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Description of the Program 

In the western Arctic, the anomalous retreat of summer ice-edge and the 
large open water have been observed in the Canada Basin since1997. This 
anomalous event has been argued in connection with the property and 
pathway of summer Bering water that inflows through the Bering Strait. 
Since summer Bering water distributes between the surface mixed layer and 
the cold halocline, its role as oceanic hear source for the heat budget at the 
ocean-ice interface is much larger than that of underlying Atlantic water below 
the cold halocline. A careful analysis of composite T, S structure from a 
variety sources indicates that summer Bering water changes its major 
pathway associated with change in Arctic Oscillation (AO) index (Steele et al., 
2004).  

In 1990’s, several modern basin-wide hydrographic sections have built up 
accumulations of observational data. Up to now, however, hydrographic 
observations are sparse and necessarily covered space and time 
inhomogeneously, so that we have to put many pieces of fragmental 
observations into a jigsaw puzzle to understand the mean state of Arctic 
Ocean. 



Within the Arctic Ocean, it is the ice climate or ice-driven climate. The 
physical setting will likely be impacted most and first by the change of ice 
condition, and vice versa.  The primary objective of this study is to understand 
the relationships between the physical environment (oceanic structure and 
circulation etc.) and the ice conditions. This project focuses the properties and 
distributions of the substantial water masses such as Pacific- and Atlantic-
origin waters, river-input and ice melt water, in the western Arctic where the 
retreat of summer ice edge has been remarkable for last several years. The 
halocline structure is a major issue to be studied as well. 
Questions of this study include: 
¾ What is the nature and extent of Atlantic-origin waters entering the 

Canada Basin via the Chukchi Borderlands and Northwind Ridge?  
¾ What is the pathway Pacific-origin waters entering the Canada Basin via 

the Bering Strait, and what is its influence on ice cover ?   
¾ What is the spatial and temporal variability of heat and salt in the upper 

300m of the Canada Basin?  
¾ What are the annual and interannual signals in the seasonal ice cycle and 

freshwater inventories of the interior basin?  
To ensure this end, we are planning the multi-ship hydrographic 

observations in the western Arctic Ocean.  
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