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Turbulent mixing in a changing Arctic Ocean ~
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increasing ocean-atmosphere coupling
« changes in stratification

« increasing role of eddies in both the transport
of shelf water and mixing

« emerging role of tides and unsteady lee waves

Rippeth and Fine (2022)



ATWAICE - Atlantic Water pathways to the ice in the Nansen Basin and Fram Strait
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Multidisciplinary field work onboard
Polarstern, summer 2022, led by
Kanzow and van Appen (AWI)




What are the pathways and processes in the
inflow regions of warm AW to the Arctic Ocean
that transport heat and nutrients to the seaice
and into the euphotic layer in the MIZ?

How does the dynamic structure (stratification,
mixing rates, submesoscale activity) of the upper
ocean change spatially from open ocean across
the MIZ to the pack ice?

UIB supported ATWAICE with moorings over
Yermak Plateau and glider observations in the
upstream, open water areas
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Analysing ocean turbulence
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Overview: Entire mission

Environmental conditions
and depth-averaged
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tidal excursion parameter:
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Schematic of lee wave generation, showing key parameters for (4) the linear regime (with Nbo/Up < 1 and
f = Ugk < N) and (b) the nonlinear regime (with Nby/Uy = 1), where N is the buoyancy frequency, fis the .
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Caution: the use of altimeter on Slocum
glider can affect the shear probe data quality.
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Analysis: Near ice edge
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5 sections referenced to ice edge gridded and
composite averaged:

A section referenced to ice edge
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Caution: biology can lead to large loss
of shear probe data.

« at 35 m depth at the outer MIZ a layer
with the phytoplankton community
dominated by the foam algea
Phaeocystis sp. observed

+ High zooplankton biomass (Calanus
finmarchicus and glacialis) was found
from multi net hauls in the open water
station; post bloom conditions.
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« High zooplankton biomass from multinet
hauls




Concluding remarks

 along the Arctic Ocean margins, the pathway for the energy from strong tidal
currents to turbulence is nonlinear and dominated by breaking unsteady lee
waves and critical flow

« the use of altimeter on Slocum glider can affect the shear probe data quality

« phytoplankton community, particularly Phaeocystis sp can affect the shear
probe data quality

* [not presented:] temperature microstructure can supplement shear probe
data and improve the noise level and vertical coverage







