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Oral

S6VT plenary session
Tue, Jun 23 2026, 14:00 - 18:00 - Saal C

14:00 - 14:14: S6 MPWG Cal/Val activities during the S6B/S6MF tandem phase and roadmap for future
evolutions: Salvatore Dinardo et al.

14:14 - 14:28: Sentinel-6B Poseidon-4 Calibration Parameters Monitoring During Commissioning and Tandem
Phase with Sentinel-6 MF: Pablo Garcia et al.

14:28 - 14:42: Leveraging tandem satellite missions to optimize altimeter system calibration with ground based
external reflectors.: Etienne Ferrer et al.

14:42 - 14:56: External Calibration Cross-Validation of Sentinel-6B and Sentinel-6 Michael Freilich During the
Tandem Phase: Albert Garcia-Mondejar et al.

14:56 - 15:10: Recent Progress in altimetry Cal/Val for all operating satellite modes at the ESA Permanent
Facility for Altimetry Calibration (with focus on Sentinel-6B): Stelios Mertikas et al.

15:10 - 15:31: Sentinel-6 MF & Sentinel-6B calibration at the Bass Strait, Corsica and Harvest facilities: Pascal
Bonnefond et al.

15:31 - 15:45: Spectral swell characterization: application to S6 tandem phase: Laetitia Rodet et al.

16:15 - 16:29: Cal/Val and Performance Assessment of the Sentinel-6B AMR-C Radiometer: Shannon Brown et
al.

16:29 - 16:43: Stability Assessment of the Advanced Microwave Radiometer-Climate on Sentinel-6B: Bin Zhang
et al.

16:43 - 16:57: High-resolution wet tropospheric correction in Sentinel-6 MF and B: coastal performance and
tandem phase analysis: Telmo Vieira et al.

16:57 - 17:11: Sentinel-6B: towards an in-flight full characterization of Poseidon-4’s antenna using SAR altimeter
observations: Marta Alves et al.

17:11 - 17:25: An Analysis of the Sentinel-6A/B Tandem Phase Using an Improved Antenna Pattern and Stack
Retracking: Christopher Buchhaupt et al.

17:25 - 17:39: Radar altimetry pulse-to-pulse correlation effects: data-driven characterization from S6A/S6B
tandem phase: Gaspard Minster et al.

17:39 - 17:53: Improved geophysical parameter estimation with the Weighted Least Square optimal solution for
the Sentinel-6 mission: Ku band and C band results: Anna Mangilli et al.

Poster

S6VT plenary session
Tue, Jun 23 2026, 15:45 - 16:15 - Terrassensaal A+B

S6VTP2026_001: Validating Retracker Performance of Sentinel-6B at the Lake Issyk Kul Observatory
(Kyrgyzstan): Tilo Schéne et al.

S6VTP2026_002: A Comparison of the Sentinel-6B and Sentinel-6 MF Altimeter Instrument Performance:
Saoussen Belhadj-aissa et al.

S6VTP2026_003: Performance Analysis of Sentinel-6B and Sentinel-6 Michael Freilich during their Tandem
Phase: Linda Forster et al.

S6VTP2026_004: First evaluation of Sentinel-6B from the Bass Strait facility: Christopher Watson et al.
S6VTP2026_005: Sentinel-6B: The New Reference Mission for Sea Level and Wave L3 products: Cecile Kocha
etal.

S6VTP2026_006: On the impact of the assimilation of Sentinel-6B wave data in the wave model MFWAM: Lotfi
Aouf et al.

S6VTP2026_007: Recent Updates on Significant Wave Height and Wind Calibration of Sentinel-6MF/B with Sea-
State Optical Techniques and GNSS Interferometric Reflectometry at the ESA Permanent Facility for Altimetry
Calibration in Crete.: Fabrice Collard et al.

S6VTP2026_008: Validation of Sentinel-6B NRT operational products during the commissioning and tandem
phase: Clément Lacrouts et al.
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S6 MPWG Cal/Val activities during the S6B/S6MF
tandem phase and roadmap for future evolutions

Salvatore Dinardo (EUMETSAT, Germany); Robert Cullen (ESA, The Netherlands); Claire Maraldi (CNES,
France); Eric Leuliette (NOAA, USA); Shailen Desai (NASA/JPL, USA); Marco Meloni (EUMETSAT, Germany)

Session: S6VT plenary session
Presentation type: Oral

Abstract:

The Sentinel-6 Mission Performance Working Group is a working body composed of altimetry experts from
EUMETSAT, NASA, ESA, NOAA and CNES. The group meets on a regular basis, and it aims at monitoring the
Sentinel-6 altimetry mission in-orbit performance. The group assesses on mission and payload performance
budgets, data products quality and stability, algorithm development and evolutions, new processor verification
and validation performance, performance requirement compliance, calibration and validation implementation
plan, as well as provides scientific support and recommendations to the reprocessing calibration and validation,
data release, key mission instrument meetings and mission performance meetings.

In this presentation, the Sentinel-6 MPWG will share with the S6VT community the latest calibration and
validation results relative to Sentinel-6B/Sentinel-6 MF tandem phase including the analyses related to the end-
user requirements carried out by the partnered agencies and the status of the open anomalies (if any) and way-
forward for their resolution. Moreover, this presentation will address the scientific plans for Sentinel-6 altimetry
evolutions in term of processing baseline and reprocessing activities and will provide an estimated timeline and
roadmap for these evolutions and reprocessed data to be available to the Sentinel-6 altimetry user community in
the near future.

We wish to acknowledge the contributions to MPWG activities of the following experts: Baptiste Gombert
(CNES), Lionel Zawadzki (CNES), Alexandre Couhert (CNES), Clément Lacrouts (EUMETSAT), Marco Fornari
(ESA), Bin Zhang (NOAA), Carlos Yanez (CNES)

Corresponding author:

Salvatore Dinardo (EUMETSAT, Germany), salvatore.dinardo@eumetsat.int
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Sentinel-6B Poseidon-4 Calibration Parameters
Monitoring During Commissioning and Tandem
Phase with Sentinel-6 MF

Pablo Garcia (isardSAT, Spain); Michel Guerra (isardSAT, Spain); Alba Granados (isardSAT, Spain); Monica
Roca (isardSAT, Spain); Albert Garcia-Mondgjar (isardSAT, Spain); Ester Vendrell (isardSAT, Spain); Marco
Fornari (ESA-ESTEC, ltaly)

Session: S6VT plenary session
Presentation type: Oral

Abstract:

Sentinel-6B, launched on 16 November 2025, is currently being assessed during its commissioning phase
through dedicated calibration and performance monitoring activities. Within the Sentinel-6 GPP project, isardSAT
has monitored the Sentinel-6B Poseidon-4 radar altimeter, with emphasis on the evolution of key internal
calibration parameters.

This contribution presents the current status of Sentinel-6B Poseidon-4 monitoring, both as a standalone
assessment and through comparison with Sentinel-6 MF. The tandem phase provides a particularly valuable
framework for evaluating inter-mission consistency under closely comparable conditions and for supporting the
continuity of the reference altimetry record.

The analysis focuses on several internal calibration parameters, including internal delay, power, point target
response (PTR) width, burst power and phase corrections, end-to-end distortions, attenuation tables (ATT), CAL2
shape, and ultra-stable oscillator (USO) frequency. Their temporal evolution and stability are analysed in order to
identify possible anomalies, assess instrument compliance with respect to mission requirements, and highlight
similarities and differences between Sentinel-6B and Sentinel-6 MF.

The results provide an overview of Sentinel-6B Poseidon-4 performance during commissioning and illustrate the
value of the tandem phase for calibration/validation activities and for the assessment of inter-mission
consistency, supporting the transition from Sentinel-6 MF to Sentinel-6B as the reference mission.
Corresponding author:

Pablo Garcia (isardSAT, Spain), pablo.garcia@isardsat.cat
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Leveraging tandem satellite missions to optimize
altimeter system calibration with ground based
external reflectors.

Etienne Ferrer (CLS, France); Claire Maraldi (CNES, France); Thomas Moreau (CLS, France); Victor Quet
(CLS, France); Frithjof Ehlers (CLS, France); Lionel Zawadzki (CNES, France)

Session: S6VT plenary session
Presentation type: Oral

Abstract:

External and independent calibration and validation (Cal/Val) techniques are widely employed to assess the
stability and performance of satellite altimeter systems [1, 2, 3], providing a complementary method to cross-over
analysis and in-flight characterization, which are routinely performed throughout a mission's lifetime. Among
these techniques, transponders (TRPs) and corner reflectors (CRs) currently offer some of the highest
performing solutions for altimeter calibration, achieving range bias precisions on the order of +1-2 cm [4, 5, 6].
Despite their effectiveness, existing TRP and CR approaches do not yet deliver range-bias uncertainties low
enough to fully satisfy the stringent altimeter range drift requirements of the future Sentinel-6NG mission.
Furthermore, significant knowledge gaps remain in the uncertainty budgets of TRP and CR measurements,
particularly regarding the temporal and spatial dependencies of these uncertainties, key aspects for accurately
predicting the performance of a future Cal/Val network designed to meet Sentinel 6 NG specifications [7].

The dispersion observed in TRP and CR range-bias measurements is typically interpreted as white noise formed
by the combination of all contributing error sources in the calibration chain [8]. Improving the characterization of
this overall uncertainty, especially isolating the contribution of the satellite altimeter system, remains challenging.
This difficulty is due to the limited temporal sampling of satellite overpasses at Cal/Val sites and from the
heterogeneity of existing calibration facilities, which currently hinders robust spatiotemporal analyses of range
bias measurements.

In this study, we exploit the Sentinel 6A/Sentinel 6B tandem phase, during which two independent altimeter
observations are acquired only 30 seconds apart over the Crete and Gavdos TRPs (for both ascending and
descending passes). This configuration enables the assessment of correlations between the two measurements,
providing new insight into the underlying error budget. Unlike the Sentinel 3A/Sentinel 3B tandem phase, where
only a few cycles were available, yielding indicative but limited results, the Sentinel 6 tandem phase offers a
substantially larger dataset, allowing for statistically more robust calibration analyses. We are also preparing
analogous investigations for the upcoming Sentinel 3 tandem phases, with particular focus on the CNES CR at
Calern in the southern Alps. This site benefits from collocated supporting instrumentation (GNSS, laser ranging,
DORIS), which helps reduce non altimetry error contributions. It is already overflown by Sentinel 3A and Sentinel
3B, enabling relevant inter altimeter comparisons, and will soon benefit from the addition of Sentinel 3C, further
expanding the constellation and enhancing our ability to characterize the accuracy and uncertainty of range bias
measurements.

We will present the preliminary results of this study, highlighting the added value of tandem-orbit satellite
missions for altimeter calibration using ground based external reflectors.

References:

[1] Bonnefond, P. et al. (2021). Corsica: A 20-yr multi-mission absolute altimeter calibration site. Advances in
Space Research, 68(2), 1171-1186

[2] Mertikas, S. et al. (2024). The ESA Permanent Facility for Altimetry Calibration in Crete: Range, sigma0, and
sea-surface calibration with transponders, corner reflectors and coastal reference sites, 30 Years of Progress in
Radar Altimetry Symposium, Montpellier, France

[3] Garcia-Mondéjar, A. et al., (2024). 30 years of calibration with transponders, 30 Years of Progress in Radar
Altimetry Symposium, Montpellier, France

[4] Mertikas, S. et al. (2024). The ESA Permanent Facility for Altimetry Calibration: Monitoring Performance of
Radar Altimeters for Sentinel-3A, Sentinel-3B and Jason-3 Using Transponder and Sea-Surface Calibrations with
FRM Standards, Remote Sens, 12, 2642

[5] Gibert, F. et al. (2023). A Trihedral Corner Reflector for Radar Altimeter Calibration, IEEE Transactions on
Geoscience and Remote Sensing, vol. 61, pp. 1-8

[6] Maraldi, C. et al. (2023). Calibration of Sentinel-3 altimeter data using a corner reflector, OSTST San Juan,
Porto Rico

[7] Prandi, P. et al. (2025). Design elements for an external verification system of S6NG stability requirements,
Living Planet Symposium, Vienna, Austria

[8] Mertikas, S. et al. (2018). Fifteen Years of Cal/Val Service to Reference Altimetry Missions: Calibration of
Satellite Altimetry at the Permanent Facilities in Gavdos and Crete, Greece. Remote Sens, 10, 1557.
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Etienne Ferrer (CLS, France), eferrer@groupcls.com

8/29



S6VT meeting abstracts’ book (2026-06-10)

External Calibration Cross-Validation of Sentinel-6B
and Sentinel-6 Michael Freilich During the Tandem
Phase

Albert Garcia-Mondejar (isardSAT, Spain); Adrian Flores de la Cruz (isardSAT, Catalonia); Ferran Gibert
(isardSAT, Catalonia); Monica Roca i Aparici (isardSAT, Catalonia); Marco Fornari (Rhea for ESA -ESTEC, The
Netherlands); Rob Culen (ESA -ESTEC, The Netherlands)

Session: S6VT plenary session
Presentation type: Oral

Abstract:

Sentinel-6B was launched in November 2025 and entered a tandem configuration with Sentinel-6 Michael
Freilich (S6MF) during its commissioning phase. In this configuration, both satellites follow the nominal Sentinel-6
reference orbit, with Sentinel-6B positioned a few seconds behind S6MF, enabling near-simultaneous
acquisitions over the same ground locations. This tandem phase provides a unique opportunity for direct cross-
validation of the two Poseidon-4 altimeters under identical geophysical conditions.

In this work, we present a detailed comparison of the external calibration performance of Sentinel-6B and S6MF
using a network of transponders and corner reflectors. The analysis covers the full set of calibration sites used in
the Sentinel-6 ground processing prototype: the CDN1 transponder (Crete, descending passe), the GVD1
transponder (Gavdos, ascending and descending passes), the CRM1 corner reflector (Montsec, ascending
passe) and complementing it with passes over the rest of the corner sites available (Uscla, Cerdanya, Crete).
The dataset spans from the beginning of the tandem phase in late December 2025 through June 2026, providing
approximately six months of collocated measurements.

The calibration analysis focuses on the estimation and comparison of key performance parameters for both
altimeters: range bias, datation bias, and, where applicable, sigma0 bias. In addition, the point target response
(PTR) is characterised at each site to assess the impulse response quality in both the across-track and along-
track directions. Associated metrics such as peak sidelobe ratio (PSLR), main lobe width, and sidelobe ratio are
evaluated for each pass and compared between the two instruments.

Preliminary results based on data acquired through early February 2026 show consistent behaviour between
both altimeters across all calibration sites. Range bias differences between S6MF and Sentinel-6B remain below
0.5 cm at CDN1, GVD1 ascending, and CRM1, while at GVD1 descending both instruments exhibit a
comparatively larger absolute bias that is nevertheless consistent between them. Datation bias values are within
the expected uncertainty, and PTR metrics confirm that the impulse responses match the theoretical
expectations. The full analysis to be presented will extend the dataset to June 2026, significantly increasing the
number of passes and the statistical robustness of the cross-validation results.

These results confirm that the Sentinel-6B Poseidon-4 altimeter is operating as expected and that its external
calibration performance is consistent with that of S6MF. This cross-validation supports the transition to
operational status and the continuity of the Sentinel-6 reference altimetry record.

Corresponding author:

Albert Garcia-Mondejar (isardSAT, Spain), albert.garcia@isardsat.cat
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Recent Progress in altimetry Cal/Val for all operating
satellite modes at the ESA Permanent Facility for
Altimetry Calibration (with focus on Sentinel-6B)

Stelios Mertikas (Technical University of Crete, Greece); Craig Donlon (ESA/ESTEC, The Netherlands);
Emma Woolliams (The National Physical Laboratory, United Kingdom); Alejandro Egido (ESA/ESTEC, The
Netherlands); Fabrice Collard (Ocean Data Lab, France); Costas Kokolakis (Space Geomatica, Greece);
Dimitrios Piretzidis (Space Geomatica, Greece); Achilles Tripolitsiotis (Space Geomatica, Greece); Xenophon
Frantzis (Technical University of Crete, Greece)

Session: S6VT plenary session
Presentation type: Oral

Abstract:

As the global satellite altimetry constellation continues to expand in scope and complexity, the stability of the
long-term climate record relies on a consistent and well-structured calibration and validation (Cal/Val). This effort
extends across the full mission lifecycle —from pre-launch instrument characterization, through commissioning,
supported by tandem phase, and into operations.

In this context, we present recent progress at the ESA Permanent Facility for Altimetry Calibration (ESA-PFAC) in
Crete and Gavdos, Greece for range sea-surface height, sigma0 and wind calibration. The facility serves as a
critical hub for multi-stage, long-term, traceable Fiducial Reference Measurements (FRM), supporting a wide
range of altimetry missions, including Sentinel-6A/B, Sentinel-3A/B, and CryoSat-2.

One of the practical challenges in current altimetry missions is the coexistence of different operating modes—
such as Low-Resolution Mode, SAR, and Fully-Focused SAR—which can introduce measurable differences in
performance. At ESA-PFAC, this is addressed through a combination of complementary measurement systems,
including transponders, corner reflectors, and sea-surface height Cal/Val. Novel techniques such as Sea State
Optical and GNSS-Interferometric Reflectometry are evaluated for significant wave height and wind calibration.

We also present results from tandem phases, including the Jason-3/Sentinel-6A and Sentinel-6A/Sentinel-6B
campaigns. Finally, we outline practical considerations for maintaining stable reference systems and managing
uncertainties in a multi-mission context. We also discuss ongoing and future developments at ESA-PFAC, aimed
at supporting upcoming Earth Observation missions and contributing to the continuity of the global sea-level
record.

Corresponding author:

Stelios Mertikas (Technical University of Crete, Greece), smertikas@tuc.gr
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Sentinel-6 MF & Sentinel-6B calibration at the Bass
Strait, Corsica and Harvest facilities

Pascal Bonnefond (Observatoire de Paris - LTE, France); Christopher Watson (University of Tasmania,
Australia); Bruce Haines (Jet Propulsion Laboratory, United States)

Session: S6VT plenary session
Presentation type: Oral

Abstract:

- Bass Strait facility

The Bass Strait altimeter validation facility (~40° 39’S, 145° 36’ E) continues to provide cycle-by-cycle estimates
of altimeter absolute SSH bias for the TOPEX - Jason - Sentinel-6 reference missions, in addition to Sentinel-3A
and Sentinel-3B, each with dedicated comparison points. The facility uses a direct geometric approach to
validation that involves maintaining an in situ network of sensors including moored oceanographic instruments,
GNSS equipped buoys, a coastal tide gauge and continuously operating GNSS reference stations.Here we
present our evaluation of the first Sentinel-6B data. We utilise the latest in situ data until March 2026 to enable a
first evaluation of Sentinel-6B over the Bass Strait facility. We also present our analysis of the Jason-3 / Sentinel-
6 Michael Freilich missions, presenting absolute and relative SSH biases for each respective mission.

- Corsica facility:

Initially developed for monitoring the performance of TOPEX/Poseidon and follow-on Jason/Sentinel-6 legacy
satellite altimeters, the Corsica geodetic facilities that are located both at Senetosa Cape and near Ajaccio have
been developed to calibrate successive satellite altimeters in an absolute sense. Since 1998, the successful
calibration process used to calibrate most of the oceanographic satellite altimeter missions has been regularly
updated in terms of in situ instruments, geodetic measurements and methodologies.

Launched in November 2025, Sentinel-6B will replace Sentinel-6 Mickael Freilich as the reference mission after
its commissioning which will last about one year. In this presentation we will show preliminary results on the SSH
bias differences as well as details on their origin, obtained during the first months of the Formation Flight Phase
of the two satellites. This analysis will be based on NRT and STC products before being officially released to
word wild users.

- Harvest facility:

We provide updated results from the Harvest experiment, focusing on efforts to extend the vital 33-yr record to
include the recently launched Sentinel 6B mission. With the decommissioning of the Harvest platform systems in
October 2022, the experiment has entered a new phase which leverages an innovative regional array of in-situ
measurement resources, while still maintaining the platform location as the fiducial reference point. The
centerpiece of the current measurements is a new tide gauge, collocated with a nearby permanent GNSS station,
at the Vandenberg Space Force Base boat dock. Installed by University of Hawaii under the auspices of NOAA,
the radar gauge is located about 10 km from the platform along the same ground track that passes by the
platform. Within a 1-km radius of the platform locations are advanced GNSS buoys which are replenished on a
rotating basis (2X per year) to maintain continuous coverage. Additional observing assets, most notably a dual-
frequency radar transponder, are located on Catalina Island along the adjacent Sentinel-6 ascending repeat
track.

Based on early results (5 overflights), the Sentinel-6B SSH bias is statistically indistinguishable from zero (+4 +
13 mm) at Harvest. The much longer Sentinel-6 Michael Freilich (MF) calibration record continues to grow and
reveals an SSH bias of +17 + 3 mm based on 131 overflights for the currently operating Side B radar altimeter.
We also provide new results for the SWOT mission, which passes within ~3 km of the platform in tracing out its
21-d repeat ground track, and for the legacy TOPEX/Poseidon mission based on newly reprocessed (GDR-F)
altimeter data products.

Corresponding author:

Pascal Bonnefond (Observatoire de Paris - LTE, France), Pascal.Bonnefond @obspm.fr
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Spectral swell characterization: application to S6
tandem phase

Laetitia Rodet (CLS, France); Claire Maraldi (CNES, France); Ourania Altiparmaki (Delft University of
Technology, Netherlands); Thomas Moreau (CLS, France); Marine De Carlo (CLS, France); Romain Husson
(CLS, France); Lotfi Aouf (Météo-France, France); Lionel Zawadzki (CNES, France); Nicolas Picot (CNES,
France)

Session: S6VT plenary session
Presentation type: Oral

Abstract:

For more than three decades, satellite altimeters have been characterizing waves by measuring the significant
wave height (SWH) across all open oceans. In a previous study, we described how the FF-SAR altimetry
modulation of CryoSat-2, Sentinel-3, and Sentinel-6 radargrams can be related to the swell spectral properties [1,
2]. We showed that long swell wavelengths (> 200 m) could be reliably retrieved in a favorable sea state,
although wave-direction estimates remain affected by left-right and 180° ambiguities. We described the two
leading sea-state-dependent limitations (or cut-offs) that limit the resolution of the technique, both in azimuth and
in range, and the complementarity of the other satellite missions with swell characterization capabilities [3].

Since then, we implemented a more refined approach, using cross-spectra to increase the signal-to-noise ratio
[4]. By sublooking the FF-SAR illumination time, we can correlate sea states separated by ~ 1 s, observed with
the same instrument, with a slightly different along-track look angle. This technique gives us information about
the swell direction of propagation and disambiguates the 180° uncertainty.

In this study, we present the improved spectral characterization allowed by the Sentinel-6 tandem phase on test
cases with well-defined swell features. The ~ 30 s separation between the two satellites, typically exceeding a full
swell period, allows for a more accurate estimation of swell wavelength and significantly reduces speckle noise,
as has been demonstrated using power density spectra of the Sea Level Anomaly during the Sentinel-3 tandem
phase [5]. The tandem configuration also opens sensitivity to longerscale wave phenomena, such as wave
groups. Additionally, the ~ 800 m cross-track offset between the platforms theoretically disambiguates the left-
right symmetry inherent to nadir altimetry.

Finally, we exploited the extended RAW mask on Sentinel-6B and compared it to the colocated RMC mask on
Sentinel-6A to illustrate the benefits of enhanced range resolution for swell monitoring [6, 7].

These advances reveal the rich oceanic information embedded in nadir altimetry and demonstrate its growing
potential to meet user demand for detailed wave observations.

References:

[1] Altiparmaki, O. et al. (2022). SAR altimetry data as a new source for swell monitoring. Geophysical Research
Letters, 49(7), e2021GL096224.

[2] Rodet, L. et al. (2024). Swell Characterization from Sentinel-3 and Sentinel-6MF SAR altimetry data. 30 Years
of Progress in Radar Altimetry Symposium

[3] Rodet, L. et al. (2025). Spectral swell characterization from satellite observations. EUMETSAT Meteorological
Satellite Conference 2025

[4] Kleinherenbrink, M et al. (2024). Cross-spectral analysis of SAR altimetry waveform tails. IEEE Transactions
on Geoscience and Remote Sensing.

[5] Rieu, P. et al. (2020). Exploiting the Sentinel-3 tandem phase dataset and azimuth oversampling to better
characterize the sensitivity of SAR altimeter sea surface height to long ocean waves. Advances in Space
Research

[6] Altiparmaki, O. et al. (2024). Advancing Sea-State Characterization with Fully-Focused SAR Altimetry:
Insights and Innovations. 30 Years of Progress in Radar Altimetry Symposium

[7] Altiparmaki, O. (2025). Towards a new era of wave observations from nadir-looking SAR altimeters: Why
Sentinel-6 RAW data matter, OSTST 2025
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Cal/Val and Performance Assessment of the
Sentinel-6B AMR-C Radiometer

Shannon Brown (JPL, United States); Chun Sik Chae (JPL, USA); Shailen Desai (JPL, USA)

Session: S6VT plenary session
Presentation type: Oral

Abstract:

The Sentinel-6B is the newest reference satellite altimetry mission. It includes a radar altimeter, a precision orbit
determination suite and a radiometer to measure wet tropospheric path delay. The AMR-C radiometer on
Sentinel-6B is identical in design to the radiometer on Sentinel-6A. It includes the same innovations compared to
the prior Jason-series missions; a secondary calibration system external to the radiometer that is used to stabilize
the wet path delay measurement to 0.7mm/yr over 5+ years and a high-frequency radiometer (termed HRMR)
with <5km spatial resolution that improves the measurement near land and sea ice boundaries. We will present
the performance of the AMR-C and HRMR radiometer systems on Sentinel-6B during the cal/val phase and
tandem orbit with Sentinel-6A. We will summarize results from special calibration tests that were conducted
during the cal/val period that characterize the radiometer and external calibration system. We also compare
Sentinel-6B to Sentinel-6A during the tandem phase. We find excellent agreement between these two systems
and are able to precisely quantify the relative long-term stability that the external calibration system provides.
Corresponding author:

Shannon Brown (JPL, United States), shannon.t.brown@jpl.nasa.gov
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Stability Assessment of the Advanced Microwave
Radiometer-Climate on Sentinel-6B

Bin Zhang (Global Science and Technology, LLC., United States); Eric Leuliette (NOAA/STAR, United
States)

Session: S6VT plenary session
Presentation type: Oral

Abstract:

Sentinel-6B (S6B) was launched on 16 November 2025, marking another milestone in satellite observations of
global sea level measurements. At present, it orbits in a tandem phase with its predecessor, Sentinel-6 Michael
Freilich (S6MF), during its commissioning phase. While the Poseidon-4 altimeter onboard Sentinel-6 measures
the range between the satellite and the ocean surface, the Advanced Microwave Radiometer-Climate (AMR-C)
measures the atmospheric conditions to derive a range correction, the wet troposphere correction (WTC), which
accounts for the path delay caused by water vapor in the troposphere. Due to the sensitivity of the instrument to
environment changes during and after launch, calibration coefficients determined pre-launch often do not fully
represent the instrument’s behavior in orbit. Over time, the range correction may exhibit abrupt changes and
drifts, which can propagate into the sea level measurements. Therefore, monitoring the stability of the AMR-C
and the derived path delay correction, and making readily corrections to the drifts, are import steps to ensure the
accuracy of the sea level measurements and reduce the uncertainty in the sea level rise trend determination in
regional and global oceans.

At NOAA/STAR the stability of the S6B AMR-C is monitored in real-time using an in-house developed radiometer
stability monitoring suites within the framework of the Radar Altimeter Database System (RADS)We will report
the stability of the S6B AMR-C brightness temperatures and the WTC time series through comparison with
S6MF. The tandem phase between S6MF and S6B facilitates the direct comparison of brightness temperatures
and WTC. The real time AMR -C brightness temperature comparisons show significant drift and large jumps at
18.7GHz and 23.8GHz since 29 January 2026 compared to Sentinel-6MF in the near-real-time (NRT) and short-
time-critical (STC) products. These brightness temperature jumps and drifts propagate into the WTC difference
time series.

Using ground-based vicarious calibration references and modeled WTC from ECMWF (including ERA-5), we
assess the relative stability between S6MF and S6B. For brightness temperatures, stability is evaluated using
reference targets such as the Amazon rainforest and coldest ocean regions. We also make inter-mission
comparisons with Advanced Technology Microwave Sounder (ATMS) onboard three JPSS satellites (SNPP,
NOAA-20 and NOAA-21) using Simultaneous Nadir Overpasses (SNOs). For WTC, comparisons with ERA-5
and ECMWF will be presented for both S6MF and S6B.

In addition, both S6MF and S6B carry a High-Resolution Microwave Radiometer (HRMR) to improve sea level
measurements near the coast. We will assess HRMR stability for S6BMF and S6B, through inter-comparison with
JPSS ATMS for common channels. We also developed radiative transfer model for AMR-C/HRMR to quantify the
brightness temperature stability in comparison with ERA-5. The brightest temperatures will be validated against
the simulated brightness temperature from model.
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Abstract:

Launched on 21 November 2020 and 17 November 2025, respectively, Sentinel-6 Michael Freilich (S6MF) and
Sentinel-6B (S6B) satellites carry an Advanced Microwave Radiometer for Climate (AMR-C), which, in addition to
the standard low frequency channels, includes a High-Resolution Microwave Radiometer (HRMR). This
subsystem allows higher spatial resolution for enhanced Wet Tropospheric Correction (WTC) measurements in
coastal zones. The most recent processing baseline GO1 products provide two different WTC fields: AMR WTC,
computed from AMR measurements alone, and RAD WTC, computed from the combination of AMR and HRMR.
The aim of this study is to evaluate GO1 high-resolution WTC over the global coastal regions, in particular to
quantify the performance of the RAD WTC when compared with the AMR WTC. This research is carried out in
three main steps: i) comparison of both S6BMF WTC with ERA5 and the WTC derived from global navigation
satellite systems (GNSS), during the first five years of the satellite (2021-2025); ii) the same comparisons for
S6B during the first cycles; and iii) comparison between S6MF and S6B during the tandem phase.

For the evaluation of S6BMF WTCs, results show that, on average, at distances 0-5 km from the coast, RAD WTC
is available for only 13% of S6MF points. The inter-comparison between both corrections reveals the largest
differences for distances to land between 5 and 10 km, with a mean RMS of 0.9 cm for the whole period, while for
distances in the range 20-80 km the mean RMS decreases to 0.3 cm. Comparisons with ERA5 and GNSS reveal
that the new RAD WTC is better than the AMR WTC for distances to coast in the range of 5-20 km, with an RMS
reduction up to 0.2 cm. Additionally, a substantial number of SBMF points with valid RAD values were recovered
for cycles 5 to 8, after the transition from processing baseline FO8 to GO1.

For S6B, the same analysis reveals a similar availability of RAD WTC in coastal regions. The largest differences
between AMR and RAD WTC, with a mean RMS of 2.8 cm for the whole period, are also observed for distances
to land between 5 and 10 km, decreasing to 1.3 cm at 20-80 km. As mentioned above, the corresponding
statistics for SBMF are 0.9 and 0.3 cm, respectively. Moreover, coastal comparisons with ERA5 and GNSS show
larger differences for RAD than for AMR WTC. For distances of 5-20 km from coast, where the S6MF RAD WTC
outperforms the corresponding AMR WTC, the RMS of the differences for S6B are 2.0 cm (ERA5-AMR) and 3.1
cm (ERA5-RAD). For the same distance range, the RMS of the differences GNSS-AMR and GNSS-RAD are 1.6
and 2.4 cm, respectively. Over the open ocean, the comparison ERA5-S6B reveals similar statistics for both S6B
WTC, with an RMS around 1.0 cm.

During the S6MF-S6B tandem phase, over the open ocean, S6B measures wetter than S6MF by 0.1 cm (AMR)
and 0.2 cm (RAD), with an RMS of the differences S6MF-S6B of 0.4 cm for both AMR and RAD. For the RAD
WTC, the RMS of S6MF-S6B differences exceeds 1 cm for distances less than 80 km from the coast. For the
AMR WTC, the corresponding RMS exceeds 1 cm only for distances less than 20 km from the coast. This
indicates that the two satellites show better agreement for the AMR WTC than for the RAD WTC.

Considering the first cycles of S6B, this study finds opposite results for S6BMF and S6B. The high-resolution
radiometer on S6MF improves WTC retrieval at 5-20 km from the coast, allowing higher recovery of accurate sea
level measurements in these regions. However, for the current S6B products, the same improvement is not
observed, with AMR WTC closer to ERA5 and GNSS than RAD WTC.
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Abstract:

A key instrumental analysis performed during an altimeter’s commissioning is the in-flight characterization of the
antenna’s pointing, an essential step to assess its accuracy and stability in the post-launch period. This is
traditionally carried out through the so-called cross-maneuver (X-man), during which the platform is actively
rotated in pitch and roll, independently, in both positive and negative directions. The antenna’s response is
measured by the squared-mispointing angle that is fitted to the LRM waveforms. By a differential analysis of the
negative and positive maneuvers, one can estimate the pitch and roll biases between the antenna boresight and
the platform pointing. SAR altimeter observations offer a different way to characterize these biases. Indeed, the
power distribution of the SAR altimeter beams is a proxy for the platform pitch (e.g. [1]). When the satellite is
rotated by 90° in yaw, it then becomes a proxy for the platform roll. This special yaw 90° maneuver was
successfully carried out for the first time for Sentinel-6A, giving similar results to the traditional X-man, and
became the default pointing maneuver for Sentinel-6B.

A second, related, commissioning analysis is the estimation of the antenna aperture, which is characterized on
ground but requires refinement once the altimeter is in orbit. So far, this parameter has been estimated based on
the LRM observations following the pointing maneuvers, by minimizing the difference between the altimeter-
derived squared-mispointing and the platform pointing (corrected for the pitch and roll biases to align with the
antenna boresight).

Here we present the analysis of the yaw 90° pointing maneuver for Sentinel-6B along with the estimation of the
antenna aperture. The novel approach is the use of the complete information provided by the SAR Delay Doppler
maps: we use the CLS-CNES Sentinel Processing Prototype (SPP, [2]) and apply a newly developed numerical
two-dimensional retracking ([3]) to fit for both the pitch/roll and the antenna aperture, in addition to the wave and
topography parameters (in order to limit possible misinterpretation between antenna characteristics and sea
surface features, whether static or dynamic). The present method provides the pointing biases and the antenna
aperture simultaneously, as opposed to the indirect LRM-based approach as well as the one-dimensional fit to
the SAR range integrated power. Additionally, it can provide information on the antenna’s shape (circular or
elliptical), which is not obtainable from LRM data. The LRM outputs are on the other hand sensitive to the
parameters of the current retracking algorithms and tend to give antenna apertures that are further from the
ground-estimated value compared to the SAR-based method. In this regard, we investigate how the recently
proposed optimal LRM estimator ([4]) could be used to bring the different results together.

References:

[1] Galin, N. et al. (2014). Measuring the pitch of Cryosat-2 using the SAR mode of the SIRAL altimeter, IEEE
Geoscience and remote sensing letters, 11, 8

[2] Dinardo, S. et al. (2022). Sentinel-6 MF Poseidon-4 radar altimeter: Main scientific results from S6PP LRM
and UF-SAR chains in the first year of the mission, Advances in Space Research, 73, 1, 337-375

[3] Buchhaupt, C. et al. (2023). Towards the Mitigation of Discrepancies in Sea Surface Parameters estimated
from Low- and High-Resolution Satellite Altimetry. Remote Sensing, 15, 4206.

[4] Mangilli, A. et al. (2025). Optimal estimation of the geophysical parameters over ocean from the Sentinel-6MF
reference mission, IEEE Transactions on Geoscience and remote sensing, 63, 1-25
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Abstract:

The launch of Sentinel-6B in November 2025 initiated a tandem phase with its predecessor Sentinel-6 Michael
Freilich (Sentinel-6MF), during which both satellites operate with an approximately 30-second temporal
separation for about one year. This configuration provides a unique opportunity for a direct intercomparison of
sea-level and sea-state observations acquired by the two synthetic aperture radar (SAR) altimetry missions. Such
a tandem phase is particularly valuable for assessing the consistency between both missions and for evaluating
improvements in geophysical parameter retrieval approaches.

In this study, we apply an improved numerical retracking approach that allows the use of an arbitrary antenna
pattern. Based on this framework, SAR waveform numerical retracking is performed to estimate key geophysical
parameters including sea surface height (SSH), the radar backscatter coefficient, and significant wave height
(SWH). The flexibility of the numerical model allows a more accurate representation of the point target response,
and the antenna gain function, improving the accuracy of the parameter estimation. In addition to SAR waveform
retracking, we perform stack retracking to retrieve further information contained in the Doppler beam stack. This
approach enables the estimation of additional parameters such as the standard deviation of vertical wave particle
velocities as well as the mean line-of-sight velocities observable by the radar altimeter. Incorporating these
parameters directly within the retracking process helps mitigate errors in SSH and SWH that would otherwise
need to be corrected during post-processing using lookup tables.

Both the SAR waveform retracking and the stack retracking approaches are applied to Sentinel-6MF and
Sentinel-6B data using the TERP-SAR processor prototype, which starts at the input level-1A to generate level-2
data containing the geophysical parameters retrieved over the satellite track. The analysis covers as much data
from the tandem phase as possible to provide a comprehensive assessment of the consistency between both
missions.
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Abstract:

With the recent launch and current commissioning of Sentinel-6 B, the tandem flight phase with Sentinel-6 MF
offers a unique opportunity to assess the impact of on-board acquisition parameters on altimetric performance.
Notably, one full cycle of Sentinel-6 B (cycle 7) was operated with a reduced Pulse Repetition Frequency (PRF)
of 2kHz as used on Jason-class missions, instead of the nominal 9kHz applied on both Sentinel-6 MF and
Sentinel-6 B that was designed to enhance delay-Doppler performance. Operating at higher PRF than the Walsh
limit causes radar pulses to lose independence, introducing pulse-to-pulse correlation effects that can affect
geophysical parameter estimation. This controlled configuration therefore enables a detailed evaluation of how
PRF affects the quality and stability of the altimetric measurements.

In this study, we analyze the correlation and consistency of key geophysical parameters —including SSHA and
primary retracker outputs— between Sentinel-6 B and Sentinel-6 MF, which currently operate in tandem with a
30 second time lag, thus observing nearly the same sea-surface scene. Special attention is given to the Sentinel-
6 B — Sentinel-6 MF residuals, allowing us to characterize independently the effects of a PRF change on noise
levels and potential wave-dependent biases of geophysical parameter retrievals from altimeter waveforms.

We place these findings in the broader context of the first Jason3/Sentinel-6 MF tandem phase, where Jason3
operated at a 2kHz PRF while Sentinel-6 MF maintained the standard 9kHz. This comparison provides valuable
insight into the role of PRF in altimeter performance across missions and helps refine expectations for Sentinel-6
B operations and future calibration/validation activities.
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Abstract:

The generation of consistent Essential Climate Variable records from radar altimetry fundamentally depends on
waveform retracking, which provides the underlying geophysical parameter estimates. The associated accuracy
and precision are therefore strongly driven by the definition and performance of the retracking algorithms. In the
context of high demanding requirements in terms of data quality and resolution as of the current reference
mission Sentinel-6 and upcoming missions, ensuring statistical optimality and robustness of these methods is
now critical.

In this contribution, we present the results of the optimal Weighted Least Square retracking solution, described in
Mangilli et al 2025, on Sentinel-6 Ku-band and C-band waveform data, demonstrating that it allows to obtain an
unbiased estimation of the geophysical parameters, with significant improvements with respect to current
unweighted operational solutions, due to the inclusion of a realistic waveform noise characterization in the
estimator. An accurate noise characterisation is particularly important for Sentinel-6 as the pulse-to-pulse
correlations linked to the S6 PRF configuration leads to a variation of the Effective Number of Looks (ENL) with
respect to both the range gate and the SWH which may impact the parameter estimation if not correctly
accounted for.

We provide validation results obtained by applying the WLS analysis to representative Sentinel-6 simulations and
to one Ku band and C band data cycle, discussing the impact on the geophysical parameter estimation in terms
of bias, uncertainties and parameter correlations with respect to operational solutions. Interestingly, an average
range bias of 7.9 cm between the weighted WLS and the operational unweighted solutions is found for the C-
band, closely matching the range bias currently applied to the operational solutions. These results are confirmed
with simulations. Finally, we present preliminary results of the application of the WLS analysis to 9 kHz and 2 kHz
waveform data acquired during the tandem phase of Sentinel-6MF and Sentinel-6B missions. The WLS
retracking solution for Sentinel-6 is currently being implemented in the Sentinel Processing Prototype
(CNES/CLS). These results demonstrate the benefits of the WLS method across different frequencies and
instrumental configurations paving the way for enhanced ocean altimetry with current and future reference
missions.
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Abstract:

Lake Issyk Kul in Kyrgyzstan is a large, high-altitude, ice-free lake. Due to its east-west extension of ~170 km, all
active radar altimetry missions cross this lake. Since 2016, CAIAG (Kyrgyzstan) and GFZ (Germany) have
installed five GNSS-controlled tide gauges and two ROMPS climate monitoring stations around the lake. From
2017 onwards, we conducted repeated ship-based lake surveys using GNSS/radar and a GNSS buoy to profile
the lake surface along the satellite passages. All tide gauges are regularly levelled to nearby GNSS sites. By
combining the tide gauge readings with the ship-based profiles, we can reconstruct the instantaneous lake profile
in the geocentric reference system (ITRF) for any altimeter passage. The lake's surface is not affected by ocean
tides or inverse barometric effects. Seiches, which occur from time to time, can be identified using data from the
wind sensor on the east coast and the distinct variations in the lake level. Tide gauge data is sampled every
minute, while climate data such as wind speed and air pressure is sampled every five minutes. The lake is
usually calm, except during strong winds, which are detectable from our wind sensors in the east and south.
Surge effects are also small.

For our study, we analyzed and compared the 20 Hz GDR Level 2 STC data for the LR and HR of Sentinel-6B
and -6MF during their passage over Lake Issyk Kul. Both missions performed similarly, showing comparable
scatter along the lake ground-truth passage. All retrackers show an offset with OCOG being the largest in HR/LR.
The RMS relative to the ground-truth passage is approximately 8 cm for the Ocean/Adaptive Retracker and 6 cm
for the OCOG Retracker. The Numerical Retracker RMS is the largest, at >9 cm.
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Abstract:

Sentinel-6B, launched on 16 November 2025, is the second satellite of the Copernicus Sentinel-6/Jason-CS
reference-altimetry mission. Together with Sentinel-6 Michael Freilich (Sentinel-MF), it extends the long-term
record of sea-surface height measurements and supports operational oceanography, climate monitoring, and
sea-state observations. Several internal calibration modes are used to monitor the health and stability of the
altimeter including the CAL1, CAL2 and ECHO-CAL calibration modes. The ECHO-CAL is included in the
interleaved chronogram, with one ECHO-CAL per burst, and allows continuous and long-term monitoring of the
altimeter.

Early analyses of the Sentinel-6B ECHO-CAL data reveals a higher gain of ~ 2 dB compared to Sentinel-6MF,
indicating better radiometric performance. In addition, the Sentinel-6B ECHO-CAL shows a behavior not
observed on Sentinel-6 MF. Specifically, thermistors associated with the Radio Frequency Unit (RFU)
occasionally show temperature increases of about ~12°C above the local mean over roughly 10 minutes,
followed by cooling periods of about two hours. In this study, we investigate where and when these events occur
and how their occurrence relates to the beta angle. The analysis shows that the events occur during low beta
angles, approximately between -40/° and 35”°, consistent with colder thermal conditions in the RFU. This
behavior suggests that the RFU periodically cools to the heater activation threshold, near 02°C, after which
heater activation produces the observed warming spikes. We use ocean observations and ECHO-CAL
diagnostics to show that these heater cycles do not affect instrument performance. Indeed, the purpose of the
ECHO-CAL is to account for thermal variations in the instrument.
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Abstract:

The Sentinel-6B mission was launched successfully from Vandenberg Air Force Base on November 16, 2025
with the goal of continuing the more than 30-year record of global ocean surface topography measurements.
Prior to assuming its role as the new reference mission, Sentinel-6B has been operating in tandem formation with
Sentinel-6 Michael Freilich along the reference ground track since December 15, 2025. This tandem formation
enables direct comparison of near-coincident observations in both space and time.

We present a summary of calibration and validation results obtained during this tandem phase, with a focus on
system performance and the Sea Surface Height error budget. Global S6B-S6MF Sea Surface Height Anomaly
differences show an average bias of -0.5 cm with a standard deviation of 3.0 cm. The analysis further includes an
evaluation of the performance based on JPL’'s GPS-based precise orbit solutions. Global inter-satellite range bias
results are consistent with observation from the dual-frequency transponder on Catalina Island with range bias of
0.6 cm for Ku-band and -3.3 cm for C-band. The results demonstrate that Sentinel-6’s altimetry products maintain
high quality and consistency, highlighting their continued value for oceanographic applications at the mesoscale
level and for climate studies.
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Abstract:

The Bass Strait altimeter validation facility (~40° 39’S, 145° 36’ E) continues to provide cycle-by-cycle estimates
of altimeter absolute SSH bias for the TOPEX - Jason - Sentinel-6 reference missions, in addition to Sentinel-3A
and Sentinel-3B, each with dedicated comparison points. The facility uses a direct geometric approach to
validation that involves maintaining an in situ network of sensors including moored oceanographic instruments,
GNSS equipped buoys, a coastal tide gauge and continuously operating GNSS reference stations.

Here we present our evaluation of the first Sentinel-6B data. We utilise the latest in situ data until March 2026 to
enable a first evaluation of Sentinel-6B over the Bass Strait facility. We also present our analysis of the Jason-3 /
Sentinel-6 Michael Freilich missions, presenting absolute and relative SSH biases for each respective mission.
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Abstract:

Since the early 1990s, more than sixteen satellite altimetry missions have been measuring sea level, collectively
enabling the construction of a consistent multi-decadal database. This long-term record is essential for preserving
climate continuity, particularly for monitoring the global mean sea level (GMSL) and its associated trends.

The transition to a new reference mission constitutes a critical stage for the global altimetry programme, as each
satellite carries its own instrumental signature. The main challenge lies in the accurate transfer of this reference,
which underpins the cross-calibration of all other missions at Level-3. Such a transition introduces a point of
vulnerability for the integrity of the multi-decadal sea-level record, making it essential to avoid any operational or
climate-scale discontinuity in order to preserve long-term climate consistency. This transition period also provides
a major opportunity to compare multiple satellites flying side-by-side, enabling the identification of error sources
that previously remained invisible when observed from a single perspective, a crucial cross-view for detecting,
quantifying, and correcting instrumental or geophysical biases.

Also, achieving these objectives requires harmonised geophysical and processing standards, together with a
sufficiently long tandem phase to characterise and understand differences between successive reference
missions. Ultimately, this process relies on strong international coordination to ensure the robustness and
continuity of the global altimetry record.

Within the frame of the Cooperation Agreement between EUMETSAT and CNES concerning cooperation on
Sentinel-6 B, we present here the upcoming inclusion of Sentinel-6B which is expected to become the new
reference mission for ensuring the long-term stability of the global mean sea level (MSL), although this role will
be analysed via comparisons to Sentinel-6 MF data.
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Abstract:

After the launch of Sentinel-6B, new wave data are available to enhance the density of Significant Wave Height
(SWH) across all ocean basins. The objective of this study is to assess the quality of the wave heights provided
by the Sentinel-6B Level 2 Low Resolution (LR) products and the impact of assimilating these data on wave
forecasting. Data from cycles 4, 5, 6, 7, and 8 were used. A quality control procedure was developed to filter
corrupted wave data. Simulations were carried out using the operational wave model MFWAM in a global
configuration with a 20 km resolution, both with and without the assimilation of Sentinel-6B wave heights. The
simulations were forced by winds and ice fraction from the IFS-ECMWF atmospheric system.

The results show a significant impact of assimilating Sentinel-6B wave heights on wave forecasting, with a
notable reduction in the scatter index of SWH, with an average of 15%. Comparison with the assimilation of
Sentinel-6A data during the tandem phase shows consistent performance, with almost similar biases and scatter
indices of SWH. In this study, we also present the results of assimilating Sentinel-6B wave heights in comparison
with drifting wave buoys data. Particular attention is given to the performance of the assimilation for high wave
heights. Further discussions and conclusions will be commented in the final presentation.
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Abstract:

Sea state variability remains a primary source of uncertainty in satellite radar altimetry, influencing radar
waveform shape, electromagnetic bias, and the Sea State Bias. Current sea-state bias parameterizations rely
largely on empirical models with significant wave height and wind speed. The European Space Agency
Permanent Facility for Altimetry Calibration in Crete requires independent and spatially representative
observations of sea surface roughness to better determine altimetry uncertainty budgets. This work investigates
the use of optical observations acquired under sun-glitter conditions to characterize sea state variability relevant
to altimetry calibration.

An integrated imaging approach combining satellite and ground-based optical systems, covering Crete and
Gavdos, is developed to: (a) retrieve Mean Square Slope from sun-glint radiometry, (b) reconstruct three-
dimensional sea surface geometry through stereo photogrammetry, and (c) derive wave dispersion
characteristics from time-resolved video imagery. Collocation with satellite altimeter overpasses of Sentinel-6MF
and Sentinel-6B is implemented to establish a robust methodology to correlate optical roughness metrics with
sea state. The proposed framework provides a physically based, spatially resolved methodology to support FRM
uncertainty assessment and advance sea state characterization for present and future satellite altimetry
missions.
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Validation of Sentinel-6B NRT operational products
during the commissioning and tandem phase

Clément Lacrouts (CS Group c/o Eumetsat, Germany); Salvatore Dinardo (EUMETSAT, Germany); Bruno
Lucas (EUMETSAT, Germany); Carolina Nogueira Loddo (EUMETSAT, Germany); Flavia Lenti (CS Group c/o
Eumetsat, Germany); Remko Scharroo (EUMETSAT, Germany)

Session: S6VT plenary session
Presentation type: Poster
Poster number: S6VTP2026_008

Abstract:

Launched on 17/11/2025, Sentinel-6B (S6B) is set to become the new reference mission in the Jason series
upon the completion of its commissioning phase. During this phase, S6B is being validated in tandem with
Sentinel-6 Michael Freilich (S6MF), with a time delay of approximately 30 seconds between the two satellites.
This tandem configuration provides a unique opportunity to evaluate and compare the operational products from
both satellites, ensuring the consistency and scientific quality of the measurements.

As part of the Cal/Val activities, EUMETSAT monitors both S6MF and S6B Near-Real-Time (NRT) products using
a suite of internal tools. These tools enable the monitoring of Auxiliary Data Files (ADFs), data coverage, and the
percentage of edited data, along with the comparison of Level-2 altimetry and radiometry geophysical retrievals
to identify potential anomalies and ensure data integrity.

This poster will outline the key events and anomalies encountered during the commissioning phase and the
solutions implemented to maintain the quality of the operational products.

These efforts are crucial for ensuring a smooth transition to S6B as the new reference mission, maintaining high-
quality data delivery and scientific integrity throughout the process, and supporting the seamless continuation of
the Jason series.
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