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 70% of continental precipitation [Fisher 

et al. 2017; Oki et Kanae 2006]

In Mediterranean :

 ET ≈ 80% of precipitation [Brutsaert 2005]

 Transpiration ≈ 75% of ET
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Evapotranspiration (ET)
= Evaporation + Transpiration

Geophysic Gravimetry
[Van Camp et al. 2016]
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Evapotranspiration (ET)
= Evaporation + Transpiration

Geophysic Gravimetry
[Van Camp et al. 2016]

Can we link ET and gravity day by day?
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2.Materials & Methods1. Introduction

• Measures the variations of the earth's gravity field "g" in 
nm/s²

• Superconducting gravimeters : Continuous measurements 
and very precise (≈ 1 nm/s²)

• Water table relationship (Bouguer plateau) :  
1 nm/s² ≈ 2.4 mm of water

Gravimetry ET modelling ET measured Study site

4. Conclusion & Prospects3. Results
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Raw signal

Correction : tides

Corrections : pressure, polar 
motion, non-local hydrology

Residual signal = Signal related to 
hydrology

20162013 2014 20152012

Fores 2016

Lv1 : calibrated signal without gaps/offsets/drift

Lv2 : corrected tides signal 

Lv3 : residual = local hydrology
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Comparison
gravimetry/ET modelling

Comparison
gravimetry/ET measured

Ollivier et al. 2021

Can we link ET and gravity day by day?
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Gravimetry ET modelling ET measured Study site
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Ollivier et al. 2021

• Water balance

• ET simulation

• Evaluated on 3 flux towers close

• Calibrated to the flows at the outlet of 
Fontaine-de Vaucluse hydrosytem

SimpKcET model :

2.Materials & Methods1. Introduction 4. Conclusion & Prospects3. Results
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Sapflow sensors :

• 2 probes equipped with thermocouples

• Heat dissipation

• Transpiration measurement

• On 6 holm oaks

2.Materials & Methods1. Introduction 4. Conclusion & Prospects3. Results

Gravimetry ET modelling ET measured Study site
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The Low Noise Underground Laboratory (LSBB)

512 m

Carrière et al. 2016; Mazzili et al. 2020

LSBB tunnel
: capacitive role

: transmissive role
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LSBB cross-section

Gravimetry/ET modelling Gravimetry/ET measured

s

512 m

LSBB tunnel
: capacitive role

: transmissive role

3. Results1. Introduction 2. Materials & Methods 4. Conclusion & Prospects



Gravimetric residue over the year 2020
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Focus on 5 days of summer 2020
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s

gressurf

gresprof
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Focus on 5 days of summer 2020

17

s

Signals difference

gressurf

gresprof

gresdiff = gressurf - gresprof
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s

 Signal decay during the summer = water outflow

Signals difference

Focus on 5 days of summer 2020
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s

 Signal decay during the summer = water outflow

Signals difference

Focus on 5 days of summer 2020

DCG 

DCG = Daily Change Gravity

DCG
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sDCG

D
C

G

Selection of a summer period with little rain and strong ET
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sDCG
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Removal of rainy days and with significant weather changes
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sDCG
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Karst system : neglected runoff 
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sDCG
Substract the flow (Q) from the daily change gravity (DCG)
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sDCG
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r = 0.74
p-value = 2.2×10-10

RMSE = 1.05 mm 

Correlation between the daily change gravity minus the flow and the 
modeled ET

Carrière D.S., Loiseau
B. et al. 2022 - GRL
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We have a link between 
the gravity signal and the modeled ET :

Can we go further by comparing 
with measured ET ?

sDCG



Sapflow data dynamics
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Sapflow data dynamics
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Sapflow data dynamics

Values drop with rain
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Result : There is a link between gravity and ET signals at daily time step

Outlook :

• Strengthen the relation with a more accurate ET estimation

• Obtain correlation results with a single gravimeter

• Extend the experience to other sites

3. Results1. Introduction 2. Materials & Methods 4. Conclusion & Prospects
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Use of sap flow data

Tree’s sapspeed

m d’eau/s

Sapwood area per soil area

m² of sapwood/ha of soil

Sapflow :
m3/ha.s

m3/m2.h

ET ≈ Transpiration

Annexe


