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Goal and motivation for GLOBTEMP ice 

assimilation 
Å To demonstrate the effect of assimilating IST (ice surface 

temperatures) into a coupled ocean and sea ice model 

Å Evaluate IST product with observations: 

Å Buoys 

Å Remote sensed  

Å Motivation:  

Å Assimilation within forecasting ocean and weather has improved 
the results significantly 

Å Assimilation of sea ice is relatively novel and to a large degree 
limited to ice concentration. 

Å Only partly constraints the state of the ice. 

Å Surface boundaries are governed by atmospheric forcing with 
limited validation 
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Goal and motivation for GLOBTEMP ice 

assimilation 
Å Four experiments being carried out 

1. No assimilation 

2. Assimilation of ice concentration 

3. Correction  of atmospheric forcing temperatures 

4. Apply surface temperatures directly 

 

Green ones have been run 

Black ones are being processed 
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Ground truth ï Buoys  

Å  8 buoys being deployed 

Å Analysis only valid for 4 of these 

Å Thermister strings 

Å  Measures temperature in 2 cm 

intervals. The string reaches 5m 

Å Therefore it provides temperatures 

of air, snow, sea ice and ocean 

Å  Dumbed in Arctic in August 2012 

from Oden 

Å Trajectories shown on bottom figure 

Å Part of EU project NAACOS 

ÅEvaluation will also include Crell 

buoys 

Å Their resolution is òonly 10cmò 
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Remote sensed Level 4 SST + IST 
product 

Å Averaged and gapfilled Arctic SST, MIZ 
and IST product + Greenland Ice sheet 

Å Includes standard deviation 

Å Spatial resolution:  5 km  

Å Temporal resolution:  Daily  

Å August 1 2012- September 2013 

Å 1 year product included in 
Globtemperature 

Å Operational product from January 1st, 
2014 

Å Ocean.dmi.dk and Polarportal.dk  
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Construction of surface mask 

ÅSurfacemask constructed 
using OSISAF 

Å  Sea ice information: 

ïIST region (SIC > 0.7) 

ïMIZ region (0.15< SIC < 
0.7) 

ïSST region (SIC < 0.15) 

ÅDifferent statistics for SST 
and IST 

ÅMIZ interpolations is a 
weighted average of SST 
and IST stats (assumption) 
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Coupled ocean and sea ice setup 

Ocean model (HYCOM 2.2.98) 

Å ~10 km horizontal resolution for 
the Arctic and the Atlantic to 
~20°S 

Å 40 vertical levels (hybrid) 

Å tides 

Sea ice model (CICE 4.0) 

Å 5 ice thickness categories  

Å 4 vertical layers for each cat 

Å 1 Snow layer 

HYCOM and CICE are coupled using 
the ESMF 6.3 coupler 

Provides operational forecast twice a 
day with a length of 144 hours 

 

 

Operational HYCOM+CICE domain. 
Modelled ice cover and sea surface 
temperature, July 1. 2014.  
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Forcing 

ÅECMWF atmosphere  
ïERA-Interim in GlobTemperature and hindcast mode  
ïDeterministic forecast used in operational forecast 

ÅHeat exchange for ocean and sea ice are calculated 
using incoming radiation, near surface air 
temperatures, air pressure and humidity 
ïModel corrects for surface properties (albedo, 

temperatures etc.) 

ÅOpen boundaries: Tides and climatological 
temperature and salinity 

ÅRivers from monthly climatology 
Åpresently 144h forecast twice a day 
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 Operational assimilation/nudging 
Å Nudging of OSISAF 

Å Rather use to little data than 
biased data 

Å Only when difference is higher 
than 10% (avoids unrealistic 
short term changes of OSISAF) 

Å Thickness added according to 
current ice distribution 

Å All inputs are being regridded 
to model grid 

Å SST: GHRSST Level 4 DMI_OI global 
product (before 2011: OSTIA) 

Å Applied as correction to forcing 
(energy flux) 

Å No nudging of sst where there is sea 
ice. 

Å SSS: climatology (combined WOA 
and PHC) 
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Challenges of using  IST in model 
Observed sea 
ice extent 

Modeled temperature variation 
SST (bottom color bar)  
IST right colorbar 

ÅIST measurements are 
daily 

ÅLarge daily variations 

ÅTherefore the memory 
of the surface 
temperatures is short 

ÅRS IST contains standard 
deviations but it is not 
certain that they are 
representative for the 
daily variation 
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Time series of remote sensing,  
atmospheric temperature and model 

ÅSame features present in all sensors, atmospheric forcing and model 
Å Metop data are colder. 

Å Model and atmosphere correlates well with IASI 

Å At first surprising as this is the sensor with the coarsest  resolution, however 
this is used by ECMWF therefore it correlates well with the atmospheric 
forecast 

Å Modeled IST follows the atmosphere. Therefore it has been chosen to adjust 
the atmospheric forcing by the observed surface temperatures 
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Monthly means, model and RS 
excluding IASI 
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Surface temperature  
buoy vs model 

ÅSTD model ~3 (too warm 
ÅStd rs ~3 (too cold) 
ÅProfiles will be extracted from model as well 
ÅExperiments will be more a sensitivity study 

than an atempt to do operational assimilation 
 

 


