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Summary & Conclusions

• Area anomalies propagate through summer and are caused by area loss anomalies in spring. 

• Thickness anomalies can propagate through winter and are associated with area gain and loss anomalies in autumn and spring. 

• This provides a mechanism by which autumn sea ice anomalies can be connected to following spring anomalies.  

• This can help explain how sea ice trends in autumn can appear in the following spring and summer. 

Antarctic sea ice area is forgotten in 
winter

Antarctic sea ice area is much more 
variable in summer than in winter (Fig. 1). 
This may be because the ACC provides a 
boundary to which sea ice expands each 
winter. In contrast, summer sea ice area 
depends more on local atmospheric and 
oceanic conditions. Previous studies have 
shown how anomalies in summer sea ice 
area are created in spring and removed in 
autumn. Hence, sea ice area anomalies 
are often “forgotten” at the sea ice 
maximum in September each year (Fig. 
2). 

Fig 1: Observed 15% sea ice concentration isoline for February (left) and 
September (right). 

Fig 2. Correlation of sea ice area in the 
Amundsen and Bellingshausen seas with that of 
previous days. Note how correlations from 
summer drop in September. 

Composite analysis of summer 
and winter anomalies

We use observations from the 
Bootstrap dataset, as well as an 
o c e a n — s e a - i c e h i n d c a s t f o r 
1979-2013 with NEMO 3.6 & CICE 
5.1 in the PERIANT025 configuration 
forced by ERA-Interim reanalysis.

We select anomalies when area or 
volume is outside one standard 
deviation from the mean. First, we 
select summer area anomalies (Fig. 
3, left(. Second, we select winter 
volume anomalies (Fig. 3, right). 

Winter volume anomalies are associated 
with a thickness anomaly but no 
discernible area anomaly. It is clear that 
thickness anomalies propagate through 
winter, while area anomalies are reset. 
Winter volume anomalies originate from 
summer anomalies, but do not seem to 
appear the next summer. They are 
preceded by less area gain in autumn, as 
expected from a high summer area, and 
followed by less area loss in spring. 
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Fig 3. Composites of summer sea ice area anomalies (left) and winter sea ice volume anomalies 
(right). Solid lines show area, thickness and volume, and dashed lines show their tendencies. 

Results

We find that summer anomalies are 
preceded by less spring area loss and 
followed by less autumn area gain (Fig. 
3). Summer thickness is often low as thin 
ice that normally melts in spring is 
retained. Summer volume anomalies are 
mostly due to area anomalies, while 
thickness anomalies have a large spread. 
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