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The flow of Atlantic water through the Barents Sea, driven 

by the Arctic cooling in the north, obeys the conservation of

potential vorticity:

This affects the flow paths

through the topography H(x,y).



Some other constraints

Conservation of enstrophy (Fjørtoft)

Neptune effect (Holloway)





Loeng (1991)

McClimans & Nilsen (1993)

Kuntsen (2019)



A persistent (8 month) NE warm core (up to 3 C) observed near bottom at S5

(Johansen et. al. 1988)



Cold outflow at bottom of

BSO

Blindheim (1987)



We use:

The Infrared Atmospheric Sounding Interferometer (IASI) 

with available data 24/7 year round, and

the NOAA Unique Combined Atmospheric Processing System (NUCAPS) 

algorithm

to look at methane in the lower 4 km of the atmosphere from 2003 to 2015.



Remote sensing – notes on techniques and time series



CONCLUSIONS:

1. Shoaling ocean currents can lift methane-rich deeper water 

to shallower depths where the gas can boil and escape to the

atmosphere.

2. During the winter cooling period, thermal convection will

favor an exchange with the surface layer and enhance the

transport of methane to the atmosphere.

3. The remote sensing data suggest that the regions in the NE 

Barents Sea where the depths are of order 200 m are regions 

of accelerated outgassing, especially during the winter.

4. Long term warming of the Atlantic water (Årthun, et.al.) 

increases the purging of methane from the deeper biotope

(and permafrost in the east).



Blindheim, J. (1987) Cascading of Barents Sea bottom water into the Norwegian Sea.

Rapp. P.-V. Réun. Cons. Int. Explor. Mer, 188: 49-58.

Johansen, Ø., Mathisen, J.P. and Steinbakke, P. (1988) Environmental data collection in

the Barents Sea. OCEANOR Rep. OCN 88059.

Knutsen, Ø. (2019) Modelling the warm core jet with SINMOD, Personal communication.

Li, S. and McClimans, T.A. (1998) The effects of winds over a barotropic retrograde 

slope current.

Cont. Shelf Res. 18:457-485.

Loeng, H. (1991) Features of the physical oceanographic conditions of the Barents 

Sea. Polar Res., 10:5-18.

Leifer, I., Chen, F.R., McClimans, T., Karger, M. and Yurganov, L. (2018) Satellite ice 

extent, sea surface temperature, and atmospheric methane trends in the Barents and 

Kara Seas.The Cryosphere, open review, doi: 10.5194/tc-2018-237

McClimans, T.A. and Nilsen, J.H. (1993) Laboratory simulation of the ocean currents in

the Barents Sea. Dynamics of Atmospheres and Oceans. 19:3-26

Årthun, M.,Eldevik, T., Smedsrud, L.H., Skagseth, Ø. and Ingvaldsen, R.B. (2012) 

Quantifying the influence of Atlantic heat on Barents Sea ice variability and retreat, 

Journal of Climate. 25: 4736-4743.

Refs.:

Thank you


