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Observed and simulated surface salinity under transitioning ice cover in the Canada Basin

Climate models, which have been analyzed extensively to assess and predict current and future climate change and to inform
policy, struggle to accurately simulate the rapid decline in Arctic sea ice. One possible source of this bias could be related to
the vertical distribution of salt in the ocean, which controls the exchange of heat between the surface and deeper ocean. We
compare simulations from two climate models to ocean observations collected below sea ice in the Canada Basin. In 1975,
observations were collected by scientists living in ice camps, and in 2006–2012, they were obtained by automated instruments
attached to sea ice. The observations indicate as much as six times greater surface freshening than the models between 1975
and 2006–2012. We show that the salt bias can be partly attributed to the models’ tendency to mix fresh water from the
surface deeper than in observations, resulting in a saltier ocean surface. The results may provide insight for climate model
improvement that could have wide-reaching implications because the vertical distribution of salt in the ocean directly impacts
the vertical transport of heat and nutrients.
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