
Robust identification of interannual Arctic sea ice variability modes 
  

Neven S. Fučkar1 (nevensf@gmail.com), Virginie Guemas1.2 , François Massonnet1, and Francisco J. Doblas-Reyes1,3 
 

 1Institut Català de Ciències del Clima (IC3), Barcelona, Spain;  
 2Centre National de Recherches Météorologiques/Groupe d’Etude de l’Atmosphère  

      Météorologique, Météo-France, CNRS, Toulouse, France  
 3Instituciò Catalana de Recerca i Estudis Avancats (ICREA), Barcelona, Spain 

 
 

 WWRP-PPP and WCRP-PCPI International workshop on polar-lower latitude linkages and their role in weather and climate prediction, 10-12 December, 5 pm, 2014, Barcelona, Spain 

● The aim is to extract robust modes of Arctic interannual     
sea-ice variability and the associated climate variability 
through the K-means cluster analysis 
     → simplification of the large-scale variability to the    
     discrete occurrence and structure of a limited number  
     of robust variability modes that minimize the distance  
     between data points of a given mode/cluster and  
     maximize the distance between the centers of the clusters 
 

● The focus is on the sea ice thickness (SIT) as the clustering 
base variable because it holds most of the climate memory for 
variability and predictability on interannual timescales 
 

● We use global reconstructions of sea ice fields with a state-
of-the-art ocean-sea-ice model (NEMO3.2 with LIM2) and the 
associated reanalysis products (ERA-Interim)   
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The cluster patterns (JFM and JAS) 
and the time series of their  occur-
rences (JFM, Mar, JAS and Sep) for 
detrended SIT from HistERAnudg 
(Guemas et al., Clim.Dyn. 2014)   

March clusters of detrended sea ice concentration (SIC) in Hist-  
ERAnudg and detrended surface air temperature (SAT) from ERA-
Interim based on the time series of occurrence of SIT clusters  

September clusters of detrended SIC in HistERAnudg and de-
trended SAT (including 1-3 months lagged cluster 3) from ERA-
Interim based on the time series of occurrence of SIT clusters  

September clusters of detrended mean sea level pressure (SLP)  
from ERA-Interim and detrended SIT from HistERAnudg both 
overlaid by clusters of detrended surface winds from ERA-Interim  

● The optimal number of SIT clusters is K=3 (NbClust) 
 

● SIT cluster patterns and their time series of occurrence are 
very similar between different seasons and months 
 

● The associated SIC cluster patterns vary more between 
seasons and months but they are framed by SIT patterns 
 

● SAT clusters are more closely associated with SIC clusters 
in winter than in summer, but summer SAT anomalies can 
persist until winter for a specific SIT/SIT mode 
 

● SIT clusters are mixed dynamic and thermodynamic modes  


