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1. Background

The ability to perform oceanographic measurements across a range of depths in a reasonably short time such that a synoptic view of the water column can be obtained has long been desired.  Quite a number of these “vertical profiler” devices have been proposed and developed over the past 30 years in the oceanographic community, with varying degrees of success.  Typical efforts concentrate on relatively short deployment scenarios in which on-board battery and data storage is the norm.  At MBARI, a vertical profiling ability was one of a handful of capabilities central to the original conception of the Monterey Ocean Observing System (MOOS).  Consistent with the MOOS initiative, the MOOS vertical profiler system was (and is) envisioned to share the characteristics of the MOOS systems, particularly the real-time communication with shore features and the long duration deployments (> 1 year).  Taken together these desired features place the requirements for the MOOS profiler beyond what has been accomplished (or attempted) in the vertical profiling field to date.  The technological difficulties are non-trivial and a significant effort will be required to realize the original vision of the MOOS vertical profiling system.  In the short term however, there remains a need at MBARI to have a more traditional profiling capability that does not support data communication with shore and is available for short duration deployments (< 1month).  This situation often arises when a single scientist is running an experiment that is on a scale smaller than a full MOOS Science Experiment.  

The purpose of this document is to examine the vertical profiling needs of MBARI, inside and outside of the MOOS framework, determine to what extent the available profiling technology meets these needs, evaluate the technological challenges associated with realizing the MOOS vertical profiler vision, and finally to suggest a plan that will direct MBARI towards the complete MOOS vertical profiling solution while simultaneously meeting immediate needs.  To do this, a number of particular science experiments that would benefit from a vertical profiling capability are examined which lead to a categorization of profiling needs.  Some of these scenarios can be satisfied by available profiling technology but the most ambitious define the functional requirements for the fully enabled MOOS vertical profiler.  The technological challenges presented by these functional requirements are then examined and a roadmap towards the realization of a MOOS vertical profiler is presented.  

2. Scientific Needs and Desires

3. Requirement Categories

As can be seen from the above science experiment descriptions, the various use scenarios can be classified by the region of the ocean that needs to be profiled as well as the type of deployment that is required based upon experiment duration and the need to communicate with shore.  

Upper Water Column

Profiling activities that are required in the upper 500 meters of the water column.  Needs in this region are often particularily interested in being able to make measurements as close to the water-atmosphere interface as possible.

Benthic Region

Profiling activities that are required between the bottom of the ocean up to some depth that lies below the region impacted by ocean waves.  As described in the previous section, the scientific needs are typically constrained to a few hundred meters of the ocean floor.  

MOOS Related Applications

A MOOS related deployment is defined here as a vertical profiler application that requires near real-time communication with shore and/or requires a deployment longer than one month.  
Non-MOOS Applications

Applications that are short duration (< 1 month) and do not require communication with shore are classified as non-MOOS applications.  These are applications for which the currently available profilers are well suited.  

4. Technological Challenges

Power Requirements

Mobility and Guidance Requirements

Suitability of MOOS Mooring Platform

5. Available Solutions

Crawler Type Profilers

· McLane Moored Profiler

Bouyancy Driven Profilers 

· MBARI Vertical Profiler

Wave-Powered Profilers

· Seahorse Profiler

6. MOOS Profiler Roadmap

7. References
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