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The proposed white paper will briefly summarize the extensive international Arctic Ocean and sea ice observing efforts put in place during the 4th International Polar Year (IPY), outline the science and stakeholder objectives for an Arctic ocean/sea Ice observing system and provide a vision for a pan-Arctic system that exploits innovative new technologies. It addresses OceanObs09 themes 2 (science progress and challenges) and 4 (frontiers of global ocean observing) and will feature advances in autonomous platforms for Arctic observing.

Implementation of the initial components of the Arctic Observing Network (AON) stands among the IPY’s legacies. Programs including the US National Science Foundation’s AON (part of the U.S. Study of Environmental Arctic Change), the European Union’s DAMOCLES project and the international (Canada, Germany, Norway, Poland, Russia, United States) Nansen and Amundsen Basin / Canadian Basin Observational System (NABOS/CABOS) deployed an array of conventional instruments and innovative new technologies to provide unprecedented coverage of the Arctic Ocean and the critical gateways through which it communicates with the subarctic basins. These systems focus on understanding and predicting changes in sea ice thickness, large-scale circulation patterns, water-mass modification processes and ecosystems. Looking to the future, the Arctic Observing Network will provide the extensive, sustained measurements needed to quantify and understand Arctic change and its links to global climate while also supplying real-time data for forecasting weather, sea ice conditions, sea state and storm surges to serve the needs of high-latitude communities, industry and other stakeholders. Broad international coordination and collaboration will be essential to secure sufficient resources, ensure interoperability between diverse system components and maintain open data access and relevance to both stakeholder and research needs.

Ocean and sea ice observations represent a critical system component, yet geographic remoteness, severe operating conditions and ice cover present unique challenges to high-latitude measurement efforts and limit our understanding of polar and subpolar regions. Recent advances in autonomous platforms that have revolutionized lower-latitude ocean observing (e.g. floats, drifters, gliders and autonomous underwater vehicles) offer great promise for opening access and enhancing persistence of Arctic Ocean observing efforts. AON will exploit the complementary nature of conventional (e.g. ship- and aircraft-based measurements, moorings) and autonomous/Lagrangian platforms. Ship- and aircraft-based hydrography provide important tracer measurements (such as oxygen isotopes for attributing freshwater origins) that cannot otherwise be obtained, while moorings can provide detailed time series at critical sites where currents are well constrained by the bathymetry such as narrow, shallow gateways and along continental slopes and ridges. Floats and Ice-Based Observatories (IBOs) provide cost-effective, basin-wide coverage for gauging changes in ice draft, water mass structure and integrated heat and freshwater storage; IBOs can further provide information about the sea ice and atmospheric boundary layers. However, the nature of Lagrangian drifts can result in a concentration of platforms in convergence zones and limits their utility for resolving structure across boundary currents and frontal zones. Gliders can navigate between waypoints to repeatedly occupy strategic cross-basin surveys and other critical sections that are not accessible to other technologies. The critical enabling technologies of basin-scale acoustic navigation and communication represent a backbone service, providing for large-scale, cost effective geolocation (under-ice/underwater GPS) for diverse autonomous platforms, instrument control for adaptive sampling and near-real time data telemetry. 

