What is the deployment objective?

To autonomously track a phytoplankton patch, in support of the AGU Fall meeting poster on said topic:

CONTROL ID: 1497256

TITLE: Localization and Tracking of Submerged Phytoplankton Bloom Patches by an Autonomous Underwater Vehicle

AUTHORS (FIRST NAME, LAST NAME): Michael A Godin1, John Phillip Ryan1, Yanwu Zhang1, James G Bellingham1

INSTITUTIONS (ALL): 1. Monterey Bay Aquarium Research Institute (MBARI), Moss Landing, CA, United States.

ABSTRACT BODY: Observing plankton in their drifting frame of reference permits effective studies of marine ecology from the perspective of microscopic life itself. By minimizing variation caused simply by advection, observations in a plankton-tracking frame of reference focus measurement capabilities on the processes that influence the life history of populations. Further, the patchy nature of plankton populations motivates use of sensor data in real-time to resolve patch boundaries and adapt observing resources accordingly. We have developed capabilities for population-centric plankton observation and sampling by autonomous underwater vehicles (AUVs). Our focus has been on phytoplankton populations, both because of their ecological significance – as the core of the oceanic food web and yet potentially harmful under certain bloom conditions, as well as the accessibility of their signal to simple optical sensing. During the first field deployment of these capabilities in 2010, we tracked a phytoplankton patch containing toxigenic diatoms and found that their toxicity correlated with exposure to resuspended sediments. However, this first deployment was labor intensive as the AUV drove in a pre-programmed pattern centered around a patch-marking drifter; it required a boat deployment of the patch-marking drifter and required full-time operators to periodically estimate of the position of the patch with respect to the drifter and adjust the AUV path accordingly. In subsequent field experiments during 2011 and 2012, the Tethys-class long-range AUVs ran fully autonomous patch tracking algorithms which detected phytoplankton patches and continually updated estimates of each patch center by driving adaptive patterns through the patch. Iterations of the algorithm were generated to overcome the challenges of tracking advecting and evolving patches while minimizing human involvement in vehicle control. Such fully autonomous monitoring will be necessary to perform long-term in-situ observation of the full growth and decay cycle of bloom patches. Doing so will enhance our understanding of the temporal and spatial dynamics of bloom patches and the observable conditions that lead to bloom formation, ultimately improving our ability to predict the evolution of harmful algal blooms (HABs) and provide warnings for the fishing and tourism industries. 

-------------------------------------------

Who is "lead scientist" for this deployment?

Mike Godin

-------------------------------------------

What is your planned area of operation?  

North end of Monterey Bay from Soquel Cove south-west out toward the shelf break sounds about right. Will check MODIS and/or MERIS on the day before the deployment to verify.

-------------------------------------------

How much time is needed for the deployment?

As much as possible.  56 hours would be great.  More would be better.

-------------------------------------------

Which missions will be run?

Science/trackPatch.xml is the plan.  If there is no phytoplankton signal, a modified mission for tracking a sediment patch will be sent to the vehicle.
-------------------------------------------

Who will be on the watchstanding team?

Mike Godin, James Bellingham, Yanwu Zhang, Thomas Hoover, anyone else who volunteers.

-------------------------------------------

What are your weather / tide limitations?

No mission-specific limitations.

