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GOALS AND OBJECTIVES 

The objective of the meeting was to bring together international experts in the field of science and engineering in ice-infested waters with the primary goals of

1. developing cooperative international research programs;

2. developing our understanding of the factors involved in forecasting and managing the formation and   decay of an ice cover;

3. sharing recent research in the understanding of the behaviour of broken ice;

4. discussion of the interaction between ice-covered waters and climate processes;

5. identifying areas where a research effort would assist navigation, and the hydraulic and environmental management of ice-infested waters.

The symposium is unique in that it brings together scientists and engineers with expertise in river ice, sea ice, and lake ice for cross-fertilization of ideas.

EXECUTIVE SUMMARY OF SCIENTIFIC / TECHNICAL RESULTS 

One of the strengths of this Symposium series is that it is cross-disciplinary, bringing together scientists working on floating ice on rivers, lakes and oceans.  Consequently results specific to each sub-discipline are given, followed by a summary of the results of the symposium.

Sea Ice:  Over 100 papers on sea ice were given at the Symposium and these covered a large range of issues from the millimeter-scale phenomena to those at oceanic scale, and covering many geographic locations. At the small-scale the processes involved in the formation of pancake ice, banding, and sea ice decay are areas of current research interest, as well as ice formation in cracks, leads, polynas and in the marginal ice zone. With the revitalization of oil prospecting in the Arctic, the consequences of oil spills, particularly in broken ice, are once again being examined.  On the larger scale, modeling requires an understanding of the interaction of sea ice with atmospheric processes and in response to oceanic currents and waves.  Autonomous measurements are now recognized as providing relatively low cost data of engineering significance.   

River Ice: The future challenge to river ice scientists is the construction of models that can be applied in the vast range of situations that can arise on ice-covered rivers, including ice management at locks and bridges, simulation of ice jams and ice dams, and frazil ice production.  Numerous modeling efforts are underway from all parts of the world, and the symposium provided the forum to compare different methods and critically assess the less common approaches, for example fuzzy logic.

Ice & Climate Change: One achievement of the Symposium in this area was the publication of data from areas of the world where there was previously no information, for example Mongolia and Siberia. Two members of the Intergovernmental Panel on Climate Change attended the meeting and the impacts of climate change on the ice cover of terrestrial and oceanic ice in the Northern and Southern hemispheres were discussed.  .

Ice Mechanics and Ridging: There is a revival of interest in offshore oil exploration in the Arctic, and with it comes renewed vigour in the calculation of static and dynamic loads generated by ice rubble on offshore structures, and in the understanding of scouring of the sea floor by thick ice.  This thick ice mainly comprises ice ridges and is the subject of considerable interest with modeling of ridge build-up, and the strength and failure of ice ridges receiving attention.  This engineering interest has also motivated numerous large-scale field studies on sea ice, as well as design and testing of ice breakers. A workshop was conducted on ice crushing where the fundamental physics of the phenomenon was discussed, in particular the development and evolution of the high pressure zones, and the role of cracking and spalls.  The discussions were a helpful step on the road to a better understanding of the complex phenomenon of ice crushing, and that future meetings of this nature should be pursued.

Summary:  Although models have become more sophisticated there is a very long way to go before a generic model can be applied to either sea ice or river ice.  In ice-covered rivers and the oceans basic understanding of the simple situation has been achieved and now work is focusing on the “second-order” effects.  As our understanding of the behaviour of the ice improves, interdisciplinary research can focus on the issues of its interactions with the organisms that live within and around the ice.
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PROCEEDINGS 

Three volumes of proceedings will be sent to ONRIFO.  Volumes 1 and 2 have already been published. Volume 3 will be ready by the end of March 2003.

SCIENTIFIC PROGRAM 

A final agenda and lecture schedule is attached in ONR_IAHR02_paper_schedule.pdf

A list of posters is attached in ONR_IAHR02_poster_list.pdf
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