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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
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Recent freshwater changes
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Recent freshwater changes II
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Liquid freshwater content

𝐿𝐹𝑊𝐼 =  𝑧=0𝑚
ℎ 𝑆𝑟𝑒𝑓−𝑆

𝑆𝑟𝑒𝑓
𝑑𝑧 [m]

𝑆𝑟𝑒𝑓 = 35

𝐿𝐹𝑊𝐶 =  𝐿𝐹𝑊𝐼 𝑑𝐴 [km³]

Inventory of liquid freshwater Liquid freshwater content

Subpolar North Atlantic

Arctic Ocean

𝑆𝑟𝑒𝑓 = 35

h = depth of 34 isohaline

h = 2000 m

CTD section in the subpolar North Atlantic

S
a

lin
it
y



Objective

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

 including liquid and solid freshwater contents

→ Liquid freshwater content of the subpolar North Atlantic



Freshwater variability

 The freshwater contents are significantly anti-correlated.

 The amount of the anomalies are of the same size. 

 Freshwater anomalies suggest an oscillation.
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Freshwater variability

 Time series hint at multidecadal oscillations.

The anomalies have been normalised by twice their standard deviation



Possible mechanisms underlaying

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

athmospheric pressure patterns

Mauritzen (2012)



North Atlantic and Arctic Oscillation Index

 The cumulative oscillation indices and the liquid freshwater content of the subpolar 

North Atlantic are significantly correlated.

The time series have been normalised by twice their standard deviation, detrended and demeaned. 



Conclusions

Decadal scale changes of the freshwater content in the subpolar Seas

are likely to originate in the Arctic Ocean.

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.
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Correlation with the freshwater content of the Arctic Ocean



Freshwater variability of the subpolar North Atlantic
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