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Record low sea-ice concentrations in the Arctic Ocean observed in the 2007-2011 summers 
suggest that Arctic sea-ice is disappearing much faster than was predicted in the early 2000s. 
One of the expected consequences of the melting Arctic sea ice is an increase of oceanic 
freshwater outflow from the Arctic Ocean to the lower latitudes. This poses a potential threat to 
the global thermohaline circulation (THC) – a key oceanic meridional heat transporter. A 
weakening of this global water/heat/salt conveyor could cause dramatic cooling in mid-latitudes, 
with serious consequences for the global climate - the so-called ‘thermohaline catastrophe’. This 
concept is based on the current conditions, when dense water, which feeds the global conveyor 
in the northern hemisphere, predominantly forms through the open ocean convection in the GIN 
(Greenland – Icelandic - Norwegian) seas and in the Labrador Sea. Theoretical considerations 
suggest that in the seasonally ice free Arctic Ocean (predicted by GCMs before the end of this 
century), these conditions may dramatically change. Seasonal exposure of waters on the vast 
Arctic shelves to atmospheric cooling due to the disappearing summer ice will intensify the 
formation of dense water with high overflow potential. Flushed out of the Arctic Ocean, this water 
may compensate for a decrease in the production of dense water through open-ocean convection 
in the sub-Arctic seas, thus maintaining the stability of THC. Recent GCM results point out that by 
the time carbon dioxide has doubled, the Arctic Ocean warming will be accompanied by 
strengthened convection along Siberian shelves. How reliable is this prediction? A striking result 
from the IPY surveys is asymmetric change in the liquid freshwater content (FWC) distribution in 
the Arctic. Following the 2007 anomalous sea ice extent Arctic FWC increased in the Canadian 
Basin and decreased at the Eurasian side of the Lomonosov Ridge. This is basically in line with 
the hypothesis that potential for dense water formation in the Arctic Ocean is going to increase, 
since extremely dense water forms on the Siberian Arctic shelves, i.e, within the area, where the 
current changes in the sea ice conditions lead to salinity increase. The presented model results 
confirm that enhanced salt influx, associated with ice formation, might substantially intensify shelf-
slope exchange due to dense water overflow and compensatory upwelling. The regional model 
was set for the typical hydrographic conditions on the western Siberian shelves, where shelf 
salinity is higher than salinity in the adjacent slope waters. Model experiments have shown that 
physically realistic increase of surface forcing pushes shelf origin dense water below intermediate 
Atlantic Water (AW) layer, ventilating all water masses en route. Increase of forcing from 0.02 to 
0.03 g/m2/s leads to 3-fold increase of shelf-slope volume flux below the warm core of AW (from 
0.04 to 0.12 Sv). Obtained results suggest that in seasonally ice free Arctic Ocean shelf-basin 
exchange due to cascading events may substantially increase with possible consequences for 
water mass structure in the deep Arctic Ocean and water exchange with sub-Arctic seas.  


