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Introduction

The current Sentinel-3 constellation includes Sentinel-3A (S3A) and Sentinel-3B (S3B), launched respectively on February 2016 and
April 2018. Sentinel-3C will follow (planned for Q3 2026). ESA and the Mission Performance Cluster (MPC) recently (September
2023) developed independent separated delay-Doppler and Level-2 processing chains for Inland Waters, Sea-lce, and Land Ice
measurements, to generate the so-called Sentinel-3 STM Hydro-Cryo level-2 Thematic Products [1]. With the Land Ice Thematic
Products, the data coverage is significantly improved compared to previous Land Product over the high sloping ice sheet margin.
This improves the use ability of the product for climate studies. We evaluate the current stability of the product at selected sites,
and investigate the impacts of the improvement in deriving surface elevation change, a key ECV of the ice sheets. 1) Lake/Vostek, 2) Amlindsen:Sea’s3) SuriEERAR TEIREEE
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=S e The inter-mission (S3A vs. S3A and S3B The monthly evolution of the elevation differences with respect to the reference
R DEM is shown in the figure below for S3A (blue) and S3B (red), with their re-

spective interquartile ranges (Q25/Q75). The changes over time reflect surface
evolution, the close agreement between S3A and S3B highlights their consistent
performance and inter-mission stability.

vs. S3B) crossover analysis show consis-
tent results with no significant deviations
across all regions. A slight increase in
median crossover differences between S3A

vs. S3B compared to S3A vs. S3A and
S3B vs. S3B in flat areas like Summit
o S and Lake Vostok is insignificant, confirm-
S ing the high stability and calibration of

the OCOG retracker elevation. Increased
uncertainty in the steeper regions (Russell
Glacier and Amundsen Sea) highlights the
challenges in radar echo relocation. The

SAR altimeter show less penetration than
LRM (Cry0Sat-2), not shown here.
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SRV s o1 02 50 o070 Ta0 1as A VeS A oo 46 590 oo 45 o soc The Surface Elevation Changes (SEC) from S3 are biased in the central parts

S3B vs S3B 440 -1.50 -0.34 19.0 093 15.0 11.0 S3B_vs_S3B 10000 -18.0 -0.61 760.0 7.6 62.0 46.0 of the ice sheet, by weather-induced volume scatter. The bias can be corrected

S3A_vs S3B 520 -3.10 -2.50 190 082 150 11.0 °3A.vS 538 19000 89 199 ©699.9 >0 200 440 by adding waveform parameters into the regression expression, used for deriving

Russell Glacier Lake Vostok elevation change. Most commonly waveform characteristic is the backscatter

_ Count Mean Median STDSTD error 1QR MAD Count Mean Median STD STD_error IQR MAD coefficient correcting for weather-induced changes in volume scatter; however, (2]
cavsm 7m0 0 a0 oo seo o so| | s w0 010 ows oo o w00 1+ J| Showed that the leading edge width (LeW) the key analysing Cryosat-2 SEC.

S3Avs 3B 490 -360.0 -6.20 40000 1800 110.0 73. S3A_vs S3B 3400 -1.300 -140 100 017 110 83 From an experiment that varied different regression parameters demonstrated that

Allstats are in cm i accounting for changes in LeW improved the correlation with ICEsat-2 observa-

Performance at Steep Terrain tions. We recommend to incorporate the LeW description in future Processing

Baselines evolution for S3.
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Analysis of median elevation differences ~ ———————— el § el ¢
relative to surface slope (+ MAD) for | e
the two test sites Russell Glacier (top)
and Amundsen Sea sector (bottom),
characterized by steeper terrain - high-
lighting the limitations of Sentinel-3
over inclined surfaces. For slopes less
than 0.4° the median elevation bias
remains below 0.5 m, consistent with
results observed over relatively flat re-

gions such as the Greenland Summit e
and Lake Vostok. Siope (deg)
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Summary

o

The repeatability of elevation retrievals at ascending and descending satellite pass
Accuracy against ICESat-2 ATL06 crossings (single-cycle cross-over) confirms that S3A and S3B are operating as
| expected and are well-calibrated. The results demonstrate that S3 closely aligns

Gridded median elevation bias (left) between Sentinel-3 and ICESat-2 ATL06 co- with ICESat-2 data over the smoother, low-slope interiors of polar ice sheets,
located measurements, over Antarctica and Greenland and the respectively MAD showing a median elevation bias of approximately ~10 cm for Antarctica
(right). Elevations are computed as Sentinel-3 - ICESat-2. Grid resolution is 25 and ~3 cm for Greenland when the surface slope is below 0.2°. However,
km. Sentinel-3 elevation data evaluated in this diagnosis is available in the level-2 J s the surface slope increases, 53 tends to overestimate elevation, with the bias
product, variable elevation ocog 20 ku. For low sloping areas (< 0.2°) the nias rising above 2 m. In conclusion, S3 provides accurate measurements in
elevation bias is ~ 3 cm and ~ 10 cm for Greenland and Antarctica, respectively. ow-slope regions but becomes less reliable on steeper terrain. For solving this

In steep terrain the bias is ~2.1 for Antarctica and ~2.3 m for Greenland at slopes oroblem the new AMPLI processing [3] improve the performance (See more in
between 0.5° and 1°. dedicated Poster #3208. These results will greatly enhance SEC estimates, thereby

improving the long-term monitoring of ice sheets. Additionally, we recommend
S— incorporating the LeW into the Level-2 dataset.
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