
A new approach to correct satellite sea surface height
measurements from atmospheric water vapor :

The 1-D variational approach
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CONCLUSIONS 
� High spatial resolution WTC retrievals (at model high resolution) 
� Use of high surface sensitive measurements for additionalk surface information 

� Improvement of WTC retrievals towards coast when specific coastal treatment  
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What is Wet Tropospheric Correction (WTC) ? 
Corrects the altimeter range from water vapor in the troposphere 

WTC [cm] ≈ 6.4 x TCWV [g/cm²], 0 cm < WTC < 50 cm 
How is it retrieved currently ? 

Empirical approach  

Atmospheric profiles  
(measured or from 
Numerical Weather 
Prediction model) 

Radiative transfer 
 model 

Simulated  
brightness temperatures  

(TBs) 
WTC = f(TBs) 

� Retrieval of an integrated value of WTC 
  
� Method valid for mean ocean conditions 

 
�  Specific regional corrections needed over heterogeneous surfaces 

(upwellin gregions, coastal regions, land waters, sea ice) 

1D-Var 

How else can we retrieve it ? : Aim of the PhD 
Geophysical approach  
1D variational assimilation of radiometer measurements (1D-Var) 

 
Model atmospheric 

profiles 
(NWP model) 

Measured  
TBs 
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Most probable  
atmospheric profiles  

(temperature,  
humidity) 

�
atmosphere

surface
WTC =  (atmospheric profiles) 

� Retrieval  of WTC derived from vertical atmospheric profiles 
integration 
 

� Use of multiple radiometer TB measurements  at different 
frequencies  : high surface sensitivity, high horizontal resolution 
� Method valid over various heterogeneous surfaces 
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INPUT OBSERVATIONS : 
measured TBs 

Simulated TBs 

Radiative 
transfer 
model 

1D-Var 

INPUT BACKGROUND : 
model atmospheric profiles 
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errors 

Observation 
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In each grid cell, surface properties are function of : 
land proportion in measurement’s footprint,  

Pure closest land/sea measurement’s surface properties  

Application over coastal areas 

1) No coastal treatment 2) Use of an effective emissivity 1) No coastal treatment 2) Use of an effective emissivity 

Retrieved WTC [cm] Retrieved WTC [cm] = f(distance to coast [km]) 

IMPROVEMENTS, PERSPECTIVES  
� Use of measurement footprint overlap to avoid land contamination towards coast 
� Use of input background more representative of measurement to avoid discontinuities towards coast 
� Use of high frequency measurements for cloud filtering and cloudy retrievals 

AROME model (2.5km x 2.5km) 

Humidity at ≈850 hPa 

�  Higher spatial resolution of high frequency 
measurements � improved coastal 
approach (land proportion within 
measurement footprint) 

�  High sensitivity of 190 GHz to clouds 
�cloud filtering, assimilation of cloudy 
measurements 

Combination of TBs at low & high frequencies 
- 23.8 GHz, 31.4 GHz, 53.6 GHz  
� high sensitivity to surface & low atmospheric layers 
- 157 GHz, 190 GHz  
� high sensitivity to higher atmospheric layers   
 and cloud liquid water 

� High spatial resolution  
� improved coastal approach   
(effect of coast on humidity) 

� Contribution of each model atmospheric 
profiles within measurement footprint  

Radiometer 
measurements 

Model grid 


