
Bilan de 19 ans de mesures spatiales 

des transferts de masse terrestres : missions  GRACE / GRACE-FO

Séminaire missions spatiales sur l’hydrologie continentale (OMP)

1er octobre 2021

Guillaume Ramillien (GET)

Alejandro Blazquez (LEGOS)

Jean-Michel Lemoine (GET)



GRACE-FO

05/2018 - Present

2017

Gravimétrie satellitaire

Principes

Source: GGS, GET UMR5563, Toulouse



GRACE & GRACE FO missions
From gravity fields to water mass fields

L1 data from satellites
KBR, GNSS measures, 
accelerometers, star tracker

« KBR » Measures :

Distance ~ 1 μm

Vitesse ~ 0.1 μm/s

GNSS measures:

Position ~ 2-3 cm

h~485 km

i=89°

Inversion
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Ancillary data from models
Atmospheric, ocean, hydrological 
dealiasing

GRACE L2 Solutions 
(Gravity field)

Processing 
Centers

Max. degree : 60 – 90

Spatial resolution : 300 – 400 km



Post processing parameters
From gravity fields to water mass fields

GRACE L2 
solutions
(gravity field)

GRACE
solutions for global mass 
transport studies

➢ Solid-Earth Changes
➢ GIA correction

➢ Pole tide correction

➢ Earthquakes

➢ …

➢ L2 Limitations

➢ Geocenter motion

➢ Earth oblateness

➢ Anisotropic noise

➢ Leakage and Gibbs effect
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Couplages Océan – Atmosphère – Terre Solide 

Formes de la Terre – Echelles caractéristiques
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GRACE-based water mass changes
Global water cycle
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Altimetry
Input-Output method
Gravimetry
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Antarctica

Rodell et al. 2018

trends 2002-2016 (cm/yr)



Global water cycle
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Updated from Blazquez et al. (2018)

GRACE-based global water budget



Détermination des variations journalières du stock d’eau

continental  à partir des données de la mission GRACE

Ramillien et al. (2017)
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