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Project Description:  A warming climate, increased use of nitrogen fertilizers, acidification, loss of sea ice, decreasing oxygen concentrations and a variety of other processes are expected to impact coastal waters.  An observing system that can be distributed on a global scale is needed to provide defensible assessments of the effects of these processes on fundamental biogeochemical processes, such a net community production and carbon export.  There are no such observing systems that are now available.  Coastal moorings are typically expensive, require a skilled labor force for continual maintenance, and are quite susceptible to damage from vessel traffic and fishing.  Gliders are also expensive, require a highly trained group to service them between missions, and they carry few sensors.  

The Argo array, based on a network of 3000+ profiling floats distributed throughout the open ocean, has been, arguably, the only successful model for global scale sensor arrays in the ocean.  The main focus of Argo is to provide a statistically defensible measurement of the changing heat content of the global ocean.  The profiling floats used by Argo are optimized for deployment in waters deeper than the 2000 m depth to which floats profile.  Argo has not focused on the coastal zone simply because shallow coastal waters hold little heat.  We are now successfully equipping profiling floats with biogeochemical sensors with a goal to provide similar, defensible assessments of the time variations in open ocean cycles of carbon, nitrogen and oxygen.  However, in contrast to heat, much of the global ocean carbon cycling occurs in shallow coastal waters where nutrients are upwelled to the surface.   Thus, defensible assessments of the changing elemental cycles in the open ocean will require sensor arrays that can be deployed in large numbers throughout the coastal regions of the world.
We propose an effort to begin development of a profiling float optimized for operation in coastal waters.  Our unique contribution to the existing Argo float technology would be twofold.  First, development of a platform optimized to deploy pH, nitrate, oxygen and biooptical sensors.  Second, optimization of an existing Argo float for coastal operation (water depths less than about 500 meters).    Specifically we propose to add a unique bottom parking mode that will substantially increase the float residence time inside the coastal region.  The Johnson lab has an ongoing relationship with Steve Riser’s Lab at UW, the developer of the standard APEX ARGO float.  We have discussed the project with Steve and we are pleased he has agreed to collaborate with us on this development.  We are aware of  two other efforts to develop coastal floats equipped with physical sensors that have met with some limited success.  One appears to have been inactive since 2005 and the second appears to simply provide a software switch that allows the float to “hit bottom” but the float has not been specifically engineered for this purpose.   
We believe that profiling floats are best suited for this type of global observing system because they are relatively low cost and do not require continual service, as do gliders and moorings.  Thus, the operational costs are significantly less than other platforms.  Our main effort in 2012 will be twofold.  One, we will purchase two Apex profiling floats, optimize them for shallow operation (<500 m) and deploy them on the central California shelf to obtain a preliminary assessment of the effectiveness of bottom stationing on the open continental shelf.  Second, we will begin developing the requirements and design for a system that is optimized for shallow operation.  Development of the float is clearly a multi-year effort.  When completed and tested, the coastal biogeochemical float could serve as the basis for a coastal carbon monitoring system.  Given that we are starting with a standard ARGO platform, we expect transitioning this new technology into the ARGO community will be relatively straight forward.
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