
Geophysical Research Abstracts
Vol. 19, EGU2017-2302, 2017
EGU General Assembly 2017
© Author(s) 2016. CC Attribution 3.0 License.

Wind-forced depth-dependent currents over the eastern Beaufort Sea
continental slope
Igor Dmitrenko (1), Sergei Kirillov (), Alexandre Forest (), Bruno Tremblay (), Jennifer Lukovich (), Yves
Gratton (), Soren Rysgaard (), and David Barber ()
(1) University of Manitoba, Centre for Earth Observation Science, Winnipeg, Canada (igor.dmitrenko@umanitoba.ca), (2)
Golder Associates Ltd. Quebec, Quebec, Canada, (3) McGill University, Montreal, Quebec, Canada, (4) Institut National de la
Recherche Scientifique - Eau Terre Environnement, Quebec, Quebec, Canada

The shelfbreak current over the Beaufort Sea continental slope is known to be one of the most energetic features
of the Beaufort Sea hydrography. This current transports a fraction of the Pacific-derived water along the Beaufort
Sea continental slope towards Fram Strait. The oceanographic mooring deployed over the Canadian (eastern)
Beaufort Sea continental slope in October 2003 at 300 m depth recorded current velocity through 28-108 m depths
over two consecutive years until September 2005.
Data analysis revealed that the high energetic currents show two different modes of the depth-dependent behavior.
The downwelling favourable local wind associated with cyclones passing north of the Beaufort Sea continental
slope toward the Canadian Archipelago generates depth-intensified shelfbreak currents with along-slope north-
eastward flow up to 120 cm/s. A surface Ekman on-shore transport and associated increase of the sea surface
heights over the shelf produce a cross-slope pressure gradient that drives an along-slope northeastward geostrophic
flow, in the same direction as the wind. In contrast, the surface intensified currents with along-slope westward
flow are observed in response to the upwelling favourable wind forcing associated with the Pacific-born cyclones
passing south of the Beaufort Sea coast. The upwelling favourable northeasterly winds generate a surface Ekman
transport that moves surface waters offshore. The associated cross-slope pressure gradient drives an along-slope
southwestward barotropic flow.
The wind-driven barotropic flow generated by downwelling- and upwelling-favourable wind forcing is super-
imposed on the background geostrophic bottom-intensified shelfbreak current. For the downwelling events, this
amplifies the depth-intensified background baroclinic circulation with enhanced Pacific water transport towards
Canadian Archipelago and Fram Strait. For the upwelling events, the shelfbreak current is reversed. This results
in surface-intensified flow in the opposite direction.


