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Research Questions 

Main: 
•  What role do cyclones play in the rapidly changing 

Nordic Seas with regards to precipitation, sea ice 
and snow cover? 

Secondary: 
•  Is there a significant trend in cyclone-associated 

precipitation? 
•  Which cyclones contribute the most to overall 

precipitation, and why? 
•  How is sea ice loss linked to intense cyclones? 

Preliminary Results 
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Mo#va#on 
•  Arctic warming at twice the  

rate of global average  
(Arctic amplification)i. 

•  Barents Sea sea ice trend  
anomalous for Arctic  
average, with significant  
retreat also in winter (Fig. 1)ii. 

•  Marked positive trend in  
wintertime atmospheric  
moisture over Ny-Ålesundiii. 

•  Even so relatively little  
focus on late fall/early winter  
compared to summeriv,v,vi. 
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Data	
  Set	
  and	
  Methods 
Data set: 
•  ERA-Interim reanalysis OND 1979-2014. 
 
Method: 
•  6-hourly cyclone and cyclone-associated 

precipitation tracking and statistical calculation 
(TRACK)vii. 

Next	
  Steps 
1.  Identification of anomalous high and low cyclone-

associated precipitation intensity seasons. 
2.  Composite analysis from 1 for precipitation amount 

and phase, sea ice, snow cover and surface 
temperature. 

3.  Comparison to HIRHAM5 regional climate model. 
4.  Case study on an extreme case also including Ny-

Ålesund weather station and radiosondes, CloudSat 
satellite and Global Precipitation Climatology 
Centre gauge-analysis data. 

Fig. 1: (a) Sea ice concentration DJFMA 1980-2015. (b) 
Time series of Barents Sea (red box in (a)) interannual 
sea ice area (SIA) July-June [blue] and DJFMA [black], 
Arctic Ocean interannual SIA DJFMA [green] 
1980-2015, and Barents Sea Opening (BSO; yellow line 
in (a)) heat transport (2 year lag relative to SIA) July-
June 1997-2015 [red]. From Onarheim et al. (2015)ii. 

Cyclone frequency (Fig. 2): 
•  Region a prolongation of the N. Atlantic storm track. 
 
Cyclone formation and dissipation (Fig. 3): 
•  Cyclones develop downstream of the Greenland Ice 

Sheet and partly along the sea ice edge. 
•  Cyclones die out when reaching land, but not 

particularly over sea ice. 
 
Cyclone and cyclone-associated precipitation 
intensities (Figs. 4 and 5): 
•  Cyclone intensity distributed in a meridional band 

relative to the more zonally precipitation intensity. 
•  Mostly light rain cyclones in the region. 

Fig. 4: Cyclone intensity (shading) and cyclone-associated 
precipitation intensity (contours) OND 1979-2014. 

Fig. 5: Cyclone-associated precipitation intensity histogram 
averaged over the Nordic Seas OND 1979-2014. 

Fig. 2: Cyclone frequency OND 1979-2014. Fig. 3: Cyclone formation (shading) and dissipation (contours) 
OND 1979-2014. 
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