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A Proposed Arctic Ocean Field Program
during the International Polar Year (IPY) 2007-2008

The Arctic Ocean represents a glaring void of measurements appropriate for
monitoring and understanding the climate changes currently occurring in the Arctic region. We
propose that a field program to the central Arctic Ocean be undertaken to advance the
development of methodologies for long-term monitoring of the Arctic atmosphere, ice, and
ocean and the interactions among them and to explore physical process issues crucial to the
regional climate change. These goals speak directly to the objectives of the multi-agency
SEARCH (Study of Environmental Arctic Change) program.

The approach will include developing and evaluating techniques by which long-
term satellite-, surface-, and ocean-based measurements of the thermodynamic and kinematic
properties of the atmosphere, ice, and ocean can be used to obtain key parameters with
accuracies necessary to detect climatic change, to attribute responsibility to the processes causing
this change, and to evaluate the role of anthropogenic sources in this change. Key measurements
include the atmospheric circulation above and within the atmospheric boundary layer, cloud
macro and microphysical properties, atmospheric aerosols and chemical constituents, all
components of the energy budget of the pack ice, including the oceanic heat flux, and the pack
ice mass balance. Many of the methodologies to be developed will likely use in-situ surface and
ocean-based measurements to evaluate and improve the accuracy of the satellite-based
measurements.

One example of a measurement capability that is essential for Arctic monitoring
but is presently unavailable is an automated, real-time radiometer array to provide accurate
shortwave and longwave fluxes over pack ice. Challenges to achieving accurate radiation
measurements include removal of frost and precipitation from the instruments, maintaining a
horizontal attitude, and protecting instruments from the harsh environment. These measurements
would greatly aid in the evaluation and improvement of satellite-derived surface fluxes, which at
present exhibit large discrepancies among estimates and thus cannot be used reliably for annual
surface energy budgets and attribution of changes in the pack ice mass balance. Other key
parameters for which automated, long-term, surface measurements are needed include wind
velocity, precipitation, albedo, and near-surface stratification. The proposed field program would
provide a platform to undertake development of these and other critical measurement
capabilities.

Many physical processes over the pack ice are different than those over the
circumpolar land areas where SEARCH intensive observing sites have been located.
Observations at the land sites are frequently significantly influenced by processes forced by
coastal gradients or by topography, and are much less influenced by the oceanic heat source
omnipresent over the Arctic Ocean. The proposed pack ice field program will also make
measurements specific to processes that have been identified as being important for climate
models and that are unique to the pack ice environment. Such process measurements might
include understanding the evolution of the surface albedo on first-year sea ice, or the indirect
effect of aerosols on cloud radiative forcing. The long-term utility of such process measurements
comes from improving numerical models through improved parameterizations, using the detailed
process observations for wvalidating numerical models, and enhancing the conceptual



understanding of the pack-ice environment. The pack-ice process measurements will also
provide insight into how relevant the physical processes present at the long-term, land-based
measurement sites are to the combined ocean and land Arctic region.

It is proposed that this ocean deployment be undertaken with support of at least
one icebreaker, and that the deployment ideally last a complete annual cycle. Currently, one
ship, the Swedish icebreaker Oden, has declared its availability for at least several months of the
IPY2007-2008. The availability and suitability of other icebreakers will need to be explored.
Such a field program is an appropriate effort during IPY2007 because it will provide 1) short-
term, detailed measurements at a point in a crucial but data-sparse region of the Arctic during the
IPY, 2) a long-term legacy by developing long-term measurement techniques and model
improvements, and 3) a direct and substantial benefit to the ongoing SEARCH program.
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