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The coastal ocean plays a disproportionate role in the global carbon cycle, accounting for ~50 % of annual new phytoplankton production despite only covering 5-10 % of total ocean area. These high levels of biological activity significantly influence local patterns of air-sea CO2 exchange, and the associated biomass supports a majority of global fishery production. However, coastal carbon cycling remains poorly quantified due to the challenges associated with observing such dynamic regions. For example, short-term events such as hurricanes, storm water discharge, upwelling, and phytoplankton blooms impact local carbon cycle processes. Traditional ship-based strategies are impractical for observing these stochastic events, which may contribute significantly to regional budgets. As a result, a recent Coastal Carbon Synthesis report highlighted the need to further develop our observational capacity through the development of new autonomous platforms specifically designed to work in the continental margins.
MBARI’s Coastal Profiling Float (CPF) project has developed a new autonomous platform optimized to make biogeochemical measurements in the continental margins (the coastal zones) of the world’s oceans. Profiling floats are arguably the only platform that can (and have) scaled up to support global and regional scale observing projects on an economically sustainable basis. The international Argo project is aimed at quantifying the heat content of the world’s ocean and has maintained a global array of more than 3000 profiling floats for more than a decade. The SOCCOM project is deploying 200 floats in the Southern Ocean to determine its influence on the global carbon cycle and climate. Profiling floats move vertically through the water column by changing their buoyancy. The buoyancy “engine” in the CPF has roughly 10 times the capacity of the floats used on Argo and SOCCOM allowing the CPF to 1) profile through the strongest density gradients seen in the ocean, e.g., the Columbia River mouth and in the arctic, and 2) anchor on the sea floor to reduce horizontal drift outside the desired measurement domain. In addition, the CPF supports the desired suite of biogeochemical instruments (salinity, temperature, pH, oxygen, nitrate, fluorescence, backscatter and optical radiation) with the capability to support additional instruments. The CPF is proving to be a versatile platform and the MBARI Biological Oceanography Group is using 2 CPFs with significantly larger payloads, including a sediment trap and acoustic telemetry, to study particle export dynamics in the Monterey Bay. Combining particle and biogeochemical data will provide a more comprehensive understanding of coastal carbon cycle processes.
The CPF project has gone through an extensive development and testing process over the last several years. In 2018, the project will transition from development into science operation. The first science mission is planned for the summer of 2018, where 3 CPFs will be deployed and operated simultaneously in an array to investigate the source of nutrients supporting elevated primary production in Monterey Bay. The study is expected to last 1 month, with each CPF performing multiple profiles per day. A key technical objective of the mission is to incorporate high-resolution model output of regional ocean currents to autonomously control the array geometry and location throughout the experiment. An MBARI Wave Glider equipped with instrumentation for measuring surface air and sea carbon dioxide will follow the floats during this field test. Comparisons between CPF and Wave Glider carbon data will inform future field studies. 

