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Satellites 

• Satellite is a recognized element of the ocean 
observing system.  
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- Deep ocean warming, steric effect repartition  (GRACE) 
- Decadal modulation of PDO & ENSO 
- Global mapping of eddies 
- Iceberg tracking 
- Complex interaction of CMO processes & deep water masses (SST, OC vs ARGO)  
- Ship routing  
- Ocean bottom geodesy  
- Hurricane forecast improvement (ocean heat content through altimetry) 
- Wind- eddies coupling ((scatteromettry, SST, altimetry) 
- Subduction and onset of subtropical and modal waters  
- Tide models improvement (altimetry), importance of dissipation on continental shelves e la 

marée sur les plateaux 
- Internal waves 
- Etc… 



Satellite observation is 

• Global 
 
 
 

• Homogeneous 
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…but also 

• Repetitive / long term 
 
 
 
 
 
 
 

• Wide field / high resolution 
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And in most cases quite accessible 
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Key satellite-based ocean parameters 

• Surface parameters 
– Sea surface temperature 
– Sea Surface salinity 
– Ocean color 

• Sea surface topography 
– Tides  
– Ocean circulation 
– Sea level rise 
– Bathymetry 

• « Sea state » parameters 
– Ocean Surface Wind 
– Waves 
– Surface Currents 

• Gravity 
• Sea ice 
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Current status: rich context 

• past/current/approved: 
97 records 
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• Operational ocean 
monitoring from 
space is a reality! 
 



Challenges 

• Evolution of operational missions 
– Altimetry: from nadir to swath 
– Enhancing space/time coverage & resolution: geo ocean color 

 

• New measurements 
– Ocean surface currents 
– Sounding ocean color 

 
• Continuity (or enhanced continuity) 

– Salinity 
– Gravimetry 
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Altimetry evolution 

9 



SWOT mission: wide-swath altimetry 
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• « Next 15 years of altimetry », 2009: Constellation User Requirement Documents + Assmanhausen 
OST-VC meeting 
o Reference mission + complementing 

 Nadir altimetry only (swath altimetry mentionned) 
 Structured the current constellation  

(reference mission Jason + SARAL/S3/Hy-2/Cryosat) 
 Standards for products 

Altimetry - current  Constellation URD 



• Objective 2018-2019: prepare a new URD 
o Discussed in OST-VC meeting 2016 and 2017 
o Early works through CNES phase 0 study (mix nadir/swath, global UR analysis) 
o Coordination CNES-ESA (swath altimeter for operational oceanography => URD SAOO) 

• What should be in it? 
o Analysis of user needs: systematic + exploratory 
o Swath altimetry + nadir altimetry : combined 
o Recommandation for an « operational constellation » (targets: copernicus NG, China altimetry 

programme) 
o Recommandation for additional science missions in complement 
o Links with other obervables 

  
 

Update of constellation URD (CEOS – Ocean 
Surface Topography Virtual Constellation) 



Example SAOO URD 

• 50 km/5 days as 
effective resolution  

• Precision/accuracy set so that this 
effective resolution is met everywhere-
everytime with an 80% probablility 

• Identify auxilliary information needed 
(tides, gravity field…) 

• Identify what is not considered in 
requirement (internal wave, 
submesoscale) 



Ocean color 

Need for more geostationary ocean 
color (beyond GOCI, GOCI-2) 
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Wind, waves, currents 

• Winds => 
Meteorological 
satellites 

• Waves: SAR, CFOSAT 
30 oct 2018 (2D 
spectrum) 

• Currents: SKIM 
proposal EE9 

15 



Ocean surface currents 

• Ocean surface currents can be 
monitored « directly » 

– SAR imagery 
– Along-track interferometry 
– Doppler scatterometry 
– Surface kinematics 

• Challenging measurement 
– Many 1st order corrections (sea 

state) 
 

 
16 



Ocean surface salinity 

• L-band radiometry 
offer measurement of 
sea surface salinity 

• Extremely rich 
measurement 

• Continuity/enhanceme
nt issue 



Gravity / geodesy 

• GRACE – GRACE-FO 
– Earth mass balance,  
– Ice sheet, hydrology 
– Precise orbit determination 

• Geodetic networks/ geodetic mission 
– Earth reference frame 
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Grace-FO launch 



Take-home message 

• Ocean monitoring from space is a key element of the ocean 
observing system 

• Global, homogeneous, revisit, wide field, space resolution, 
accessibility 

• Very mature measurements => operational mission 
• Challenges in  

– Achieving the required space/time sampling and accuracy 
– Coastal ocean 
– New observables require new technologies 

• Synergy research/operational and science/engineering 
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Thank you !  
 
juliette.lambin@cnes.fr 
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Jason series 

SWOT 

CFOSAT 

SARAL 

SMOS 
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