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Project Description:  We expect to have completed the construction of three floats needed for a CPF science experiment by this fall and we should have demonstrated their successful operation in a series of test deployments.  This was a milestone set for 2019/early2020, but was delayed due to availability of engineering resources and the COVID-19 impact.  The next step is the science experiment, outlined in our previous proposal, of month-long deployments of the array in Monterey Bay to assess nutrient sources. Successful completion of that milestone marks the end of the core CPF development process.  In this proposal, we will complete that milestone and then continue conducting science missions with our colleagues while expanding the range and volume of science missions the CPF can support. Potential science missions include studying export dynamics in Monterey Bay, internal wave impacts on the delivery of acidic corrosive waters onto nearshore ecosystems such as kelp forests, and quantifying primary productivity from diel cycles of O2 and pH in the euphotic zone. 

Fundamental Problem

The continental shelves and slopes comprise only 5 to 10 % of the ocean area, but they contribute half of the global new primary production (Benway et al., 2015).  Variability in this new primary production can be a major control on air-sea CO2 flux (Evans et al., 2015).  The disproportionately high new primary production in coastal systems supports the vast majority of global fish production (Ryther, 1969), which may be significantly impacted by future climate change (Brander, 2007). Other than remote sensing of ocean color, there are no observing systems that provide a systematic view of ecosystem processes such as new or net primary production in coastal systems.  As a result, the Coastal Carbon Synthesis (Benway et al., 2015) calls for greater use of autonomous platforms and sensors to assess carbon cycle processes, “All coastal regions of North America experience short-term events (e.g., winter storms, plankton blooms, hurricanes, upwelling and acidification events) that can strongly influence carbon delivery, processing, and fate, so there is a need to further develop our observational capacity (e.g., novel autonomous platforms) in all continental margin systems to be able to capture event-scale processes and quantify their impacts on coastal carbon budgets.”  Coastal profiling floats also provide an efficient means to monitor regional signals of ocean acidification (Chan et al., 2017) in open, shelf waters. The CPF is designed specifically to provide a robust, highly capable, reasonable configurable array of observational platforms in support of coastal science research list that described above.

Technology 

The technology tasks for this proposal are primarily 1) transition the CPF technology outside the MBARI Chem Sensor lab and 2) refine the CPF to better support the technology transfer effort and expand the range of science missions the CPF can support.

The current state of CPF operations can be described as “the CPF engineering team is responsible for operating our fleet of CPFs with support from the science team”. Our first technology transfer step starts during this year’s pilot experiments where we will be training several CPF operators from the Carbon group (Johnson, Fassbender and Takeshita labs) and including Jared Figurski in the deployments and recoveries.  After the successful completion of the pilot experiments, we believe the state of CPF operations will be “the new CPF operators will be responsible for operating the CPFs on new science missions with support from DMO and the CPF engineering team as needed”.  Since we’re moving the existing fleet of 3 CPFs to science, we are requesting resources to build a 4th CPF for engineering work. The 4th CPF will also be available as a spare for science missions.  

Item 2) Refining the CPF … from above includes integrating additional sensors to support new science missions, increasing the mission life of the CPF and some changes to the CPF that we believe will increase the probability of success of the technology transfer process. We have already taken a look at supporting a Rockland turbulence sensor in support of the Andrea Fassbender and Magdalena Carranza’s internal proposal for 2021.  Out initial look suggests that even this 1 meter long sensor should be relatively straight forward to support on the CPF.

Data 
An array of CPFs generates a comprehensive suite of biogeochemical data.  We will be using our existing, publicly available FloatViz web page to manage, visualize and publish the data. We will work with our ITD group during the proposal process to understand the IP considerations.  

Intellectual Property (IP) Considerations Cooperative R&D agreement – no 
Licensing arrangement with an external entity – yes.  
Patentable product – yes, if the CPF or the CPF buoyancy engine is patentable
Novel IP – potentially the CPF buoyancy engine or the CPF system including the buoyancy engine.

How to disseminate this potential IP is a conversation we will continue during the proposal process.  Exclusive or non-exclusive licenses are the obvious choices.

Anticipated Impact 
[bookmark: _Hlk41911193]Within MBARI, the Takeshita labs and Fassbender labs have expressed interest in using the CPF.  The Chavez lab is already using an early prototype of the CPF.  Chris Scholin has expressed interest at adapting the CPF to support the ESP.  We’re optimistic that the CPF can support all these missions. External to MBARI, colleagues in the EU have expressed interest in using the CPF in the Arctic, where conventional profiling floats do not have enough buoyancy change to make deep profiles.
[bookmark: _GoBack]
Anticipated Outreach Needs 

Working with the ITD staff to develop graphics, animations, videos, etc. would be great and we’ll discuss this with them during the proposal process.

	Budget Category
	Minimal
	Medium
	Significant

	Labor
	
	X
	

	Expense
	
	X
	

	Ship/Assets
	X
	
	



We expect our resource request for the 3 years of this proposal to remain roughly the same.

