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OSI SAF (OSI-408-a)

Sea Ice Concentration (SIC)

Sep. 9th, 2021, 12:00 UTC

• Complementary to manually produced ice charts.

• Near-real-time, automated, consistent analysis with uncertainties.

• Ultimately, the Ice Service users need ice forecasts.

Motivation for SAR based sea ice retrievals

DMI Greenland Overview ice chart, 

June 18th 2025

• Complementary to passive microwave based sea ice retrievals.

• Provide higher spatial detail.

• For Model Forecast Centers, used as assimilation / verification data. 

Sentinel-1 HH

Sep. 9th, 2021, 04:51 UTC

DMI Greenland Ice Service analyst

RAL Cargo ship in NE Greenland waters
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Supervised learning algorithms require label /“ground-truth” 

data for training. We use manually drawn regional ice charts as 

the “ground-truth”.

Advantages: 

• Abundance

• Geographical/Seasonal coverage

• Often drawn on the basis of a SAR image, enabling the 

generation of a timely match-up training dataset

Disadvantages:

• Human subjectivity

• Uncertainty estimates are not provided

• Large polygons (relative to SAR resolution)

Supervised deep learning and ice charts as label data

Sentinel-1 HH

April 19, 2021

Ice Chart

April 19, 2021

Wulf, T., Buus-Hinkler, J., Singha, S., Shi, H., and Kreiner, M. B.:

Pan-Arctic Sea Ice Concentration from SAR and Passive Microwave, 

The Cryosphere, https://doi.org/10.5194/tc-18-5277-2024, 2024.
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Sentinel-1 HH OSI-408-a SIC

DMI-ASIP SICDMI-ASIP uncertainty (st. dev.)

Sentinel-1 HH with DMI-ASIP SIC and ice edge superimposed

DMI-ASIP sea ice concentration output example
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Copernicus Marine Service - Arctic Ocean - High Resolution Sea Ice Information L3 and L4

Reprocessed (REP) dataset 2014-2024 and Operational NRT 2024 -

o L3 daily mosaic on 500 m grid

▪ Sea Ice Concentration

▪ Stage of Development 

▪ Floe Size

o L4 daily mosaic on 1000 m grid

▪ Sea Ice Concentration (gap-filled with AMSR2-based OSI SAF SIC)

Operational NRT and reprocessed (2014-2024) datasets
DMI-ASIP SIC, 7-day mosaics for 2020-2021

DMI-ASIP Stage of Development

Jan 1st, 2020

DMI-ASIP Floe Size

Jan 1st, 2020
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Comparison with PMW-based 

sea ice concentration

2014-2024 Monthly Mean Difference between DMI-ASIP L3 and OSI-458 CDR/ICDR

• Comparison with OSI-458 AMSR2-based SIC 

Climate Data Record (CDR) and Interim CDR, 

2014-2024.

• On common 25 km pol-stereographic grid.

• Monthly mean of dataset differences (where DMI-

ASIP L3 available).

• DMI-ASIP SIC consistent positive bias.

• Clear seasonal dependence

o ~8% mean bias in July (melt season)

o ~3% mean bias in March

• Largest differences in the Marginal Ice Zone (MIZ)

Living Planet Symposium 2025



Comparison with optical-based sea ice concentration

Datasets 

• DMI-ASIP L3 SIC product, 2020-2022

• OSI SAF OSI-458 CDR + ICDR (AMSR2)

• NOAA/NSIDC SIC CDR (SSMIS-based)

• Landsat-SIC - Jung et al., “An Arctic sea 

ice concentration data record on a 6.25 km 

polar stereographic grid from three-years’ 

Landsat-8 imagery”, 2025, DOI: 

https://doi.org/10.5194/essd-17-233-2025

• Comparison made on common 25 km grid.

• Landsat-SIC only in Summer and sparse 

offshore.

• Discrepancies to Landsat-SIC higher for 

intermediate SIC (5-95%).

• OSI SAF lowest RMSE for 0-45% SIC.

• DMI-ASIP lowest RMSE for 45-100% SIC.

• DMI-ASIP and NOAA/NSIDC positive biases.

• OSI SAF consistent negative bias.
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Comparison with optical-based sea ice concentration

• RMSE evolution in Spring and melt season.

• OSI-458 and NOAA/NSIDC performance show clear 

seasonal dependence: higher RMSE increase during melt.

• DMI-ASIP seasonal dependence is less pronounced. 

Positive bias increase during melt.

• OSI-458 negative bias increase during melt.

Datasets 

• DMI-ASIP L3 SIC product, 2020-2022

• OSI SAF OSI-458 CDR + ICDR (AMSR2)

• NOAA/NSIDC SIC CDR (SSMIS-based)

• Landsat-SIC - Jung et al., “An Arctic sea 

ice concentration data record on a 6.25 km 

polar stereographic grid from three-years’ 

Landsat-8 imagery”, 2025, DOI: 

https://doi.org/10.5194/essd-17-233-2025

Dataset RMSE Bias

DMI-ASIP 8.7% + 2.5%

OSI SAF 12.1% - 4.1%

NOAA/NSIDC 13.6% + 0.8%

Wulf, T, B.-Hinkler, J, Singha, S, Dasgupta, N, Athanasiadis, A, Kreiner, M. B.:

A Decade of Sea Ice Concentration Retrievals from Sentinel-1.

Pre-print available at SSRN: http://dx.doi.org/10.2139/ssrn.5222853, 2025
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Visual comparison of sea ice concentration datasets

• Zoom on Franz Josef land archipelago.

• Example from July, melt season.

• DMI-ASIP overestimate SIC relative to Landsat-SIC.

• OSI-458 underestimate SIC compared to Landsat-SIC.

• DMI-ASIP 15% SIC ice edge as red line. 

Datasets 

• DMI-ASIP L3 SIC product, 500 m grid

• OSI SAF OSI-458 ICDR, 25 km grid

• NOAA/NSIDC SIC CDR, 25 km grid

• Landsat-SIC (SNU), 6,25 km grid

• Sentinel-1 SAR, 40 m grid

• Landsat-8 visual, 30 m grid
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DMI-ASIP sea ice concentration assimilation in forecast model

• DMI HYCOM-CICE Arctic sea 

ice model assimilates DMI-

ASIP swath-based (L2) 

products.

• Model also assimilate PMW-

based SIC L2 products.

• Compared to L3, the L2 

products enable better 

temporal sampling into the 

model.

Future plans:

• DMI-ASIP NRT L3 uncollated 

product in Copernicus Marine.

• DMI-ASIP NRT SIC L2 demon-

strational product in OSI SAF.
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DMI-ASIP sea ice concentration 

to the DMI Greenland ice service

DMI-ASIP SIC demonstrational product, June 22nd 2025 20:36 UTC

DMI regional ice chart, June 22nd 2025 20:36 UTC

• Evaluted by DMI ice analyst throughout the 2025 ice season.

• DMI-ASIP L2 sea ice concentration as tailored shapefile (vector) products.

• Distributed to selected users from June 2025: Royal Arctic Line, Arctic Command, 

Greenland Pilot Service.
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Contact: asip-team@dmi.dk

Thank you for listening

@LPS Friday 13:00-

Towards Sensor-Agnosticism for SAR-based Sea Ice Retrieval

T. Wulf, J. B.-Hinkler, S. Singha, A. Athanasiadis, N. Ligaard, M. B. Kreiner

D.02.02 - POSTER - Advances of Machine Learning (ML) methods for Cryosphere applications – X5 zone M

Explainable AI for Feature Selection for Satellite-Based Sea Ice Mapping

A. Athanasiadis, T. Wulf, J. Buus-Hinkler, S. Singha, N. Ligaard, M. B. Kreiner

D.02.08 - POSTER - Explainable AI for Earth Observation and Earth Science – X5 zone N
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