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Objectif of this study is: 

● To provide the global and regional MSL drift detection capability comparing recent 
altimeters missions (S3A, Jason-3 and Saral/Altika)  and analysing the sensitivity of the 
method :

○ A focus on the detection of S3-A global and regional MSL drift using SAR-mode 
data is provided 

● GMSL evolution is well monitored with a good 
description of its error and uncertainties 
(Ablain et al. , 2019) 

● However the description of potential GMSL 
drift on recent altimeter missions is quite 
challenging over short period (3-5 years).
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High frequency 
errors: altimeter 
noise, geophysical 
corrections, orbits ...

Correlated 
errors
(λ = 2 
months)

𝜎 = 1.2 mm
𝜎 between 0.6 and 0.8 mm 
(depending on altimeter 
missions)

Medium frequency 
errors: geophysical 
corrections, orbits ..

Correlated 
errors
(λ = 1 year)

𝜎 = 1 mm
𝜎 between 0.5 and 0.7 mm
(depending on altimeter 
missions)

Low frequency 
errors: wet 
tropospheric 
correction (WTC)

Correlated 
errors
(λ = 5 
years)

𝜎 = 1.1 mm 
(⟺ to 0.2 
mm/yr for 5 
years) 

𝜎 = 0   
(model WTC error are 
cancelled between 2 
missions)

Low frequency 
errors: orbits (Gravity 
fields)

Correlated 
errors
(λ = 10 
years)

𝜎 = 0.5 mm 
(⟺ to 0.05 
mm/yr for 10 
years)

𝜎 = 0.5 mm * sqrt(2)

Long-term drift 
errors: orbit (ITRF) 
and GIA

Drift error δ = 0.12 mm/yr
δ = 0.1 * sqrt(2)
(GIA error is removed 
between 2 missions)

From Ablain et al. 2019
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Regional MSL trend differences between S3A and J3:  
are there significant ?  
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High frequency 
errors: altimeter 
noise, geophysical 
corrections, orbits ...

Correlated 
errors
(λ = 2 
months)

location 
dependent location dependent

Medium frequency 
errors: geophysical 
corrections, orbits ..

Correlated 
errors
(λ = 1 year)

location 
dependent location dependent

Low frequency 
errors: wet 
tropospheric 
correction (WTC)

Correlated 
errors
(λ = 5 years)

location 
dependent

𝜎 = 0   
(model WTC error are 
cancelled between 2 
missions)

Long-term drift 
errors: orbit Drift error δ = 0.33 

mm/yr δ = 0.33 * sqrt(2) mm/yr

GIA Drift error location 
dependent

δ = 0 mm/yr
(GIA error is removed 
between 2 missions)

From Prandi et al. 2020 (submitted)
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https://www.essoar.org/doi/10.1002/essoar.10502856.1
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