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1. Application development for Operations

Deirdre Byrne, Gérald Dibarboure, Gregg Jacobs and Carolina Nogueira Loddo

Advancement of near Real-Time (NRT) satellite altimeter products, and their incorporation into forecast
systems, have enabled extensive development of products for oceanography, hydrology, ice, and
surface waves. Many of these products have been recently drafted into service to provide information
for applications ranging from search and rescue to environmental management. This session calls for
abstracts that examine development and future challenges at all the steps along this chain from the
satellite sensor, through the computation of NRT data sets, incorporation into numerical forecast
models, to the final delivery of forecast information.

Several satellites now provide ocean surface topography, wave height, and wind speed measurements
in near real time. Sentinel-6MF, Jason-3 in the interleaved orbit, together with Sentinel-3a and Sentinel-
3b form the high accuracy reliable observations. The nadir altimeter on the Surface Water / Ocean
Topography (SWOT) mission is also providing NRT data in its unique orbit. In addition, AltiKa, CryoSat-2,
and HY-2 satellites in drifting orbits extend spatial resolution. In the near future, Sentinel-6B - once it
completes its Commissioning Phase, will add to these. The skill of operational products is highly
dependent on the observational density, and we call for examinations of present and expected accuracy
under scenarios of these varying systems.

The new NRT data streams will enable new and enhanced products and applications using the NRT
observations to construct analyses, synoptic forecasts, and long-term to climatological forecasts. The
analyses considered include all the returned geophysical information from altimeters: surface
topography, waves, and wind speed. In addition, the use within operational centers of expanded NRT
products is a critical component to continued support for the observational capability, and thus we seek
examples of observations in action and decision-making.

Satellite ocean surface topography is a critical observation required in many applications. Other data
sets certainly have complementary roles, and we call for examinations demonstrating altimetry working
with these additional data sets. These include in situ observations from Argo, WOCE drifters, TOGA/TAO
and PIRATA, river and lake gauges, and others in addition to other satellite sensors providing sea surface
temperature, salinity, visible imagery, biological activity, and synergistic observations such as wave field
properties and surface winds.



2. Characterizing and Quantifying Uncertainties in Altimetry data

Michael Ablain, Remko Scharroo and Emma Woolliams

Satellite altimetry has provided accurate, precise sea level estimates over more than three decades. Yet,
as with any complex measurement system, these estimates are subject to uncertainties, which reflect
unknown errors with various spatial and temporal correlations, across the processing chain. Uncertainty
arises not only from the altimeter itself, but also from other instruments (e.g., microwave radiometer, precise
orbit determination), external data sources (e.g., atmospheric pressure), model-based datasets (e.g., tides),
and from processing choices and algorithms (e.g., atmospheric corrections, sea state bias). Some sources of
uncertainty are well understood and can be characterized; others remain insufficiently characterized or may
still be unrecognized. Both bottom-up approaches (characterizing individual sources and propagating through
the processing chain) and top-down approaches (evaluating uncertainty from statistical analysis of datasets)
have value—and both are extremely challenging. Properly characterizing uncertainties in sea-level estimates
is essential for long-term oceanographic and climate studies and for defining and validating the requirements
of past, current, and future altimetry missions. The process of uncertainty analysis also often identifies and
determines new corrections that can be applied to improve the quality of the datasets and reduce
residual uncertainty.

Identifying and documenting all sources of uncertainty in the measurement system provides users with
clear uncertainty information for data from a specific altimeter mission for a particular application, and
thus with a means of assessing the ‘fitness for purpose’ of that dataset. However, this activity makes
sense only if the requirements for those applications are well defined. This means that the formulation
of uncertainties (i.e., how uncertainties are represented) is also highly relevant. Thus, the way the
uncertainty budget is presented (standards, classification, wavelength, frequency, etc.) has to continue
to be better formalized.

In this session we invite oral presentations and posters dealing with the following two themes:

e new insights about sources of uncertainty in the altimeter system as a whole (all contributions
are to be taken into account in a systemic approach). This is from altimeter specialists towards
applications. Contributions on characterizing and quantifying known or new sources of
uncertainty in the sea level altimetry budget are encouraged.

o Needs from applications in terms of uncertainty formulation: what is lacking in the current
situation? This is from applications towards altimeter specialists. Contributions from climate

change experts, oceanographers, data assimilators, and related communities are encouraged.



3. Coastal altimetry

Florence Birol, Brett Buzzanga, Joana Fernandes, Clara Lazaro and Marcello Passaro

The Coastal Altimetry splinter welcomes abstracts that deal with improvement and exploitation of
satellite altimetry in the coastal zone. In February 2023 the Coastal Altimetry Workshop (CAW) series
celebrated its 13" yearly edition, held in Cadiz, Spain. The CAW was initiated by a small and lively
community of altimetry specialists and has quickly developed into a broader network that includes
oceanographers and modelers. The reprocessing of standard altimetry missions and the newer
techniques used in AltiKa, CryoSat-2, Sentinel-3 and Sentinel-6 are bringing the field to a more mature
stage, where the different datasets available are allowing an increasing number of innovative coastal
oceanographic applications, while constant improvement and validation are still ongoing. The advent of
altimetry based on swath interferometry thanks to the SWOT mission strongly improves the spatial
coverage of sea level and wave height data and its benefit in the coastal zone needs to be fully understood
also in preparation to the future Sentinel-3 Next Generation - Topography missions.

New challenges have to be faced concerning the abatement of noise to allow the observations of
smaller scales of variability typical of the coast and the integration with coastal models and in-situ
observing systems. The Delay-Doppler measurements and the SWOT data are less noisy and less
influenced by signal contamination from land. Consequently, processing algorithms, geophysical
corrections, tidal and mean sea surface models need to be tested and adapted to the new features.
Several specific coastal altimetry datasets are now available. With altimetry now providing over 30 years
of measurements and Sentinel-6 continuing the successful TOPEX/Jason reference series, several
products have emerged to exploit the full records and observe the coastal sea level change and wave
height at both global and regional scales in a climatic perspective. At the same time, the large number of
altimeters in recent years has enabled applications that benefit from increased temporal and spatial
sampling, which is essential for addressing coastal processes.

The broad areas of interest for this session are:
1) Integration of Coastal Altimetry databases: A user guide to the many Coastal Products

2) Integration of coastal altimetry in regional and coastal observing system, including validation against
in-situ data and comparison or integration with models

3) Applications of coastal altimetry alone or in synergy with other measurements to observe coastal
currents, wind and waves, sea level and extremes

4) Techniques for further improvement of coastal altimetry products, e.g., retracking, corrections and data
filtering.



4. Instrument Processing

4.1. Instrument Processing (Measurement and Retracking)

Saoussen Belhadj Aissa, Salvatore Dinardo, Marco Fornari and Claire Maraldi

It is envisioned that, depending on the number and quality of presentations received, this splinter may
occupy two oral splinter sessions, rather than just one.

The Instrument Processing: Measurements and Retracking splinter aims to understand the altimeter
instrument’s interaction with the scattering surface, as well as the algorithms and processing steps that
transform raw instrument data into calibrated science products useful in a variety of applications in
coastal and open ocean (primarily), but also inland water, snow and ice applications. Topics appropriate
for this splinter may include, but are not limited to:

Understanding the differences between Ka and Ku band backscatter, penetration, volume
scattering, rain effects, etc.

Understanding, exploiting, or mitigating correlations in high-rate (20, 40, or 80 Hz) geophysical
retrievals, for example to detect internal waves, reduce correlated noise in the spectral bump, or
improve the precision and resolution of altimetric signals.

Exploiting or mitigating heterogeneous ocean backscatter within the field of view of the
altimeter, for example to detect internal waves, manage sigma-0 blooms or very low SWH, edit
rain events, etc. Are the answers different for LRM and for SAR?

Understanding or improving multi-mission inter-calibration issues stemming from the
performance of various altimeters and retracking algorithms, including: retracker biases,
correlated errors, and the effects of these on sea state bias.

Understanding the similarities and differences between LRM and SAR altimetry, and the inter-
calibration of the two, including: sensitivities to mispointing, direction of winds and waves, etc.
Understanding the similarities and differences between the different SAR altimetry operational
(open-burst processing or interleaved vs closed-burst processing) and measurement modes (on
board processing RAW or RMC), including: effects of the different modes on fully focused
processing, sensitivities to geophysical retrievals if any, Doppler aliasing and its impact, etc.
Algorithm improvements, including general improvements and also specialized algorithms for
particular applications (coastal zone, leads in sea ice, inland water, internal wave detectors, etc.)
What can be done and what is gained by it?

Innovative uses of stack files (“looks” sorted by look angle or Doppler frequency), and how can
they best be exploited?

Does fully-focused processing add significant value? Is there some in-between hybrid processing
that optimizes the mix of coherent and incoherent processing? Are there any studies to
optimize its computational efficiency?

What can simulations and empirical studies with existing data tell us about algorithm design or
optimal exploitation of future missions? Collection and dissemination of test data sets spanning
a large range of conditions.

What additional data elements should be added to data structures to enhance the accuracy or
utility of the data?



4.2. Instrument Processing (Propagation, Wind Speed and Sea State Bias)

Shannon Brown and Estelle Obligis

The Instrument Processing splinter for propagation, wind speed and sea state biases addresses the
calibration, validation and improvement of the various corrections and data products in the altimeter
processing, not including the radar altimeter processing itself (which has a separate splinter).

Ideas for additional data elements, either directly derived from the instruments or from external
sources, that will enhance the accuracy or utility of the data are encouraged.

Characterization of processing and errors will be of great interest, particularly with the comparison
between different missions and the overall assessment of the long-term stability of the products.

Contributions on how to best utilize the planned radiometer instrument enhancements are sought,
including high frequencies, multi-beam, calibration system...

Particular areas for contribution:

e High-frequency radiometer algorithms for path delay or value added products, such as new
precipitation and flagging algorithms

e Attenuation correction algorithms for nadir and swath altimeters

e Updates on sea state bias, especially for Doppler and swath altimetry

e Improved wind speed or path delay retrieval algorithms for altimeter missions, past, present and
future

e Correction products for SWOT nadir and swath data and understanding their spatial power
spectra

e Improvements in terms of processing for higher quality and stability products over ocean,
coastal, hydrology and polar areas

e Climate and long-term performance assessment of products, including multi-mission
consistency

e New instruments and techniques that improve products



5. Outreach, Education and Altimetric Data Services

Hayley Evers-King, Vinca Rosmorduc and Margaret Srinivasan

This session will highlight current education, training and public outreach activities to various user
groups, formal or information education groups, and the general public, the ever popular ‘showcase’,
and data services by each of the partner agencies, science team members and service providers. As
altimetry encompasses multiple organizations, science topics and groups, this session is an opportunity
to collaborate, share our respective and joint activities and outcomes, and to involve scientists in the
education and public outreach (EPO) and data center processes.

Education, training and public outreach of altimetry and its applications are more than ever important,
to enhance understanding in the general public, as well as in new and would-be users, and across
scientific disciplines, of the value of altimetry, for science as well as for practical applications. We
welcome all presentations on this topic, to share the experiences, material and approaches to training
users on the use of altimetry data, available resources and outreach products for a wide audience (and
in multiple languages).

Altimetric Data Services is also an important element of this splinter. It provides a way for exchanging
information and linking projects and users together, including innovative interfaces and approaches of
data dissemination, for all users’ profiles (scientific as well as applied applications) so users can benefit
from the wide variety of altimetry-derived data and services available. Exchanges with science team
members are highly valuable, as experiences and solutions on existing and potential collaborations
between data centers are shared. to better serve users.

This session will also include considerations of impact assessment of altimetry, including societal
benefits (e.g. on practical and applied applications, ocean modelling, climate studies, weather
forecasting etc.).

The ‘Showcase’ element of this session has become a popular forum for members of the OSTST to share
their outreach and data services activities. It also provides a means to demonstrate the breadth of such

activities to the larger OSTST, and perhaps, spur ideas for more participation by team members. Do not

hesitate to propose a one or two-slide presentation to feature in the Showcase!



6. Precision Orbit Determination

Alex Conrad, Alexandre Couhert, Frank Lemoine and Carlos Ferndndez Martin

Precision orbit determination underpins the accuracy and quality of the data for all altimeter missions.

With a thirty-year long altimeter record from six missions on the reference orbit (TOPEX/Poseidon,
Jason-1, Jason-2/0STM, Jason-3, Sentinel-6A/B) and from several others on lower orbits (ERS, Envisat,
CryoSat-2, HY-2A/-2B/-2C/-2D, SARAL/AItiKa, Sentinel-3A/B, SWOT), the focus is now on the long-term
stability of the orbit solutions and on the impact of geographically correlated errors on both the global
and regional Mean Sea Level estimates.

The most critical issues concern the stability of the reference frame for computing the orbits, the
accuracy and fidelity of the force models that underpin the POD computations and the overall quality of
the available tracking data. We monitor closely the performance of the tracking systems onboard the
current flight missions (especially Jason-3 and Sentinel-6) but we are also interested in the general
performance of the SLR, DORIS, and GNSS networks used for orbit determination.

The stability of the reference frame and the tracking systems, and the consistency between the orbits
produced by the different geodetic techniques contributes to the error budget for the altimetric data
and the science products. The new reference frames realizations for ITRF2020 show improvement with
respect to ITRF2014, and we are especially interested in their application to satellite altimetry POD for
each of the techniques. Each of the geodetic techniques has systematic errors that impact the
measurements which affect the POD stability and accuracy on both the short- and the long-term.

With the stringent radial orbit accuracy requirements, the refinement of the satellite force and
measurement modelling continues to be essential. We encourage papers that discuss the latest models
that are applicable for satellite altimetry POD given the operational constraints of latency and the timely
delivery of GDR products.

The POD splinter brings together POD specialists with altimetry users so that the two communities can
interact. POD specialists gather during the splinter to discuss their latest results but they are also there
to answer questions from the community. The goal of the POD splinter is to ensure that spurious orbit-
related signals do not contaminate the altimetric products on medium-term or long-term time scales,
and to help ensure that altimetric data across different missions from different orbits can be compared
and combined in a seamless fashion.



7. Regional and Global CAL/VAL for Assembling a Climate Data Record

Pascal Bonnefond, Shailen Desai, Bruce Haines, Eric Leuliette and Lionel Zawadzki

Determining the random and systematic errors in the fundamental instrument observations and in the
Level-2 geophysical data products is a continuing process that involves participation of both the project
teams and the OSTST investigators. The principal objectives of joint verification are to: 1) assess the
performance of the measurement system, including the altimeter, radiometer and orbit-determination
subsystems; 2) improve ground and on-board processing; 3) enable a seamless and accurate connection
between the current (Jason-3, Sentinel-6MF and Sentinel-6B) and legacy (TOPEX/Poseidon, Jason-1 and
Jason-2) time series and 4) enable the development of Level 3 and Level 4 products by an accurate
analysis of any regional bias between the Reference mission and the other flying altimeters (currently
SARAL, Sentinel-3A&B, CryoSat, HY-2, SWOT Nadir). To succeed in these objectives, the general
approach is to pool the talents and resources of the project and science teams. Engaging the science
team in the continuous CALVAL effort has been one of the hallmarks of success for the TOPEX/Poseidon
and Jason altimeter programs. The CNES and NASA research announcements have consistently
emphasized CALVAL, recognizing that the science investigators conducting research in some of the most
demanding applications (e.g., mean sea level) are often positioned to offer the most innovative CALVAL
solutions. While mostly focusing on ocean surfaces, the analysis over inland waters, sea-ice and land ice
are also covered in this session.

During the first 6 months of each new mission, an intensive verification effort is conducted by all
members of the Verification Team in order to verify the integrity of the system—and to make
adjustments where necessary—before starting the routine GDR/NTC production. However, the
verification effort continues afterwards on a routine and permanent basis. These ongoing efforts are
essential for ensuring the integrity of the long-term Mean Sea Level climate record at the 1-mm/yr level.
Similar objectives are applicable over the other surfaces.

CALVAL activities are conducted based on dedicated in-situ observations, statistics, cross comparisons
between models, different algorithms and external satellite data. The studies go well beyond validation
of the overarching error budget underlying the mission requirements. They focus in particular on the
temporal and geographically correlated characteristics of the errors. Reduction of this class of errors is
critical, since they are conspicuously damaging to estimates of ocean circulation and sea level, lake
water, etc. CALVAL activities also encompass issues related to data return, such as data editing and
flagging. We also encourage CALVAL presentations on specialized topics, such as the characterization of
SSH in Arctic Ocean sea ice leads, the examination of the impacts of SWH, swell, and roughness on SSH
data quality, the assessment over lakes and rivers, etc.

Because of the usual large number of contributions the CALVAL splinter is separated into two parts:
Local CALVAL (focusing on in-situ bias estimates over various surfaces) and Global CALVAL (focusing on
the assessments of correction terms and error budget).



8. Science Results from Satellite Altimetry

Pascal Bonnefond, Alejandro Egido, Severine Fournier, Eric Leuliette, Remko Scharroo and Josh Willis

General science results based on data from satellite altimetry will be included in this session. Although
this session will primarily focus on ocean, cryosphere and hydrological studies based on altimetry
measurement system, we also welcome science contributions that make use of other observations that
do not fit into any of the other splinter sessions. This year 4 main themes have been selected that will
correspond to dedicated oral sessions.

8.1. Science I: Quantifying and Understanding Regional and Global Sea Level
variability, trend and acceleration

Marie Bouih, Benjamin Hamlington and Benoit Meyssignac

Since the beginning of the 1990s, satellite altimeters have provided continuous and near-global
measurements of total sea level change. These measurements have led to an improved understanding
of the sea level change occurring on both global and regional scales. The total sea level change
measured by satellite altimeters combines contributions from different physical processes with a range
of temporal and spatial scales. These processes can also be associated with natural changes occurring in
the Earth system or with forced, anthropogenic changes occurring as a result of global warming.

Understanding the relative contributions from different processes, how those contributions change over
time, and whether they are naturally occurring or forced has important implications for our ability to
project changes that might occur in the future. “Budget” studies on both global and regional scales play
an important role in assessing our understanding of current sea level change, and can provide critical
information about the health of our observational network. Over the past two decades, the satellite
altimeter missions are complemented by the GRACE and GRACE-FO missions, measuring water mass
changes over land and ocean, and an array of Argo profiling floats, which capture steric changes
occurring in the ocean. These three observing platforms have supported ongoing assessments of the
closure of the sea level budget both globally and regionally.

Recently, however, there are indications of lack of budget closure on global scales and regional studies
remain challenging due to greater contributions from natural variability. To understand the source of
any apparent disagreement, it is also crucial to comprehensively estimate uncertainties of total sea level
change and the contributions of individual processes, which will allow for a more definitive assessment
of the budget closure both regionally and globally. This splinter welcomes any contribution focusing on
the global and regional sea level budget and the associated uncertainties. This includes studies that
provide context for the satellite-era by looking at longer records, and contributions that assess the
relative natural and forced contributions to sea level rise.

8.2. Science Il: Large Scale Ocean Circulation Variability and Change
Leon Chafik and Weiqing Han

The over three-decade-long altimetry record, together with expanding in situ observational data sets,
now allows unprecedented examination of variability and changes in all components of the large-scale
ocean circulation and extreme events, such as sea surface as well as their compound occurrences. This
session invites contributions that use altimetry and other data sets, as well as simulations or reanalyses
to understand changes in all components of the three-dimensional large-scale ocean circulation,
including boundary currents, gyre-scale circulation, and overturning circulations as well as extreme
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events. We also seek contributions that use altimetry to understand the linkages between ocean
circulation and heat content changes, their connections with atmospheric variability, and interactions
between large-scale and shorter spatio-temporal scales of oceanic variability (e.g. mesoscale
turbulence).

8.3. Science Ill: Mesoscale and sub-mesoscale oceanography

Heather Roman-Stork, Clément Ubelmann and Jinbo Wang

Recent reprocessing of along-track altimeter data has reduced along-track errors and revealed smaller
finer spatial scales in Jason and Sentinel-6 Ku-band altimeters, as well as Ka-band data from
SARAL/AIltiKa and SAR data from Cryosat-2, Sentinel-3 and Sentinel-6. New mapped products now
display realistic spatial structures that were absent in earlier products. This session will highlight recent
progress in mesoscale and submesoscale research.

We welcome studies that utilize altimetry — including SWOT — in synergy with other satellite data (SST,
SSS and ocean color), in-situ data or models to investigate oceanic processes at meso- and finer scales.
Contributions examining the interaction between the mesoscale and large-scale circulation through
eddy effects on ocean transport, water mass modification, and mixing are encouraged. An emerging
topic of interest is the interaction of high-frequency internal tides and internal waves with the
mesoscale eddy field, and their signature in SSH.

8.4. Science IV: Altimetry for Cryosphere and Hydrological Studies

Jéréme Bouffard, Jean-Francois Crétaux, Sinead L. Farrell and Karina Nielsen

Over the past 30 years, satellite radar altimetry has revolutionized our understanding of the world’s
oceans, but early advances were limited to the open-ocean and ice-free regions, neglecting large portions
of the Polar regions and inland water bodies. Thanks to the continued efforts of the space agencies and
the scientific user community to advance satellite altimetric techniques over the cryosphere we can now
observe sea level in the polar oceans, variations in ice thickness (sea ice, ice sheets, glaciers) and changing
inland water levels (lakes, reservoirs, rivers, floodplains), opening a wide range of novel applications.

The new generation of higher-resolution altimetry instruments based on SAR (CryoSat-2, Sentinel-3,
Sentinel-6), SARin (CryoSat-2, CRISTAL), laser (ICESat, ICESat-2) and interferometry (SWOT, Sentinel-3
NGT) techniques is delivering breakthroughs in the monitoring of ice and hydrological surface parameters.
These missions also extend the spatiotemporal reach of the historical pulse-limited altimetry time-series
from ERS-1/2, TOPEX/Poseidon, Envisat, Jason-1/2/3, HY-2A and SARAL/AItiKa. Processing algorithms and
validation approaches targeted for applications in the cryosphere and hydrosphere continue to evolve
and are becoming mature. The science and operational application communities look to significantly
improve modeling and forecasting skills through assimilation of these altimetry observations within
hydrological and coupled ocean-ice models. Improved sampling of the polar oceans with high-resolution
data is also enabling novel domain awareness in ice-covered waters for maritime activities.

We encourage contributions that utilize past and present altimetry missions, focusing on the cross-
calibration of multiple data sets, or which look to the next generation of sensors for research or emerging
operational applications. The session also welcomes presentations that provide new scientific insights into
the cryospheric and hydrological processes.
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9. Sentinel-6 Validation Team (S6VT) Meeting

Pascal Bonnefond, Alejandro Egido, Severine Fournier, Eric Leuliette, Remko Scharroo and Josh Willis

The Sentinel-6B mission was launched on 16 November 2025. After a successful commissioning period
of few months, it will enter routine operations a year later and became the reference mission
(succeeding Sentinel-6 MF).

This splinter focuses on the status of Sentinel-6B mission and welcomes contributions on:

1. The status of the Sentinel-6B data products and processing;

2. The analyses related to the end user requirements done by the partnered agencies in the
framework of the MPWG (Mission Performance Working Group);

3. Calibration/Validation studies by S6VT members and others;

4. The monitoring of Sentinel-6B performance.

5. Analysis of the Sentinel-6B/Sentinel-6 MF tandem phase
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10. Synergies Between Argo, GRACE and Altimetry

William Llovel and Nathalie Zilberman

This session focuses on fostering the integration of in situ and remote observing systems to better
understand the sampling limitations and technical issues that impact estimates of sea level change and
halter our ability to assess and predict contributions from ocean mass, and thermosteric and halosteric

fluctuations.

The objectives of this session are
(1) Developing synergies between in situ and remote observing systems to close the sea level

budget at regional-to-global and interannual-to-decadal scales
(2) Stimulating collaborative projects between observationalists and modelers to decrease the
spread in predicted fluctuations of sea level, ocean heat and salt content and ice melt from

ocean-climate models and ocean reanalysis, and improve agreement between model predictions

and observations.
We welcome any contribution relating to the objectives described above.
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11. The Geoid, Mean Sea Surfaces and Mean Dynamic Topography
Ole B. Andersen and Marie-Isabelle Pujol

The MSS, Geoid and MDT are key products for referencing altimetry. The quality of the altimetric sea
level products (Sea Level anomaly, Absolute Dynamic topography) and the derived ocean surface
currents directly depends on the quality of these surfaces, even more so when focusing on small- and
sub-mesoscale signals now accessible through new wide-swath technology (SWOT). With the successful
launch and availability of data from current satellites - including conventional altimetry, unfocused SAR,
fully focused SAR and interferometric altimetry - new high-resolution measurements are now available
for the computation of the reference surfaces. However still challenges remains. Firstly, how do we
consolidate the various altimetric data (conventional, unfocused SAR, fully focused SAR and
interferometric altimetry) when it comes to deriving reference surfaces. Secondly, how do we create
optimal reference surfaces in complicated regions like coastal, inter-tidal, Polar Oceans and fjords.

In this splinter we invite presentation in various aspects of this research fields, both on developing new
geoid/MSS/MDT and their use of these for novel and/or innovative oceanographic and geophysical
research.
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12. Tides, internal tides and high-frequency processes

Loren Carrere, Florent Lyard and Richard Ray

Altimeter measurements are corrected from several geophysical parameters in order to isolate the
oceanic variability. Two global ocean and loading tide models are used in present altimeter GDRs to
remove the barotropic tide component, and the internal tides signatures is also partly corrected with
specific models since a few years. Internal tides have a surface signature of several cm with short
wavelengths and recent insights from new HR and wide-swath observation from SWOT mission pointed
out the importance of characterizing and removing also higher modes and non-stationary internal tide
signals in the Sea Surface Height measurement.

Under the subject of tides, contributions are suggested on new global models and their accuracies, on
comparisons and residual weaknesses of existing models (especially the two models on the GDRs), on
radiational tides and interactions with the other High-Frequency corrections, and on new tidal datasets
that can be used for model validation or data assimilation.

Contributions are also suggested on internal tides signals, on new internal tides models and their
performances, on the characterization of the non-stationary internal tides and the ways to remove this
signal from altimeter measurements.

Under the subject of High-Frequency aliases, a discussion is intended on (non-tidal) sea level variability
at frequencies poorly sampled by the altimeter and on ways to "de-alias" the records. Of particular
interest are contributions on the impact of current de-aliasing products on data analysis and
interpretation and on possible improvements to those products (new model or data filtering
developments, quality assessments of relevant atmospheric forcing fields, etc.).

Contribution on new coastal tides and storm surges models is also suggested as such approach will allow
improving regional altimetry accuracy.
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13. Wind and waves (including CFOSAT)

Lotfi Aouf, Daniéle Hauser, Joanna Staneva and Doug Vandemark

CFOSAT is a new oceanographic satellite mission which has been successfully launched on October 29t
2018. Its embarks two Ku-Band radar payloads (https://cfosat.cnes.fr/fr/):

- SWIM - Surface Waves Investigation and Monitoring — (French contribution) which includes a nadir
beam (like standard altimeters) and five off-nadir beam (2 to 10° mean incidence) which illuminate the
surface with a rotating geometry. SWIM is dedicated to the measurement of wave properties:
directional spectra of ocean waves from the off-nadir beams, and significant wave height (and wind
speed) from the nadir beam.

- SCAT (Chinese contribution), which is a fan-beam rotating scatterometer dedicated to provide winds at
the ocean surface

Thanks to this design, CFOSAT offers the opportunity to develop new studies, such as joint analysis of
space evolution of wind and waves, detailed analysis of the spectral properties of the wave field (in
particular its directionality). The spectral information on waves will also be of great interest to study
wave/current wave/sea-ice interactions and to feed the coastal studies with sea state boundary
conditions.

Presently several groups contribute to the calibration and validation of the geophysical products. They
have already shown the excellent quality of the data. The intense CAL/VAL phase has been completed by
July 2019.

During OSTST meeting, i.e. about one year after the launch, the splinter session is dedicated to report on
the first studies carried out using the CFOSAT geophysical products (radar cross-section, ocean surface
wind and waves) and to let know the scientific community about the potential of CFOSAT observations,
first for ocean and air/sea interactions studies, but also for sea ice and continental research studies.

For this splinter session, contributions are expected on:
- geophysical CAL/VAL (calibration/validation) of the CFOSAT products

- synergetic use of CFOSAT products with data from various missions and sensors (altimeter, SCAT,
SAR,wave spectra from altimeters Sentinel-6, Sentinel-3 or SWOT,...) or in-situ measurements

- ocean wind and waves analysis using CFOSAT or SWOT and combined observations

- sea ice, continental ice shelf; bare soil or vegetation using CFOSAT or SWOT and combined
observations

- CFOSAT data assimilation in numerical models (global and regional)
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14. Workshop on Sentinel-6 Next Generation Orbit

Alexandre Couhert, Benoit Meyssignac and Detlef Stammer

The TOPEX/Poseidon, Jason-1, Jason-2/OSTM, Jason-3, and Sentinel-6 Michael Freilich have been
measuring sea surface height (SSH) anomalies for more than 30 years now. Sentinel-6B and Sentinel-6C,
planned to be launched in 2025 and 2030 respectively, will continue the legacy. Initially, the TOPEX orbit
was selected to support the science objective of understanding the ocean geostrophic circulation and its
variability. A high-precision repeat-orbit reference altimeter mission was needed to estimate SSH
anomalies with great accuracy at a repeat cycle of close to 10 days. This required a stable along-track
mean SSH (composed of geoid signal superimposed by a mean dynamic SSH signal), a close to 90° at
mid-latitude cross-over points (to obtain the determination of two orthogonal current components),
minimal orbit determination errors and the need to avoid aliasing of major tidal constituents into the
mean or the seasonal cycle. All these requirements lead to the choice of a 1336 km circular orbit inclined
at 66°.

These missions are costly to launch because of their relatively high-altitude orbit. In addition, the recent
enforcement of space debris mitigation laws, which require a controlled deorbiting of any spacecraft at
its end-of-mission time, increases mission costs even further, as well as its more frequent replacement
due to the shorter lifetime under stronger radiations at high altitude. These costs have become so
significant that they directly impact spacecraft design and raise concerns about the economic viability of
future recurrent missions. While starting to plan for the future altimetric missions, especially the
Sentinel-6 Next Generation (S6NG) mission, planned to be launched in 2036, we need to review some
mission design requirements, in particular if it’s still necessary to place S6NG in the historical
TOPEX/JASON/S6 reference orbit to meet its scientific and operational goals, or if an alternative orbit
could provide equivalent or improved outcomes.

This special session will attempt to bring insights on the re-evaluation of altimetry mission orbits to

develop a globally optimized, sustainable constellation to support both operational oceanography and
climate monitoring.
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15. Others (Posters only)

Pascal Bonnefond, Alejandro Egido, Severine Fournier, Eric Leuliette, Remko Scharroo and Josh Willis

All abstracts not related to dedicated splinters.
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