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HOW DOES ARCTIC SEA 

ICE AFFECT ENERGY 

PRODUCTION IN MID-

LATITUDES?  

CHAIN OF EVENTS 

1. Historical low sea ice concentration in the 

Barents and Kara (BK) seas.  

During November and December 2016, ex-

treme warm temperatures were observed in 

the Arctic. As a result, the total Arctic sea ice 

extent experienced a historical low value, with 

negative anomaliesA in most of the Arctic, but 

especially strong in the BK seas (Acosta Na-

varro et al. 2018). According to existing rec-

ords, a breakpoint in sea ice loss (i.e., an ac-

celerated decline) over the BK seas took place 

in the early 2000 (Close et al. 2015). In the last 

decade several studies have found causal 

links between low Arctic sea ice cover in the 

late autumn and extreme climate anomalies in 

the following winter in mid - latitudes (Cohen et 

al. 2014, Screen et al. 2018). In the framework 

of the APPLICATE project, retrospective fore-

casts B with the EC-Earth3 climate model 

(Doblas-Reyes et al. 2013) were performed to 

attribute the role of extremely reduced Arctic 

sea ice conditions (mostly over BK) with re-

gard to the extremely low precipitation event 

in Europe in winter 2016-2017 (Acosta Navar-

ro et al. 2018; see Fig.1). 

GLOSSARY 

A 

Anomaly: difference be-

tween the sea ice extent, 

area or concentration at a 

given time and the long-

term average.  When it is 

negative, an anomaly 

indicates there is less ice 

than average for a given 

month. 

 

B  

Retrospective forecast: 

refers to a forecast made 

for a period of the past 

using only information 

available before the 

beginning of the forecast. 
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2. Atmospheric blocking over Europe.   

Cold events in winter are often associated 

with atmospheric blocking episodes D that 

typically bring cold temperatures, low precipi-

tation and weak wind speeds over the conti-

nents. During the particular case of December 

2016, a high pressure blocking pattern devel-

oped over Europe and led to the lowest total 

precipitation amount since 1901 (Acosta Na-

varro et al. 2018). December 2016 was also 

among the least windy winter months of the 

last three decades (Vautard et al. 2017). 

These anomalies in wind and precipitation 

were persistent and could be detected over 

western Europe from December to February 

2017, with only one very short interruption 

(Pechlivanidis et al. 2018). By the third week 

of January, an abrupt decrease in tempera-

ture was detected over northern France, Ire-

land and the UK, lowering weekly mean tem-

perature close to 0ºC (Fig.2). Such values are 

very infrequent and represent an extreme ex-

pected to occur less than once every 10 

years.  

 

C 

Standardized anomaly: 

refers to the typical varia-

bility of a variable and 

provides useful informa-

tion of the extreme nature 

of that variable. Values 

higher than 1 or lower 

than ͮ 1 only occur 32% 

of times, while values 

higher than 2 or lower 

than ͮ 2 are even more 

unlikely, occurring only 

5% of the times.  

 

D 

Atmospheric blocking: 

describes a stable confi-

guration of the mid-

latitude atmospheric cir-

culation that yield periods 

of extreme weather ano-

malies in large regions 

ranging from weeks to 

months. Such situations 

can lead to heatwaves or 

cold spells, that can have 

strong impacts on human 

activities and health. 

 

 

 

Fig.1. (a) Sea ice concentration anomaly for November-December 2016 relative to the average for 1980-

2015. The darker the blue color, the lower the sea ice concentration in 2016, as compared to the period 

1980-2015. The red box represents the Barents-Kara region. (b) December 2016 standardized anoma-

liesC of total precipitation (colors) and sea level pressure (contours). The darker the orange color, the low-

er the precipitation in 2016 as compared to the period 1980-2015. Regions with mean precipitation below 

1 mm day-1 were excluded. Source: observations of monthly mean sea ice concentration 1980-2016 

(Cavalieri et al. 1996), observations of European monthly mean precipitation 1901-2016 (Haylock et al. 

2008, Harris et al. 2014) and ERA-Interim sea level pressure 1980-2016 (Dee et al. 2011). Credit: Acosta 

Navarro et al. 2018.   
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Fig.2. Temperature, precipitation and wind 

speed anomalies in the third week of January 

2017 (17-23 Jan) relative to the average for 

1980-2015. Source: ERA-Interim reanalysis. 

Credit: Pechlivanidis et al. 2018.  
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