Scope of the Vertical Profiler Component of MOOS

In 2004, it is proposed that the vertical profiling effort under the MOOS program is separated from the MOOS Mooring development.  The profiling efforts under the MOOS Mooring project in 2002-2003 have been mostly limited to a limited feasibility study that has studied the functional requirements for MOOS and investigated what commercially available solutions exist.  The main conclusion of this feasibility study is that the development of a vertical profiling system that meets the MOOS requirements is not a small undertaking. Also clear is the fact that the commercially available products represent a significant amount of development done at other institutions, and that these products may well perform a subset of the MOOS functional requirements.  

The proposed direction to take with the project is to concentrate initially on deploying and doing science with the most promising commercially available solutions, before executing an engineering project to develop a unique MBARI solution for MOOS.  This approach is different from many MBARI projects and is chosen in recognition of three important factors:

1. Significant development effort has been made at other institutions on the profiling problem.  (Ref ?,?,?) There is a danger of repeating this work if a platform engineering project is started without fully understanding the capabilities of the commercially available products. 

2. There is a strong desire for some profiling capability at MBARI in the near term, even if this capability falls short of the full MOOS capability. (Ref MOOS 2 Workshop report).

3. There is a need to keep the personnel resources for the project relatively small. The engineering resources that will be required for a vertical profiler platform development effort are largely the same as are needed for the MOOS Mooring project.

Goals for 2004


There are three primary goals for 2004:

1. Complete the study of the fundamental issues related to vertical profiling that was started as part of the profiling feasibility study under the MOOS mooring project.

2. Purchase and deploy the most promising deep water and UWC commercially available profilers as part of a short term science experiment.  

3. Identify areas of technical challenge related to vertical profiling that should be addressed by MBARI.  The hope is that the basic mobility issues have been largely solved by other institutions and that appropriate opportunities for innovation at MBARI can be identified. 

Goals beyond 2004

With the goals of 2004 met, MBARI will be in a position to extend the technology and capabilities of vertical profiling to realize the original goals of vertically mobile instruments as part of an ocean observing system.  The exact nature of this work is not known at this time, but will fall somewhere between two extremes.  In the most optimistic scenario, the commercially available solutions will prove suitable for modification to support the real-time communication and battery recharging necessary for extended duration deployments.  In the most pessimistic, we will find that the commercial available solutions don’t perform to our needs and an MBARI engineering effort will be necessary to achieve the MOOS project goals.

Relation to other projects 

Canyon Dynamics (Barry/Paull)


The Canyon Dynamics project for 2004 is partially conceived to implement high-risk aspects of MSE2004/2005 and the proponents of that proposal are interested in usiing the McLane profiler in 2004 for specific science needs.  Collaboration with that project is an excellent opportunity for the MOOS program to evaluate the McLane profilers suitability for MOOS applications.  (Note:  Resources for this are listed in both the canyon dynamics project, and here.  The most appropriate place for those resources to be allocated needs to be determined).

MOOS Lite (Kelley)


The conception of the

MSE2004/2005(Ryan)


The MOOS requirements for this science experiment specify profiling both UWC and deep profiling, with real-time communication if possible.  For deep profiling, the McLane profiler appears to be a very appropriate solution for MSE2004/2005 and any experience gained with this unit will be invaluable in making that component of the MSE a success.  For UWC profiling, the 

Summary WBS/Schedule

Tasks:

- Deep Water Profiling Evaluation

· Specify and purchase a McLane Moored Profiler (MMP).  

· Design and fabricate an appropriate sub-surface mooring for MMP.

· Deploy as part of Canyon Dynamics Experiment.

- Upper Water Column Profiling Evaluation

· Identify an appropriate science experiment that will allow an engineering test of SeaHorse profiler. 

· Design and fabricate an appropriate surface mooring for SeaHorse profiler in selected science location.  This design will attempt to mimic conditions found on MOOS-Lite surface expression.

· Perform deployment.

Risk Identification/Mitigation

There is not significant risk in the deployments for evaluation of the two selected profiler products.  Instead, the programmatic risk of this proposal is that the selected technologies won’t lead to a long-term MOOS solution to the vertically profiling problem.  In the deep profiling case, this risk is not significant as the path from the stand alone deployment through to a deployment that is integrated into the MOOS sub-sea network is not hard to identify.  Furthermore, selection of this path does not impact the design of the greater MOOS system significant, nor preclude the integration of another deep profiling solution in the future.   The risk in the UWC profiling case is greater.  It is not intended that this program is going to lead directly to a solution that can be immediately integrated with the MOOS-Lite mooring and take over the role of the CTD string on the Oasis moorings.   Probably the best outcome that can be expected in this regard is a solution that can be integrated on the MOOS-Lite mooring on a short-term basis (weeks to months).  

Budget

