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• Nemo-NAA10km regional ocean
model (Hordoir et al. 2022,
Jahanmard et al. 2025, etc...)

• Linear wind and SLP trends can not
explain the flow trend towards the
Arctic at Barents Sea Opening

• A non-linear wave based theory can
explain this flow trend (Hordoir et
al., Nature CC, in revision)

• The outflow from the Barents Sea
to the Nordic Seas is a residual
circulation driven by waves

• Let’s explore this theory and its
implications for the Arctic
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• What is a
residual
circulation



Wave Driven Currents Explain the Flow Trend at Barents Sea Opening
Residual Circulations in the Arctic

Wave Dispersion Along the Arctic Coast and Shelf Break Regions

Outline

Wave Driven Currents Explain the Flow Trend at Barents Sea Opening

Residual Circulations in the Arctic

Wave Dispersion Along the Arctic Coast and Shelf Break Regions



Wave Driven Currents Explain the Flow Trend at Barents Sea Opening
Residual Circulations in the Arctic

Wave Dispersion Along the Arctic Coast and Shelf Break Regions

ut − fv = −gηx

vt + fu = −gηy

ηt + (uH)x + (vH)y = 0
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k2 + l2 + b2 + δm

ut − fv = −gηx

vt + fu = −gηy

ηt + (uH)x + (vH)y = 0
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T=12h

T=2d

T=7d

• The Nordic Seas act like a pulse sending coastally
trapped waves into the Arctic, that create residual
circulations very far from the momentum input to the
ocean

• The location and strength of such circulations depends
mostly on the spectrum of the pulse, and this spectrum
is changing

• Therefore circulations on the shelf and shelf breaks are
most likely changing due to high frequency changes

• We found one example for Barents Sea Opening, but it
happens for sure in many places, changing heat, salt
and nutrient transports.

• We will continue investigating this aspect.
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