
Outline for Structuring Concept Briefs

I. Title:  High Resolution Observation of Arctic Basin Hydrography

II. Working Group Lead (POC): Over The Horizon/Andy Hamilton

III. Working Group Team: Hans Thomas, Brett Hobson, John Ryan
IV. Project overview in brief (1 – 2 paragraphs):

Mapping of dynamic physical, chemical, and bio-optical properties within the Arctic basin is critical to understanding and predicting the changes the Arctic is currently undergoing. Annual ice cover as well as the cost of polar ship and aircraft operations limits current methods of study. While limited autonomous capabilities have been demonstrated, allowing year-round observations, the capability to achieve high temporal and spatial resolution has yet to be demonstrated. This project describes a multi-year (5 to 10 years) to develop enabling technologies to achieve a high-resolution, cost-effective Arctic observation capability with year-round presence. These technologies will benefit the broader oceanographic community (at lower latitudes) as well.

At the core of this observation capability would be a fleet of long endurance autonomous underwater vehicles, capable of multi-year/multi-season operation at high latitude. Thru a combination of low-power control electronics, long-life instrumentation, and novel energy systems, it should be feasible to produce low-speed (1 to 2 knot) AUVs with multi-year endurance with existing component technology. It is anticipated that these vehicles would be refined over the length of the program, with initial being quite large (~10 meters) and expensive. While the scale of these systems might initially be quite large, their long endurance limits requirements for launch and recovery. A continuous goal of the project would be to reduce the size, weight, and cost of these systems. These vehicle would incorporate a large range of existing instruments, as well as the ability to store and fix samples on-board. More sophisticated in-situ instruments (AUV-mounted ESP or high-resolution plankton cameras) could be incorporated as they become available. The AUVs would be capable of multi-day operation without surfacing, as well as the ability to autonomously hunt for open leads to relay data to shore.

These AUV surveys would work in tandem with an array of bottom-mounted instrumentation such as autonomous benthic observatories, benthic cameras, and vertical profilers. This instrumentation would be configured for multi-year operation between turnarounds, and feature acoustic telemetry capability. The AUV can use these instruments for navigation references, as well as act as a “data mule” to relay their data back to shore.

This effort would integrate a range of technical and science contributions from various smaller efforts. A range of technologies, from energy systems, instrumentation, precision long-life timing, ocean modeling, visualization, and others are required to make it happen. In that sense, it serves as a mission focus for several other technology roadmaps concepts.
This effort is far too complicated for MBARI to address alone. Various institutions would be sought for science as well as technical collaboration. These would include APL/UW (Craig Lee), Alfred Wegener Institute, JAMSTEC, and others.

This effort would integrate a range of technical and science contributions from various smaller efforts. A range of technologies, from energy systems, instrumentation, precision long-life timing, ocean modeling, visualization, CANON, and others are required to make it happen. In that sense, it serves as a mission focus for several other technology roadmaps concepts.

