Warm Water under Arctic Ice Is a ‘Ticking Time Bomb’
By Katie Toth
Aug. 29, 2018 – A pocket of warm ocean water underneath the surface of the Canada Basin could melt a significant portion of the region's sea ice pack if it were to ascend, a new study suggests.
The study, published in Science Advances by researchers from Yale University and Woods Hole Oceanographic Institution, looked at temperatures in the Canada Basin from the past 30 years.  The basin in the Arctic Ocean is north of Alaska and parts of Yukon and the Northwest Territories. 
It typically has a warm layer of water about 50 meters below the surface, a previously known feature in the western Arctic.  Warm water typically floats, because it's lighter than cold water.  But in the basin, the warm water doesn't float because it's insulated and the saltiness makes it heavy enough to sink.  The colder, fresher water sits above, near the sea ice.
The study found that, over the past 30 years, the amount of heat in the the warm layer has doubled.
Warm Water Pushed in from Outlying Areas
Scientists believe the warm water is coming from the edges of the basin, places like the Northern Chukchi Sea, where, every summer, sea ice melts and retreats.
"That leaves a lot of open water exposed to the sun rays directly," said Mary-Louise Timmermans, the lead author on the study.
The water at the edges of the basin gets warmer, scientists believe.  Then, it is pushed deep under the surface layers and into the interior Arctic Ocean by clockwise winds. 
Heat Not Going Away
Unlike other oceans, where deeper layers tend to have colder temperatures, the Arctic has been known to have a warmer subsurface, said co-author John Toole.  But the sustained temperature increase in this warm layer was a surprise.
Toole calls the warming layer "a ticking time bomb."  "That heat isn't going to go away," he said.  "Eventually ... it's going have to come up to the surface and it's going to impact the ice."
Timmermans said the warm layer doesn't pose an immediate threat to the sea ice overhead.  "That heat is very much insulated from the surface area," she said.
The amount of heat diffused from the warm water to the cold water above is relatively small now, she said.  For the heat to quickly affect other layers and the overlaying ice, something would need to happen to mix the separated waters, like a strong wind.  "But wind input is largely buffered by sea ice cover sitting over top," she said.
Another possibility would be if the salty waters eventually became so warm that, despite their saltiness, they stopped sinking and began mixing with the cold, fresh waters above, the paper notes. 
But the small amount of upward heat diffusion may have a less dramatic, but still important effect — slightly warming the top layer, which could slow freeze up each year. 
"It's really difficult to say the extent to which it's happening now,"  Timmermans said.  "That influence may increase going forward."
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