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Overview of S6-JTEX 

and way forward



4Sentinel-6MF Mission

Copernicus Sentinel-6 Michael Freilich (S6-MF)

• New reference mission to ensure enhanced continuity of the long-term 

data record for climate studies

• New sensors: Highly precise radiometer (AMR-C) and new radar altimeter 

(POS4) with a new architecture and new capabilities currently 

commissioned to assess:

o Continuity of LR mode with previous Jason series

o Consistency between LR and SAR mode data

o Consistency between SAR RAW and SAR RMC 

o Also analysis of new LR and SAR configurations and processings

to better exploit the altimeter performance 

• mitigating any possible GMSL error, sea state effects and mesoscale error

• benefit of using higher resolution processing over inland 

waters, cryosphere surfaces but also over ocean
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Tandem from a Climate perspective

• To perform very accurate calibration of the S6-MF altimeter (for the two 

chains) and radiometer against the reference mission

• To identify discrepancies between missions and different operating 

modes, but also drifts or periodic signals and establish strategies to 

correct for these errors

• To produce homogeneous and unbiased time-series observations and 

allow a precise estimate of uncertainties (with an error on the trend of 

less than 1mm/year) for long term climate data records and applications

• To also ensure the continuity of the long-term radiometric correction time 

series

S6-JTEX Science Objectives
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Expected impact of the Tandem for sea state

• To provide accurate SWH quantities for marine weather and sea state forecasting 

but also growing interests in long-term multi-mission altimeter records of sea state

• To gain understanding of the different sea state effects contributing to the sea 

surface height retrievals uncertainty

o Increase of measurement noise on SSH with SWH

o Sensitivity to long ocean waves (T02, energy, orientation): 

• High-frequency noise on altimeter estimates

• Increase of SSH variance at long wavelengths (spectrum aliasing)

o SWH bias induced by orbital wave velocities which can in turn impact SSH through 

SSB correction

o Other phenomena affecting SAR altimetry signals (surface currents, wind speed)
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Expected benefit from innovative processing and applications

• To make use of innovative algorithms to improve the altimeter 

performances:

o SAR processing at higher sampling to better sample water targets (leads, 

river/lakes, frozen lakes), but also to mitigate swell-induced aliasing artifacts

o Use of customized solutions for more challenging applications as coastal zone, 

inland water and sea-ice

o Benefit of new delay-Doppler processing at mesoscale, ..

• To assess the enhanced fully focused SAR (FF-SAR) capabilities to better 

map inland waters (and sea ice leads) but also provide more details of the 

ocean surface structure
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• To exploit the tandem phase between S6-MF and Jason-3 to 

demonstrate the high benefit of this new altimeter reference mission 

to extend the legacy of sea-surface height measurements

• To gain understanding of the different sea state effects contributing to 

the sea surface height retrievals uncertainty, but also impacting the 

quality of SWH quantities

• To develop a number of scientific studies that fully exploit the S6-MF 

capabilities and make use of innovative processing (higher posting-rate 

UFSAR, FF-SAR) to allow for new potential products and applications

• To report these results to the science community in peer-reviewed 

journal articles and present them in conferences, also available on the 

project website (https://www.s6-jtex.org/)

https://www.s6-jtex.org/
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S6-JTEX Study Planning and Milestones

PM7 April 2024
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Id Title Activity Theme Status Article Leader

1.1
Validation of the S6-MF measurements over open ocean and characterization 

of potential differences/discrepancies with respect to Jason-3
CalVal ocean Submitted D-70

1.2 Evaluation of the performance of S6-MF measurements in coastal areas CalVal ocean Published D-80

2.1 Study of second calibration phase between S6-MF and Jason-3
uncertainties 

and GMSL
Submit in May D-160

3.1 Validation of S6-MF sea state measurements using triple collocation analysis sea state Submitted D-100

3.2
Exploiting differences and processing techniques to study ocean swell waves 

and high sea states and mitigate their impact on S6-MF SSH measurements
sea state Submit in May D-110

4.1
Exploiting the S6-MF effective number of looks (ENL) for sea state 

applications

statistical analysis 

of L1 data
Submitted D-120

5.1
Exploitation of Fully focused SAR (FFSAR) processing using S6-MF over ocean 

and sea ice surfaces
FF-SAR processing Published D-130

6.1
Characterization and exploitation of S6-MF and J3 in support of improved 

hydrology products

inland water 

analysis
Submitted D-140

7.1 Study of the S6-MF capability for estimating the Lake Ice Thickness 
cryosphere 

surfaces
Submitted D-230

8.1
Study of new S6-MF capability in tandem with J3 and together with other 

satellite data sets to measure internal wave surface signatures over the ocean

internal waves 

detection study
Published D-150

11S6-JTEX Case Studies



D-70    "Assessment of Sentinel-6MF low resolution numerical retracker over ocean: continuity on 

reference orbit and improvements" (CLS)

D-80  "Coastal Assessment of Sentinel-6 Altimetry Data during the Tandem Phase with Jason-3" (TUM)

D-160 "Benefits of a second tandem flight phase between two successive satellite altimetry missions 

for assessing the instrumental stability " (Magellium)

D-100  "Uncertainties in sea state observations from buoys and satellite altimeters during the 

Jason-3/Sentinel-6 MF Tandem Experiment " (NOC)

D-110  "Analysis of the sea state impact on Sentinel-6MF Delay/Doppler measurements" (CLS)

D-120  “Exploiting the Sentinel-6 Michael Freilich Equivalent Number of Looks for Sea State Applications" (Aresys)

D-130  "Optimal configuration of Omega-Kappa FF-SAR processing for specular and non-specular targets in

altimetric data: the Sentinel-6 Michael Freilich study case" (CLS/Aresys)

D-140  "Characterization and exploitation of S6-MF products over inland waters exploiting the tandem phase 

with Jason3, towards centimetric accuracy hydrology products" (CLS)

D-230 "Improving the Estimation of Lake Ice Thickness with high resolution altimetry data" (CLS)

D-150 "Using a Tandem Flight Configuration between Sentinel-6 and Jason-3 to Compare SAR and 

Conventional Altimeters in Sea Surface Signatures of Internal Solitary Waves" (Univ. Porto)

S6-JTEX Papers 12
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Communication

• Project website (https://www.s6-jtex.org/) 

opened on a public server

• Containers:
❑ News

❑ Projects 

❑ About S6-JTEX

❑ Calendar/Meetings

❑ Case studies

❑ …

❑ Data Access

❑ Satellite Activity TimeLine (SATL)

❑ ..

❑ Documentation (project reports, 

article/presentation references)

❑ Partnership

❑ Contact us

Website
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Communication

• Project website (https://www.s6-jtex.org/) 

opened on a public server (with restricted 

access)

• Containers:

❑ News

❑ Projects 

❑ About S6-JTEX

❑ Calendar/Meetings

❑ Case studies

❑ …

❑ Data Access

❑ Satellite Activity TimeLine (SATL)

❑ ..

❑ Documentation

❑ Partnership

❑ Contact us

Website



CCN#1 TASKS
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• List of activities for possible CCN#1 

https://groupcls.sharepoint.com/:x:/r/sites/S6-JTEX/CCN%231_S6JTEX_studies.xlsx

Perspectives

https://groupcls.sharepoint.com/:x:/r/sites/S6
https://groupcls.sharepoint.com/:x:/r/sites/S6-JTEX/Shared%20Documents/General/02-Work%20Documents/CCN%231_S6JTEX_studies.xlsx?d=w4ff69207b93f4bd19c9a9744610027f4&csf=1&web=1&e=WRSMlE


Id Title Activity Theme Leader

1 Lake Ice Thickness follow up: multi-sensor analysis cryosphere surfaces

2 Floe/lead coverage estimation from Sentinel-6 altimetry data cryosphere surfaces

3 Very short temporal scale sea state variability sea state

4
Global oceans collocation study to evaluate sea state uncertainty for tandem and model / reanalysis 

data
sea state

5
Development of a new Sea State Bias or pseudo-SSB correction dedicated to delay/Doppler 

measurements
sea state

6 Coastal evaluation of S6: how does it compare to SWOT? coastal study

7 Capability of S6 to observe SWH gradient in the coastal zone coastal study

8 Characterization of Internal Solitary Waves based on Sea Leval Anomalies for S6/J3 tandem mission
internal waves 

detection study

9 Leveraging the second S6/J3 tandem phase to quantify relative inter-mission drifts CalVal ocean

10 Application and generalization of the two-tandem-phase validation method
uncertainties 

and GMSL

11
Assessment of Sea Ice Concentration and Snow Depth estimation algorithms using S6 AMR-C and 

HRMR radiometer brightness temperatures

radiometer /

cryosphere surfaces

12
What is the impact of high frequency channels of S6 HRMR on the Wet Tropospheric Correction 

performance over ocean and coastal areas 

radiometer / 

ocean study

19Follow-on S6-JTEX activities



Scientific Activities
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S6-JTEX Deliverable Item List

Item Title Title Responsible Deliveries Completion Status issue Associated Milestone

D-10 SAP Science Activity Plan CLS KO+1.5, KO+3 100% available on website 1.0 DSM (T0+1.5m)

D-20 WWW Study web site CLS KO+3, each PM, FR 100% site publicly accessible 1.0  -

D-30 PPT PowerPoint for each case study ALL KO+3, each PM, KO+21 100% available on sharepoint 1.0  -

D-40 S6-JTEX-DATA Master data set CLS KO+3, FR  - 1.0

D-50 S6-JTEX-DB Master data set searchable database CLS KO+3, FR  - 1.0

D-60 S6-JTEX-SATL satellite activity timeline CLS KO+3, FR 100% available on website 1.0  -

D-70 Paper-1 CalVal open ocean and GMSL CLS KO+12, each PM, FR 100% submitted 1.0 FR

D-80 Paper-2 Coastal study TUM KO+12, each PM, FR 100% published 1.0 PM6

D-90 Paper-3 Uncertainties and GMSL CLS KO+12, each PM, FR

D-100 Paper-4 Sea state NOC KO+12, each PM, FR 100% submitted 1.0 FR

D-110 Paper-5 Sea state CLS KO+12, each PM, FR  -% in prep 1.0  -

D-120 Paper-6 Statistical analysis of L1 data ARESYS KO+12, each PM, FR 100% submitted 1.0 FR

D-130 Paper-7 FF-SAR processing CLS KO+12, each PM, FR 100% published 1.0 FR

D-140 Paper-8 Inland water analysis CLS KO+12, each PM, FR 100% submitted 1.0 FR

D-150 Paper-9 Internal waves detection study UNIV PORTO KO+12, each PM, FR 100% published 1.0 PM4

D-160 Paper-10 Uncertainties and GMSL MAGELLIUM KO+12, each PM, FR  -% in prep 1.0  -

D-230 Paper-11 LIT CLS KO+12, each PM, FR 100% submitted 1.0 FR

D-170 SR Scientific Roadmap CLS FR-1 100% available on sharepoint 1.0 FR

D-180 FR Final Report CLS FR-1 100% available on sharepoint 1.0 FR

D-190 TDP Technical Data Package CLS FR

D-200 CCD Contract Closure Documentation CLS FR

D-210 FP Final Presentation ALL FR 100% available on sharepoint FR

D-220 MR Executive progress report and Actions CLS FR 100% available on sharepoint  -

22
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Available on the S6-JTEX sharepoint

• Deliverables
https://groupcls.sharepoint.com/:f:/r/sites/S6-JTEX/03-Deliverables

• Meeting presentation/MoM
https://groupcls.sharepoint.com/:f:/r/sites/S6-JTEX/04-Meeting

Deliverables

https://groupcls.sharepoint.com/:f:/r/sites/S6-JTEX/Shared%20Documents/General/03-Deliverables?csf=1&web=1&e=x2owRk
https://groupcls.sharepoint.com/:f:/r/sites/S6-JTEX/04-Meeting


Actions, AOB and

Conclusions



Review of Actions

• XX
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AOB & Conclusions

• XX

26


	Diapositive 1
	Diapositive 2
	Diapositive 3
	Diapositive 4
	Diapositive 5
	Diapositive 6
	Diapositive 7
	Diapositive 8
	Diapositive 9
	Diapositive 10
	Diapositive 11
	Diapositive 12
	Diapositive 13
	Diapositive 14
	Diapositive 15
	Diapositive 16
	Diapositive 17
	Diapositive 18
	Diapositive 19
	Diapositive 20
	Diapositive 21
	Diapositive 22
	Diapositive 23
	Diapositive 24
	Diapositive 25
	Diapositive 26

