI’s ability to extract beds BEDs using ROVs, and the ability to physically recover BEDS after they float to the surface locally. These strategies were effective in Monterey Bay, but will be more difficult to depend on elsewhere in the world. Thus, we now wish to include an option of having the entire data recorded download via an Iridium phone link when the Mg-links of the BED instruments have dissolve, releasing the ballast and enabling them to floats to the surface. 

A goal is to select the new components and generate a preliminary design that will be reviewed. This will allow a realistic understanding of the costs for the next generation of BED 2.0 under various deployment options, enabling this component of future outside collaborations to be properly budgeted.

Budget (Activity 4) Design of BEDS version 2.0:

We are requesting the personnel time to redesign and reconfigure BEDS with new microprocessor, sensor components, software, communications systems, and housings. For this effort 160 hours of Brian Kieft and 160 hours of Denis Kilmov to reconfigure for the new microprocessor and sensors, 40 hours of Larry Bird and 40 hours for Dale Graves (to reconfigure the housing and pressure case). Brian will lead this redesign effort, as he did for the BED 1.0. Denis, Larry, and Dale also played major roles in the development of BED 1.0. 

[bookmark: _GoBack]At this time, we are not requesting any funds. Fabrication of actual instruments will be delayed until the funding sources, numbers of instruments, and specific deployment options are known. 


