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Multi-decadal link between Arctic Ocean and
subpolar North Atlantic freshwater anomalies

Horn, M., Schauer, U., and Rabe, B. (in prep.)
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Why do we care about freshwater?

Ocean's salinity changes only due to the addition or removal of freshwater by

Precipitation/evaporation
Continental run-off

Sea ice melting/formation

Arctic Ocean

> Insulation effect of the fresh
surface layer

Subpolar North Atlantic
and Nordic Seas

» Deep water formation
(Meridional Overturning
Circulation)
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liquid freshwater content anomaly (km3)

8000

40007

20001

Recent freshwater changes

Arctic Ocean

—-2000¢

-40007

< -oong

* QObservations
| * NAOSIM e
' LAY "
e e
"I
+ e
e
_ .k
° : - ¢
e
*;' :‘*‘;**** |
o*j’*.
92 1996 2000 2004 2008 2012

Rabe et al. (2014)

Salt (x 10" kg)

Subpolar North Atlantic

Salt

m— Total
— Central Water
= UNADW
C— LNADW

C mAABW

1980 2000

Year

Mauritzen et al. (2012)

1960



Recent freshwater changes Il

Subpolar North Atlantic
and Nordic Seas
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Liquid freshwater content

Inventory of liquid freshwater Liquid freshwater content
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How do the liquid freshwater contents of the Arctic Ocean and

the North Atlantic covary over the past two decades?

— Total freshwater content of the Arctic Ocean

2" » including liquid and solid freshwater contents

9 — Liquid freshwater content of the subpolar North Atlantic



Freshwater variability
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» The freshwater contents are significantly anti-correlated.
» The amount of the anomalies are of the same size.

» Freshwater anomalies suggest an oscillation.



Freshwater variability
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The anomalies have been normalised by twice their standard deviation

> Time series hint at multidecadal oscillations.



Possible mechanisms underlaying

The freshwater might be redistributed as a response to frequent changes in

athmospheric pressure patterns
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North Atlantic and Arctic Oscillation Index
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The time series have been normalised by twice their standard deviation, detrended and demeaned.

» The cumulative oscillation indices and the liquid freshwater content of the subpolar
North Atlantic are significantly correlated.



Conclusions

Freshwater changes of the Arctic Ocean and of the subpolar North
Atlantic and the Nordic & Barents Seas has been anti-correlated during

the last 20 years.

Decadal scale changes of the freshwater content in the subpolar Seas

are likely to originate in the Arctic Ocean.
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Correlation with the freshwater content of the Arctic Ocean
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Freshwater variability of the subpolar North Atlantic
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Freshwater variability of the subpolar North Atlantic
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