Demise of the largest epishelf lake in Arctic: evidence revealed by Formosat-2 high-spatiotemporal imagery
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Abstract
The largest epishelf lake in the Arctic, Disraeli Fiord (ELDF), was completely drained in late August of 2008, after a new channel was opening up and reached the long worried rift reported in 2002. Two mechanisms of this catastrophic event were revealed by the high-spatiotemporal-resolution spaceborne optical images that have never been collected before at such high latitudes. The formation, enlargement, and drainage of melting ponds were developing rapidly in merely six weeks of time, resulting in a large number of east-west fractures all across the entire Ward Hunt ice shelf (WHIS). The detailed velocity and vorticity fields derived by tracing the individual floes at the scales of tens of meters, however, indicates that the final push of the calving events near the rims of WHIS was the up-welling off-shore flow induced by the intensified along-shore current and topography. Consequently, the outermost floes were rapidly peeled off from the ice shelf, particularly in the vicinity of Ward Hunt ice rise, until it reached the historical rift and opened a channel that linked the ELDF with the open sea. Continuous observations made in three summers from 2007 to 2009 indicate that (1) the WHIS has experienced a periodical disintegration and integration along the rift reported in 2002, (2) the critical threshold of a large-scale WHIS disintegration is to be crossed as two new rifts were found in the end of August 2008, and (3) Actions of prolonging the life of ELDF are feasible and should be taken as soon as possible.
