
Sea-ice thickness retrieval



Average sea-ice concentration: ~80%
Average sea-ice thickness: ???

• It is hard to measure something vertical from above
• Need different approach than for “horizontal quantities” (sea-ice 

concentration, melt pond coverage, ocean color etc)

Ludwig et al., 2019

Why it is so hard



Ice

Altimetry
Very much simplified

𝑆𝐼𝑇 = 𝐹𝐵𝑖𝑐𝑒 ×
𝜌𝑤𝑎𝑡𝑒𝑟

𝜌𝑤𝑎𝑡𝑒𝑟 − 𝜌𝑖𝑐𝑒
+ 𝑆𝑁𝑇 ×

𝜌𝑠𝑛𝑜𝑤
𝜌𝑤𝑎𝑡𝑒𝑟 − 𝜌𝑖𝑐𝑒

Assumptions needed on:
• 𝜌𝑖𝑐𝑒
• 𝜌𝑠𝑛𝑜𝑤
• 𝑆𝑁𝑇



Ice

Altimetry
A little less but still too much simplified

𝑆𝐼𝑇 = 𝐹𝐵𝑖𝑐𝑒 ×
𝜌𝑤𝑎𝑡𝑒𝑟

𝜌𝑤𝑎𝑡𝑒𝑟 − 𝜌𝑖𝑐𝑒
+ 𝑆𝑁𝑇 ×

𝜌𝑠𝑛𝑜𝑤
𝜌𝑤𝑎𝑡𝑒𝑟 − 𝜌𝑖𝑐𝑒

Assumptions needed on:
• 𝜌𝑖𝑐𝑒
• 𝜌𝑠𝑛𝑜𝑤
• 𝑆𝑁𝑇

Many products, many assumptions → large disagreement?

Snow



Our mission
Collect products → Done 
Harmonize them → Done
Provide them → Done
Analyse them → Ongoing & Presented today
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SIN’XS team
V. Ludwig1, C. Ribere2, S. Fleury3, C. Haas1, V. Boulenger2, S. Hendricks1, J. Pastor2, J. Sabalbal2, S. Paul1, M. Tsamados4, M. El Hajj2, J. Bouffard5, A. 

Di Bella5, M. Scagliola5

ESA LPS, June 26th 2025

Intercomparison of sea-ice thickness datasets: 
Results of SIN’XS
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A year ago in April



1 year, 2 months, 8 days later

7798 files



Comparison of single products



• March 2010-2023
• For each combination: Use all overlapping pixels
• Calculate bias (x-axis minus y-axis)
• Most often below 10 cm, but can be up to 40 cm

Bias between products (pairwise comparison)



RMSD between products (pairwise comparison)
• March 2010-2023
• For each combination: Use all overlapping pixels
• Calculate RMSD
• Mostly around 60 cm



Correlation between products (pairwise comparison)
• March 2010-2023
• For each combination: Use all overlapping pixels
• Calculate correlation
• Mostly around 0.7



Single products Category-wide averages
March 2022 March 2022



Reconciled estimates (March 2022)

Approach 1: Arithmetic mean
Arithmetic mean: Pixel-wise average of all products within 
category
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Arithmetic mean: Pixel-wise average of all products within 
category

Approach 2: Weighted mean
For each product: 

1. Calculate difference towards category-wide 
mean

2. Use that as weight for average
Rewards products which are close to each other
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Timeseries per category (November and March)



Check the GUI
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