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Water
Ice

”Sea-ice concentration = sea-ice surface fraction”

e.g. Kern et al. 2016, The Cryosphere



Requirements

•Consistency between different SIC products, SST and SI products, and 

between operational and climate processing.

•Spatial resolution: future models and operational ice charts 

<5km

•Uncertainties on every measurement

•Continuity and stability future microwave radiometers

•Validation
•Timeliness
•Implementation of new sensors



Sea ice concentration procedure

•Algorithm selection to avoid noise
•Explicit noise reduction using NWP or other 
auxiliary data
•Algorithm calibration
•Quantification of residual uncertainties



1/23/18 Danmarks Meteorologiske Institut Side 7

Lucid/10.04 

The AMSR-2 Sea Ice Concentration 
Operational Chain

•Daily gridded ice concentration fields
•Format netCDF
•File size ~16 MB
•Available from 06:00 UTC each day

John Lavelle



Atmospheric noise open water

Bristol

Bootstrap

NWP data (ERA40) are input 
to an emission model 
(Wentz) to compute the 
open water Tb’s and the SIC.

Input parameters: Ts, Ta, 
wind, water vapor, cloud 
liquid water.
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Tb=f(Water_vapor, 
wind, temperature …)

Radiative transfer 
model and NWP data 
for regional error 
reduction.

Correction of 
the Tb’s

Ivanova et al. 2015, The Cryosphere

Ivanova et al. 

2015



Atmospheric influence over ice

•Over ice in the Lincoln Sea the surface noise is 3 
times larger than atmospheric noise in winter 
using the Bristol algorithm (2-N90LIN, 37-ONE6H). The 
atmospheric noise is about 1% (2%-N90LIN, 0.1%-

ONE6H).
•The atmospheric absorption either increases or 
decreases the near 100% SIC depending on the 
algorithm.
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Multiyear sea ice

Snow, multible layers, metamorphosis…

Water, saline

Air, meteorological input
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Snow ice interface temperature vs. IC
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First-year ice: Ross Sea
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Snow surface density



The simulated sea ice 
concentration is lower than 
100% for thin ice. This seems 
to be related to the (missing) 
snow cover and also ice 
thickness. 

In the real world thin ice is 
also sometimes low 
concentration ice and bare 
ice and the things are 
difficult to separate.

Thin ice
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Weather filter

Ivanova et al. 

2015
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Dynamical tie-points

•Minimize SIC sensitivity to: climatological 
trends and sensor drift,
•year to year changes in ice emissivity and 
temperature, and
•seasonal emissivity changes
•Necessary when doing Tb correction
•Necessary for doing uncertainties





Dynamical tie-points



Summer sea ice tiepoints

Carolina Gabarro (2016): The dynamical estimation of summer sea ice tie-points 
using low frequency passive microwave channels. OSISAF VS scientist study.

Kern et al. 2016 The Cryosphere



Uncertainties

•Component is characterising the hemispheric 
random error
•Component is characterising the smearing



Component is 
characterising the 
hemispheric 
random error
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Component is 
characterising the 
smearing
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Uncertainty model

Tonboe et al. 2016 The Cryosphere



Land-spill-over-
correction and 

masking
•Distance to coast is 
classified
•Evaluation of coastal pixels 
by: 

– comparing to expected 
land-spill-over
–comparing with neigboring 
pixels

Eastwood et al. 2017 OSISAF report



Ongoing development and future

•Additional physical correction especially over 
ice e.g. sea ice Teff we are experimenting with 
optimal estimation and forward operator 
development something that brings us closer to the numerical 

modelling community and data assimilation. Initiatives like the virtual 
sea ice mission are helpful

•Eventually this could lead to running the SIC 
algorithm within the numerical model assimilation 
system.

•Developing the uncertainty model further and 

urging the use of uncertainties.

•L2 swath sea ice concentrations (timeliness)
•Spatial resolution < 5km is needed for ice 


