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S3A: 2016-

S3B: 2018-

S3C: 2026 (TBC)

S3D: 2027/8+ (TBC)
Copernicus Sentinel-3 First Generation
20 years of consistent Operational 
measurements  
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Classical altimetry topography products 
derived from Sentinel-3 up to 81.5 deg N/S

Sea Surface 
Height

Sea level riseWind and Waves

DEM, Tides, Hydrology, MSS … Sea ice and Ice sheets
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Copernicus User Needs

• User Needs are sourced from Official European 
Commission Documents

• Wide ranging needs that, at high time and space 
resolution, cannot always be met

• Nevertheless, we can see strong and clear User Needs for 
Topography (i.e. SSH, Hs, winds,  River and lakes, sea 
level, continuity of the altimeter reference mission, 2D-wave 
spectra, Ice sheet elevation and dynamics, sea ice 
thickness, Surface ocean currents (TSCV for marine plastic 
debris etc)…)

• ESA Analysis of User Needs provided by the European 
Commission provides the justification and traceability 
for S3NG-Topo.
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S3NG-T Mission Requirements



6

S3NG-T Mission Aim and Objectives

• Mission aim and Objectives stem from the analysis of 
User needs and Copernicus Space Component Long 
Term Scenario

• Target is to guarantee the continuity of S3 today

• For ALL topography variables SSH, Hs, U10, 
Sigma0, sea ice, land ice, river and lakes…

• Then, to enhance S3 and address:
• Sampling and coverage  time AND space 

sampling (#1 User Need – for everyone 
working with altimetry)

• Hydrology sampling and performance (now 
primary Objective by EC request)

• Provide new products to meet evolving 
Copernicus User Needs.
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S3NG-T Mission Status

• A competitive phase A/B1 feasibility study derived the mission concept, with two consortia in 

parallel, ADS and OHB.

• The Mission Gate Review (MGR) –with inputs from CNES, NASA/JPL from SWOT in-flight 

performance and Phase A/B1 studies– endorsed the baseline mission implementation option.

• ITT released for implementation phase B2/CD, with mandatory providers for the swath and nadir 

altimeters (TAS-FR) and for the microwave radiometer (Airbus-ES).

• Kick-off of the industrial consortium Q2 2026

• Satellite PDR Q2 2029

• Satellite QAR end 2033
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S3NG-T Mission Concept

Constellation of 2 large satellites, flying in formation in sun-
synchronous dawn-dusk (LTAN 6pm) orbit. Same ground-track 
as Sentinel-3 A/B.

SAOOH, ka-band across-track interferometer:
 2 operation modes: LR for open ocean and land ice, and 

HR for ocean and hydro/sea ice. 

POS-5 Ku-band Nadir SAR altimeter, provides baseline continuity.

3-Beam multi-frequency microwave radiometer (MWR).

Constellation can achieve global 5-day revisit with an effective 
ocean spatial resolution of 50 km (key driving requirements for 
mission design).
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S3NG-T Baseline Orbit Configuration:
Sentinel-3 A/B ground tracks 
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Orbit configuration achieves coverage 
requirement: 80% in 5 days / 50 km resolution.



11

S3NG-T Baseline Acquisition Scenario

• Continuous acquisitions over different Areas of Interest
• SAOOH has different modes depending on the Area of 

Interest
• POS-5 performs continuous acquisitions over all areas
• MWR provides continuous acquisitions

• SAOOH RAW data acquisitions upon request, only planned 
during commissioning.

• SAOOH Wave Mode ensures continuous access to wave 
spectrum over ocean across the swath.

• SAOOH can activate the swath beams independently, 
providing flexibility to the mission.
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The S3NG-T SAOOH Instrument

• S3NG-T/SAOOH design tailored to mission requirements.

• Similar acquisition geometry to SWOT: 

two swaths of 50 km with a 20 km gap around nadir, 

covered by the SAR nadir altimeter.

• Each swath is illuminated alternatively (single-side swath 

mode (HRFF) with continuous chronogram also available).

• Four Rx beams per sub-swath for better SNR with a non 

deployable antenna.

• 200 MHz bandwidth for a cross-track resolution ranging 

from 60m (inner swath) to 10 m (outer swath)

• 128 consecutive pulses on each swath allow along-track 

resolution of 30 m.

Courtesy TAS-FCourtesy TAS-F
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The S3NG-T SAOOH Instrument

• SAOOH features a more compact baseline on a stable 

antenna bench

• All elements mounted on a reference carbon fibre 

baseplate, including the Gyro and Star Trackers

• POS5 antenna shares the same baseplate

• Accommodation based on central ring: decouple platform 

thermo-mechanical variation during the mission

• Ultra-stable baseplate, reflectors and structure 

technology inherited from the Ku/Ka band radar 

interferometer IRIS on Copernicus CRISTAL mission

• Optimal gain, adapted to acquisition geometry , enable 

steady random error in whole swath.
Courtesy TAS-F
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SAOOH Instrument CBE meets 
mission requirements with margin 

Courtesy TAS-F Courtesy TAS-F

SSH Systematic errors before cross-calibration are below 1 cm 
for wavelengths lower than 10000 km, thanks to

antenna stability and last generation Star Trackers / Gyro
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S3NGT End-to-End Simulations

Courtesy CLS
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S3NGT End-to-End Simulations
SSH performance over ocean

Courtesy CLS
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S3NGT End-to-End Simulations
WSE performance over hydro

Courtesy CLS
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S3NGT Systematic Errors

Courtesy CLS
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S3NGT Systematic Errors

Courtesy CLS
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The S3NGT-MPUA Project
(poster #ST2025HS6_001)

The project is aimed at assessing the S3NG-T mission performance from a metrological perspective. 
Uncertainty budget is being put in place to combine all elements of the mission.

Uncertainty/Performance assessment based on SWOT data (tailored to S3NGT mission characteristics) and 
simulations. Approach complementary approach to industry studies. 

First results confirm the fitness for purpose of the mission and compliance with Mission Requirements.
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Conclusions

• The Sentinel-3 Next Generation Topography Mission is progressing very well. 

Procurement process for the satellite B2CD Phase on they way. Main instruments 

mandatory providers selected.

• With two-swath altimeters flying in formation, S3NGT follows in the footsteps of the 

SWOT mission.

• Performance assessment in Phase A/B1 studies and the S3NGT-MPUA project is 

showing that the current mission implementation baseline is meeting the Mission 

Requirements. 
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Any questions ?
e: alejandro.egido@esa.int  

mailto:alejandro.egido@esa.int
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