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Introduction | Study Areas

The Sentinel-3C tandem phase offers a unique opportunity to assess the continuity, stability, and long-term perfor-
mance of radar altimetry observations over land ice. Within the Sentinel-3 Mission Performance Cluster (S3-MPC),
we will evaluate Sentinel-3C surface elevation and radar backscatter over the Antarctic and Greenland ice sheets,
with particular emphasis on mission-to-mission consistency and the robustness of retrievals once Sentinel-3C becomes
operational.

This poster presents the core activities conducted within the S3-MPC, along with a set of complementary analyses
that further exploit the tandem phase for instrument performance evaluation and scientifically relevant investigations.

Tandem Phase Facts

® Tandem Phase position: 30 seconds apart
e Full SRAL Open-Loop commisioning: TBD.
e 2nd Tandem Phase:

e S3C-S3A tandem: ~3 months

® S3C expected launch 10 Sep. 2026 (=
® S3-MPC Commissioning phase: 6 months

® Drift to S3B ~1.5 months
® S3C-S3B tandem phase: ~3 months
® Drift to S3A ~1.5 months
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S3C Diagnoses Tandem Diagnoses Closed-loop Diagnoses
As currently performed within S3MPC, S3C diag- Assessment of surface elevation precision and accu- lce sheet wide and local case studies of S3C with
nostics will be performed racy (S3C vs. S3B) maps and statistics of:
® |ce sheet wide spatial and temporal statistical ® Repeat-track analysis ® Missing measurements along-track
analysis of surface elevation and the backscat- e Elevation wrt. DEM ® Waveform position in range window
ter parameter (Sigma0), including comparisons o Backscatter statistics e Elevation retrievals error
with S3A/B. Site: Mainly Lake Vostok, but additional sites e Waveform quality flagging
® Regional elevation difference (asc/des) for Lake (Greenland Summit, Amundsen Sea and Russell e Comparisons to S3B
Vostok and Greenland Summit for S3C and Glacier, Petermann Glacier) may be investigated for S —
compared against S3A/S3B (inter and intra deeper insights in the performance and terrain. e | o
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Additional Analysis

dhtim} ' Latitude

Waveform co-location OLTC Performance Diagnoses Speckle Noise

_ 1. Physical Origin
DATA INPUTS TOPOGRAPHY & ACQUISITION GEOMETRY WAVEFORM CORRELATION & DIAGNOSTICS Coherent interference of multiple surface scatterers
within the illuminated SAR footprint.
¢ Radar waveforms over ice sheets -
b Waveiotis ovet 1 . acquisition . CO-LOCATED WAVEFORMS CORRELATION
e Co-location threshold: < 300-500 m (tight along-track) geometries R ! | e
e Temporal scope: Across different passes and repeat cycles ; v, =h 53 ) = \ WAVEFORMS
i T TELLITE - cnlﬂ_E | REAL 2. Observable Effect (Speckle Noise)
- [T oz f Random fluctuations in the SAR waveform amplitude
< EE / at both the single-pulse and multi-look levels.
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VARIABILITY GATE 3
ANALYSIS . . . -
CORE ANALYSIS 3. Sentinel-3C Commissioning Phase
Waveform Correlation Analysis RANGE WINDOW SRS {,L/-\ Characterize baseline speckle behavior
3 L e :
(Comparing radar echo Shapes) 2 P MISPLACEMENT D over flat and stable ice-sheet regions.
= acquisition _ 2. [\ DETECTED (AR) )
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T = / \ /\ 9 [ \R 4. Analytical Goal
e /1 N TRACKING / 4 Establish reference variability levels to enable the separation of:
ar ~/
) f ) f T ; INSTABILITY
Tracking Performance Mission Consistency Signal Separation R > COREI;:;ELISJ?T—ILCEVEL v Y
Detects subtle Evaluates S3C vs. S3A/B Contrasts waveform Svstematic Effects
degradations not readily to assess if different similarity under Stochastic Noise =Y -
.. . e COMPLEX Tracking performance, acquisition
detectable from range or missions observe the stable vs. changing = WAVEFORM (Inherent Speckle) N
. . L. X ... o : FOOTPRINT geometry, or surface conditions
elevation statistics alone. same surface scattering conditions to separate n AN
characteristics. geophysical variability = _ S
from instrumental effects. e SR\ 7 o e ¢
' 5. Broader Impact
Highly relevant to the increased interest
in measuring and modeling uncertainty.

Gemini

Additional Analysis | The Crazy ideas

® Harmony-style communication between the
tandem satellites.

Instrument Aging (S3A) Drifting Orbit
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30 rY 4+ A - — ! ; & ridges undersampled in fixed orbits.  influence on retracking by varying geometry. ~ models like tidal and atmospheric effects.  CryoSat-2 for improved cross-calibration.  to separate noise from natural features.
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