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Sea surface salinity (SSS) in the North Atlantic 

in UKESM1.ice control runs
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Atlantic Multidecadal Variability is characterised 

by an oscillation with a period of 50-70 years.

Great Salinity Anomalies observed in the North 

Atlantic in the 1970s, 1980s and 1990s.

330-year 1970 control with interactive 

Greenland ice sheet

Repeated control with static ice sheet.

1600-year pre-industrial control 

10-year moving 

mean of annual, 

area-weighted 

averages.



Fresh Arctic water leaves the central Arctic 

through the Fram Strait into the GIN Seas and 

along the East Greenland Current.
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followed by Labrador Sea and North Atlantic. First surface freshens in the GIN Seas…
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Arctic mechanism

• Classic mechanism in Atlantic multidecadal variability (Jungclaus et al. 2004).

• Observations suggest that Arctic freshwater pulses were the source of GSAs between 1965-1995 (Curry and Mauritzen, 2005). 

Freshwater anomaly in North Atlantic ends when 

more saline Arctic water follows the same path. 



Icebergs

Correlations with iceberg melt

In the North Atlantic, 10-year trends in iceberg melt are significantly 

correlated to SSS (R = -0.71), SST (R = -0.72), sea ice extent (R = 0.71), 

GrIS air temperature (R = -0.75), Greenland blocking index (R = -0.70). 

Periods of North Atlantic SSS freshening

Difference between static and interactive GrIS

Calving from GrIS is set to 331 Gt/a in the static run, but varies 

between 303 to 365 Gt/a in the interactive run.
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Observations of icebergs and Great Salinity Anomalies (GSA) 
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Mixing is suppressed 

Can icebergs calved from Greenland’s glaciers explain North Atlantic freshwater anomalies in UKESM1.ice?

• Changes in salinity are caused by the Arctic mechanism, which is enhanced by increasing iceberg melt.

Interactive GrIS.

Static GrIS

Mixed layer depth declines and interannual variability is reduced. 

This reduced interannual variability does not occur in the static run.


