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The primary objective of this study is to estimate the flux of heat and freshwater resulting from sea ice melt in the polar seas. The approach taken is to examine the decay of sea ice in the summer months primarily through the use of spaceborne SAR imagery. The improved understanding of the dynamics of the melt process can be usefully combined with ice thermodynamic and upper ocean models to form more complete models of ice melt. Models indicate that more heat is absorbed in the upper ocean when the ice cover is composed of smaller rather than larger floes and when there is more open water. Over the course of the summer, floes disintegrate by physical forcing and heating, melting into smaller and smaller sizes. By measuring the change in distribution of floes together with open water over a summer period, we can make estimates of the amount of heating by region and time. In a climatic sense, these studies are intended to improve the understanding of the Arctic heat budget which can then be eventually incorporated into improved global climate models. <p>
 
A strong Arctic storm over pack ice causes an increase in the open water concentration and a change the distribution of floes toward fewer and smaller floes.  This occured preferentially in the Chukchi Sea and not in the adjacent Beaufort Sea, indicating spatial differences in melt rates and the increased importance of horizontal (lateral) melt during storms.  Additional results have been made in conjunction with the ship‑based experiment that recently took place in the Arctic called Surface Heat Budget of the Arctic or SHEBA and are being compared with an numerical ice model.  We are beginning to compile a climatology of floe size distributions from the Arctic which includes historical data to further identify regional variations and possibly trends in the distributions that could be related to climatic patterns.  The top illustration is a schematic that illustrates the difference in floe perimeter with floe size and the importance on lateral melt.  The lower illustration shows a sampling of 4 time periods (from 3 sensors) to illustrate temporal differences in floe size distributions as well as differences in sensor capability.
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Smaller Floes

More floe edges "available” for
horizontal melting and more

open water for soar radiation
to directly enter the ocean

Larger Floes

Fewer floe edges "available” for
horizontal melting and less
open water for solar radiation
to directly enter the ocean






[image: image2.wmf]
References

Holt, B., and S. Martin, Holt, B., and S. Martin (2001), The effect of a storm on the 1992 summer sea ice cover of the Beaufort, Chukchi, and East Siberian Seas, J. Geophys. Res., 106(C1), 1017-1032.

Holt, B., and M.-H. Rio (1998), SAR Studies of Sea Ice: Distribution of Floe Size in R. A. Brown (ed), Remote 
Sensing of the Pacific Ocean by Satellites, R. A. Brown (ed.), Earth Ocean & Space Pty Ltd, 134-144.
Soh, L.-K., B. Holt, and C. Tsatsoulis (1998) Identifying ice floes and computing ice floe distributions in SAR 
images, for C. Tsatsoulis and R. Kwok (eds), Recent Advances in the Analysis of SAR for Studies in the Polar Oceans, Springer-Verlag, NY, 9-34.

_1059216369.doc
[image: image1..pict]


