


Nadir

Karin

Weighted averaging of 
all valid AMR 
measurements within
a specified radius from
Nadir altimeter point

Linear interpolation 
across swath



 Both corrections (Nadir and Karin) are globally
correct and with good performances.

 But some limitations to the actual interpolation 
algorithms: 

 See Thibault Pirotte poster «Assessment of the 
Wet Tropospheric Correction from the SWOT 
RADIOMETER»  

 3.7% of KaRIn data with valid SSH measurements
do not have an associated interpolated Wet 
Tropospheric Correction (clouds/rain, ice, coast)

 Extrapolation error : 

 With only two measurements points, an 
extrapolation error is theoretically expected in 
far range 
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Estimation of field F in point P using First guess
value G(P) and N measurements Fi in the vicinity

of P

Stum et al 2011: Using Objective Analysis of Scanning Radiometer
Measurements to Compute the Water Vapor Path Delay for Altimetry

Path delay : PD=-WTC



Cj is the covariance of the anomaly between j and P : 
 CorAno: Correlation function of the PD anomaly field
 VarAno: Variance of the PD anomaly

Aij is the variance-covariance matrix of the anomalies:
 VarErr : Variance of measurement error
 VarAno: Variance of the PD anomaly
 CorAno: Correlation function of the PD anomaly field

Stum et al 2011: Using Objective Analysis of Scanning Radiometer
Measurements to Compute the Water Vapor Path Delay for Altimetry
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Preliminary parameterisation: constant variance and correlation



For Nadir, Better estimation of WTC in the 
area when one side only is available

For Karin, estimation is close to 
operational correction, but with the hole
filled, without discontinuities. It does not 
seem inconsistent. 



Disponibilty

Operational WTC 96,34 %

OA WTC 99,99%

WTC available and in [-50 cm, -1 cm] 
SSH is assumed to be valid

The availability of Objective Analysis WTC is almost
optimal with 99.99% of data available, where the 
Sea Surface Height is defined and valid.
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Period of analysis: 
Å 2024 Jan 1st to 2024 Jun 30th
Points with valid points for both corrections: 
Å Low oceanic variability
Å WTC within [-50cm,-1cm] 
Å OPE WTC defined
Å CalVal validity flag = 0 

Similar performances of both algorithms OPE and OA , even with the 
very preliminar parametrisation
No improvement observed in the far range as expected (not enough
data, other errors ? )
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Var SSH(WTC_OA) – Var SSH(WTC_ECMWF)

Var SSH(WTC_OA) – Var SSH(WTC_OPE)



Points with valid points for AO correction 

Å Low oceanic variability
Å WTC within [-50cm,-1cm] 
Å AO WTC defined
Å CalVal validity flag = 0 

By taking all the points where OA WTC is defined (~3.7% more 
points used compared to the analysis comparing OA WTC to 
Operational), the SSHA variance reduction is slightly more 
important.

=> The points gained by interpolation do not degrade the 
WTC compared to the model, and even improve it.

Var SSH(WTC_OA) – Var SSH(WTC_ECMWF)



Global assessment shows that the retrieved WTC with OA is
close to operational WTC 
No bias introduced, no geographical patterns different that
expected (clouds)

Note: The comparison is made with a low oceanic
variability selection where SSHA is valid and both
operational WTC and OA WTC are defined and valid

Difference of variance of SSH shows similar performances 
between the two algorithms (-0.02cm²), even with this very
preliminar parametrisation. No geographical patterns

Var SSH(WTC_OA) – Var SSH(WTC_OPE)

Mean WTC OA - OPE Std WTC OA - OPE
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Paramétrage AO

Variance of anomaly 2 cm²

Variance of meas error 1 cm²

Radius zonal correlation 60 km

Radius radial correlation 60 km

Temporal Correlation 2h

Input data Period

Nadir PGD0 (GDR-S2 
standard)

L2 AMR IGDR FWD 
PIC0/PIC2/PID0

Karin FWD PIC0/PIC2/PID0








