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Arctic sea ice is retreating and thinning 

OSI SAF satellite observations 

1979-2008 
2009-2015 
2012 
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Arctic sea ice is becoming more mobile 
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Why is the Arctic changing? 
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Notz & Stroeve (2016) 

1. Anthropogenic Global 
Warming 

2. Climate Feedbacks 3. Ocean Heat Transport 
(OHT) 

Goosse et al. (2018) 
Pithan & Mauritsen (2014) 

Curry & Mauritzen (2005) 

4. Large-scale atmospheric circulation 



CMIP5 sea-ice drift speed vs. Observations 

5 Tandon et al. (2018) 



Evaluation of NEMO-LIM3.6 

6 Docquier et al. (2017) 1979-2013 



Drift-strength relationship 
NEMO-LIM3.6 vs. Observations 
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Docquier et al. (2017), inspired by Olason & Notz (2014) 

1979-2013 
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7 AOGCMs that follow the 
CMIP6 HighResMIP 
protocol 
 
HadGEM-LL: 135km / 1° 
HadGEM-MM: 60km / 0.25° 
 
AWI-LR: 130km / 24-110km 
AWI-HR: 65km / 10-60km 
 
ECMWF-LR: 50km / 1° 
ECMWF-HR: 25km / 0.25° 



Drift-strength relationship 
PRIMAVERA models vs. NEMO-LIM3.6 and Obs. 
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1979-2014 



Building metrics 
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1979-2014 



Arctic sea-ice area and volume  
decrease with finer resolution 
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1979-2014 



Atlantic ocean heat transport (OHT) increases  
with finer resolution 

12 

1950-2014 
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1950-2014 

OHT50N 
OHT60N 

OHT70N 

RSIV/OHT 

Correlation Arctic sea ice  
– Atlantic OHT 



Summary 
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1.  Context 
• Arctic sea ice is retreating, thinning and more mobile 
 

2. Sea ice drift-strength 
• NEMO-LIM3.6: rather OK 
• ECMWF and HadGEM: fair (except ECMWF-LR for drift-thickness) 
 

3.  Sea ice – ocean heat transport 
• Arctic sea ice area/volume decrease with finer resolution 
• Atlantic OHT increases with finer resolution 
• Need for 0.25° ocean resolution 
 

4. Outlook 
• More models/resolutions are needed 



More food 
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Poster 196: François Massonnet (presented by Jan Lieser) 
   SIPN South: Coordinating seasonal predictions of sea ice in  

  the Southern Ocean 
 
Poster 202:  Sylvain Marchi 
   Seasonal prediction of the Antarctic sea ice using NEMO-LIM 
 
Poster 205: François Massonnet (presented by David Docquier) 
   Re-interpreting thermodynamic Arctic sea-ice feedbacks 
 
Poster 249: Olivier Lecomte (presented by Hugues Goosse) 
   Vertical ocean heat redistribution sustaining sea-ice trends  

  in the Ross Sea 
 
Poster 268:  Jean Sterlin 
   Importance of deformed ice in the polar regions for the climate  

  models 


