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Characteristics of ocean mesoscale vortices in the Amerasian Basin
from a high resolution pan-Arctic model
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Observations and numerical models reveal that mesoscale eddies are ubiquitous in the Arctic

Ocean. These eddies are thought to play an important role in particular in the transport of heat,

salt and nutrients from the shelves to the deep basins, in the modulation of the sea ice cover, and

in the dynamical equilibrium of the Beaufort gyre. However, the characteristics of these eddies are

poorly documented. 

Here, an eddy detection and tracking method is applied to the output of a high resolution (1/12°)

regional model of the Arctic - North Atlantic over the period 1995-2020 to investigate mesoscale

eddies in the Amerasian Basin. Over that period, about 6000 eddies per year and per depth level

are found distributed about equally between cyclones and anticyclones. On average, these eddies

last 7 days, travel 5 km and have a radius of 12.4 km, with strong regional and temporal disparities

that exist within the eddy population studied. Down to 250 m (i.e. the second pycnocline), eddy

characteristics show a strong asymmetry between the shelf and the central basin with more

numerous and larger eddies that travels longer distances with the mean flow along the shelf

break. In the top 70 m, the mean characteristics of detected eddies display a strong seasonality

following that of the sea ice cover. Below the first pycnocline at 70 m, the number of eddies shows

little seasonality but a transient increase in response to the recent acceleration of the gyre.

Deeper, within the Atlantic Waters, eddies are generated everywhere across the basin and present

little interannual variability.

Finally, this eddy census helps interpret some discrepancies found between previous studies that

use different datasets and approaches to examine the eddy field in the Arctic. In particular, our

analysis show that the anticyclone dominance within the Beaufort Gyre that arises from the

analysis of eddies from the Ice Tethered Profilers is partly due a regional sampling bias. 
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