
Retrospective: Satellite Altimetry 
Calibration and Validation
Christopher Watson (UTas)
Benoit Legresy (CSIRO)



The height of the ocean surface responds to many processes over diverse spatial and temporal scales. 
Satellite altimetry delivers precise measurements of Sea Surface Height (SSH). Global Mean Sea Level has 

emerged as a fundamental climate data record.



Space environment… Orbit/Frame…
ITRF

Ionosphere… Troposphere…

Sea state… Geophysical deformation…

Multiple missions…

Sea Level Climate Data Record

TOPEX-A TOPEX-B Jason-1 Jason-2 Jason-3 Sentinel-6



TOPEX / Poseidon
Aug 1992 

Jason-1
Dec 2001 

OSTM/Jason-2
June 2008 

Jason-3
Jan 2016 

Sentinel-3A
Feb 2016 

Sentinel-3B
Apr 2018

Sentinel-6 / 
Michael Freilich
Nov 2020

SWOT
Dec 2022

Validation
(by science / validation 
teams, diverse array of 

approaches)

Understand      
/ Improve

(by science, validation 
and engineering teams)

Data Release
(by agencies, first to 

science / validation teams, 
then open to all users)

Sentinel-6B
Nov 2025 

Validation is Core to Mission Design:



Bass Strait Altimetry
Validation Facility

Altimeter Sea 
Surface Height

In situ Sea 
Surface Height=

Australian Contribution to Altimetry:
The Bass Strait Validation Facility
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Bass Strait Site Evolution:



Keeping Pace with 
Satellite Progression…

• Satellite altimetry has advanced 
considerably with recent missions 
leading to improved precision and 
spatial resolution.

• Keeping pace with this has 
required continued 
development of our in situ 
instrumentation – both 
surface and sub-surface. 
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Typical Absolute Bias Results:



9GPSS Lecture
October 2025 /29

SWOT

50 km 50 km

• Surface Water Ocean Topography
• Launched Dec 2022



2023-11-15

Previous SWOT

2023-11-15                        +/- 5 days 

Lengthscale

• Validation of the observability of fine-scale dynamics with SWOT
• Uncover the finer scale ocean dynamic features and their impact on heat and carbon transfer
• Opening coastal applications very close to the beach or headland                                                             

(with necessary expertise)

?

SWOT shows more energy over 10-100km scales than was 
observable before 



Fast Sampling Phase

Science Phase

SWOT satellite SSH noise level from Bass Strait



SWOT directly measures long 
period swell:
• Swell and reflection from coast, 

an important factor in coastal 
erosion, visible in SWOT data.

• Validated thanks to accurate 
wave information from the 
GNSS instrument on SOFS.
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Validation drives development in SWOT wave products:
• SOFS data critical to validation of 2D wave products.
• Data from SOFS and Bass Strait has enabled further 

evolution in wave algorithms by the agencies.

Hay et al., 2025



Summary and Perspectives
Challenges:
• Weather…
• Bulk carriers…
• Scallop trawlers…
• Public concerns over fish farming…
• Oil price / inflation…
• Satellites keep getting better (!)…

Future Opportunities:
• Shift towards SWOT-like altimeters 

(Sentinel-6NG and Sentinel-3NG).
• International community looks towards 

our sub-facility – we are well prepared 
to continue our contribution.

Evolution:
• Started one mission at a time, now optimised 

to validate up to five at a time.
• Precision of our contribution to mission 

agencies is leading internationally (~16 mm).
• Successful short-term expansion to validate 

the game-changing SWOT mission.
• Not just SSH… waves and troposphere too.

Current Focus:
• Maintain optimised, efficient approach.
• Now focused on the new Sentinel-6B 

(launched Nov 2025) to ensure continuity 
of sea-level record.

• Sentinel-3C coming soon (end 2026).
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Puerto Rico

Montpellier

ChicagoOSTST / S3VT / S6VT / SWOT ST
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