
 

Limited distribution/Diffusion limitée/Distribución limitada  

 

 
Disclaimer 

The work performed in the frame of this contract is carried out with funding by the European Union. The views 

expressed herein can in no way be taken to reflect the official opinion of either the European Union or the 

European Space Agency. 

 C
L
S-

S
3

M
P

C-
S

T
M

T
e

m
p
la

te
 

1
.2

 

Disclaimer 

The views expressed herein can in no way be taken to reflect the official opinion of either the European Union or the European Space Agency. 

Program of the European Union 

 Implemented by ESA 

        

 

 

 

 

 
 

 

 

 

 

Copernicus Sentinel-3 Surface Topography 

Mission - Cyclic Performance Report 

LAND WATER 

 

S3A  

Cycle No. 96 

Start date: 22/02/23  

End date: 21/03/23  

S3B  

Cycle No. 77 

Start date: 04/03/23  

End date: 31/03/23  

 

 

Reference: S3MPC-STM_CPR_0009_096_077 

 

Issue 1.1 ð 04/ 04/2023  

 

Contract: 4000136824/21/I -BG 

 

 

 

 

 



 

https://groupcls.sharepoint.com/sites/S3MPC_STM/SiteAssets 

Copernicus Sentinel-3 Surface Topography Mission - Cyclic Performance Report 

Reference: S3MPC-STM_CPR_0009_096_077 ð Issue 1.1 ð 04/04/2023   
Limited distribution/Diffusion limitée/Distribución limitada   

© S3MPC-STM 

 

2/ 27 

 

CHRONOLOGY ISSUES 

Issue Date Object Written by 

 
Checked by  

 

Approved by 

 

1.0 07/0 1/202 2 Creation N. Taburet 

J. Renou 

J. Aublanc G. Jettou 

1.1 30/09/2022  Addition of river Adour 

cyclic monitoring  

J. Renou J. Aublanc G. Jettou 

 

ACCEPTANCE 

 CLIENT: ESA SUPPLIER: CLS 

Name Pierre Féménias Ghita Jettou 

Function ESA Technical Officer MPC Service Manager 

 

 

 

LIST OF CONTENTS 

1 Introduction ............................................................................................................................................... 5 

2 Cycle overview ........................................................................................................................................... 6 

3 Processing baseline.................................................................................................................................. 6 

4 Data availability and missing measurements ......................................................................................... 7 

4.1 Orbit coverage and missing measurements ................................................................................... 7 

4.2 Validity of geophysical corrections, auxiliary data and altimetry parameters .............................. 8 

5 Geophysical parameters monitoring ..................................................................................................... 11 

5.1 Global scale analyses ..................................................................................................................... 11 

5.2 Along-track analysis of Water Surface Height ............................................................................... 15 

5.3 Specific Cyclic Monitoring of Water Surface Height for three large Lakes ................................. 17 

5.3.1 Lake Victoria ........................................................................................................................... 17 

5.3.2 Lake Ladoga ............................................................................................................................ 20 

5.3.3 Issyk-Kul .................................................................................................................................. 22 

5.4 Specific Cyclic Monitoring of Water Surface Height for one river ................................................ 25 

5.4.1 Comparison with in-situ data on river Adour ......................................................................... 25 

Appendix A - Useful links ................................................................................................................................ 27 

 

 

 

  



 

https://groupcls.sharepoint.com/sites/S3MPC_STM/SiteAssets 

Copernicus Sentinel-3 Surface Topography Mission - Cyclic Performance Report 

Reference: S3MPC-STM_CPR_0009_096_077 ð Issue 1.1 ð 04/04/2023   
Limited distribution/Diffusion limitée/Distribución limitada   

© S3MPC-STM 

 

3/ 27 

 

 

LIST OF TABLES 

Table 1: General overview of the data availability and mission performances for the S3A and S3B cycles 

evaluated ........................................................................................................................................ 6 

Table 2:  Processing baseline and IPF details ...................................................................................... 6 

  

LIST OF FIGURES 

Figure 1 : S3A and S3B cycles chronology ............................................................................................ 5 

Figure 2: Maps of missing measurements (red dots) over land for Sentinel-3A (top panel) from 

22/02/23  to 21/03/23  (cycle 96), and for Sentinel-3B (bottom panel) from 04/03/23 to 

31/03/23 (cyc le 77). .................................................................................................................... 8 

Figure 3: Percentage of Valid (green), Edited with technique 1 (orange), Edited with technique 2 (red), 

and Default Value (black) measurements on the largest lakes worldwide. Statistics are provided for 

all fields necessary to the water surface height estimation with the SAMOSA and the OCOG 

retracking algorithms. Sentinel-3A (top panel) and Sentinel-3B (bottom panel). ...................... 9 

Figure 4: Water Surface Height in meters for Sentinel-3A (top panel) from 22/02/23 to 21/03/23 (cycle 

96), and for Sentinel-3B (bottom panel) from 04/03/23 to 31/03/23 (cycle 77) with the OCOG 

retracker. ...................................................................................................................................... 12 

Figure 5: Water Surface Height in meters for Sentinel-3A (top panel) and Sentinel-3B (bottom panel) 

with the SAMOSA retracker, from 22/02/23 to 21/03/23 (cycle 96), and for Sentinel -3B (bottom 

panel) from 04/03/23 to 31/03/23 (cycle 77)  ........................................................................ 13 

Figure 6: Water Surface Height difference with previous cycle for Sentinel-3A (top panel) and Sentinel-

3B (bottom panel), for OCOG retracker, from 22/02/23 to 21/03/23 (cycle 96), and for Sentinel -

3B (bottom panel) from 04/03/23 to 31/03/23 (cycle 77).  ................................................... 14 

Figure 7: Difference of Water Surface Height estimated with SAMOSA retracker versus OCOG retracker 

for Sentinel-3A (top panel) and Sentinel-3B (bottom panel), from 22/02/23 to 21/03/23 (cycle 

96), and for Sentinel-3B (bottom panel) from 04/03/23 to 31/03/23 (cycle 77). ................ 15 

Figure 8: Histogram of Water Surface Height transect dispersion repartition (mm) for Sentinel-3A (top 

panel) and Sentinel-3B (bottom panel), for OCOG retracker, from 22/02/23 to 21/03/23 (cycle 

96), and for Sentinel-3B (bottom panel) from 04/03/23 to 31/0 3/23 (cycle 77)................. 17 

Figure 9: Water Surface Height (m) on Lake Victoria measured by Sentinel-3A and Sentinel-3B) . 18 

Figure 10: Time series of Water Surface Height (m) on Lake Victoria for the Sentinel-3A transects (blue 

lines) and Sentinel-3B transects (red lines), SAMOSA retracker .............................................. 19 

Figure 11: Time series of Water Surface Height deviation (m) on Lake Victoria for the Sentinel-3A 

transect (blue lines) and Sentinel-3B transects (red lines), OCOG retracker .......................... 19 

Figure 12: Time series of the difference orbit -range (m) between consecutive points on Sentinel-S3A 

transects (top figure) and Sentinel-S3B transects (bottom figure) on Lake Victoria ............... 20 

Figure 13: Water Surface Height (m) on Lake Ladoga measured by Sentinel-3A and Sentinel-3B 20 

Figure 14: Time series of Water Surface Height (m) on Lake Ladoga for the Sentinel-3A transects (blue 

lines) and Sentinel-3B transects (red lines), OCOG retracker ................................................... 21 

Figure 15: Time series of Water Surface Height deviation (m) on Lake Ladoga for the Sentinel-3A 

transects (blue lines) and Sentinel-3B transects (red lines), OCOG retracker......................... 22 



 

https://groupcls.sharepoint.com/sites/S3MPC_STM/SiteAssets 

Copernicus Sentinel-3 Surface Topography Mission - Cyclic Performance Report 

Reference: S3MPC-STM_CPR_0009_096_077 ð Issue 1.1 ð 04/04/2023   
Limited distribution/Diffusion limitée/Distribución limitada   

© S3MPC-STM 

 

4/ 27 

 

Figure 16: Time series of the difference orbit -range (m) between consecutive points on Sentinel-S3A 

transects (top figure) and Sentinel-S3B transects (bottom figure) on Lake Ladoga ............... 22 

Figure 17 Water Surface Height (m) on Lake Issyk-kul measured by Sentinel-3A and Sentinel-3B23 

Figure 18 Time series of Water Surface Height (m) on Lake Issyk-kul for the Sentinel-3A transects (blue 

lines) and Sentinel-3B transects (red lines), OCOG retracker ................................................... 24 

Figure 19: Time series of Water Surface Height deviation (m) on Lake Issyk-kul for the Sentinel-3A 

transects (blue lines) and Sentinel-3B transects (red lines), OCOG retracker......................... 24 

Figure 20: Time series of the difference orbit -range (m) between consecutive points on Sentinel-S3A 

transects (top figure) and Sentinel-S3B transects (bottom figure) on Lake Issyk-kul ............. 25 

 

  



 

https://groupcls.sharepoint.com/sites/S3MPC_STM/SiteAssets 

Copernicus Sentinel-3 Surface Topography Mission - Cyclic Performance Report 

Reference: S3MPC-STM_CPR_0009_096_077 ð Issue 1.1 ð 04/04/2023   
Limited distribution/Diffusion limitée/Distribución limitada   

© S3MPC-STM 

 

5/ 27 

 

 

1 Introduction 

 

The purpose of this document is to report on the performance and data quality of the Copernicus Sentinel-

3 Surface Topography Mission (STM) LAND products. The constellation currently includes Sentinel-3A and 

Sentinel-3B altimetry satellites. This document is associated with data dissemination on a cyclic basis 

and is generated a few days after the end of Sentinel-3B cycle.  

 

 

 

 

The Inland Water Level 2 STC (Short Time Critical) products assessed hereafter are produced by the ESA 

Sentinel-3 LAND Processing Centre. One of the main goals of the cyclic report is to detect and report as 

quickly as possible any events, or anomaly, impacting the data quality. Subsequently, the assessments 

are made on the Short Time Critical (STC) products, generally delivered 48 hours after data acquisitions. 

Differences are expected with the Non Time Critical (NTC) products, for which the orbit data and several 

geophysical corrections are consolidated. 

The main objectives of this document are: 

ü To provide a data quality assessment of the Sentinel-3 Inland Water Level 2 STC products 

ü To report on any changes likely to impact data quality at any level, from instrument status to 

software configuration. 

ü To present the major useful results for S3A cycle 96, from 22/02/23  to 21/03/23 . 

ü To present the major useful results for S3B cycle 77, from 04/03/23  to 31/03/23 . 

 

  

Figure 1 : S3A and S3B cycles chronology 
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2 Cycle overview 

The performances obtained for cycles 96 (S3A) and 77 (S3B) are nominal: 

- There are no full missing pass files. Some missing data are detected in closed loop mode and in 

calibration areas, which remains consistent with previous cycles.  

- The mean percentage of available measurements over the targets measured in Open Loop is 

close to 100% 

-  The percentage of valid geophysical corrections is 100 % 

-  The percentage of valid Water Surface Height estimates over the considered targets is nominal  

-  The performances over lakes Victoria Ladoga and Issy-kul are nominal. 

The following table summarizes the behaviour during the cycle with the main characteristics in terms of 

orbit, auxiliary data, geophysical corrections and geophysical parameters.  
Parameter:  Sentinel-3A  Sentinel-3B  

Orbit  Nominal orbit availability  Nominal orbit availability  
Availability of geophysical 

corrections  Nominal geophysical corrections availability  Nominal geophysical corrections availability  

Availability of auxiliary data  Nominal auxiliary data availability  Nominal auxiliary data availability  

Geophysical parameters  Nominal performances of the altimeter-

derived geophysical parameters  
Nominal performances of the altimeter-

derived geophysical parameters  
Specific investigations      
Status  Nominal mission performances on this cycle  Nominal mission performances on this cycle  

Table 1: General overview of the data availability and mission performances for the S3A and S3B cycles evaluated 

-   

- Color legend:  
  OK  
  Warning  
  NOK  

 

3 Processing baseline 

Table 2 details the versions of the Processing Baseline, and Level-1 and Level-2 Instrument Processing 

Facility software used for the products assessed hereafter. 

 Cycle 
Processing 

Baseline 

IPF SM2 

version 

IPF SR1 

version 

IPF MW1 

version 

Sentinel-3A 96 
 

3.05 06.20 06.20 06.13 

Sentinel-3B 77  

Table 2:  Processing baseline and IPF details 
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4 Data availability and missing measurements 

 

4.1 Orbit coverage and missing measurements 

Missing measurements relative to the satellites nominal ground track are plotted on Figure 2. The maps 

below illustrate 20Hz missing measurements in STC products for Sentinel-3A (top panel) and Sentinel-3B 

(bottom panel).  

The missing measurements are mainly in the closed Loop mode areas for both satellites and at the 

transition to calibration zones. In Open Loop mode, the mean percentage of available measurements is 

close to 100%. 
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Figure 2: Maps of missing measurements (red dots) over land for Sentinel-3A (top panel) from 22/02/23  to 21/03/23  (cycle 

96), and for Sentinel-3B (bottom panel) from 04/03/23  to 31/03/23  (cycle 77). 

 

  

4.2 Validity of geophysical corrections, auxiliary data and altimetry 

parameters 

The Water Surface Height is estimated as follows: 

ὡὛὌ = orbit ð range ð wet_tropospheric_correction ð dry_tropospheric_correction ð 

ionospheric_correction ð polar_tide_correction ð solid_earth_tide_correction ð geoid 

To assess the validity of the measurements of interest for Water Surface Height computation, an editing 

is defined. The editing criteria are twofold. The first technique (editing 1) is based on minimum and 

maximum thresholds for various parameters. Measurements are edited if at least one parameter is found 

to be outside those thresholds. The second technique (editing 2) is based on a statistical analysis of the 

water surface height. The standard deviation of the WSH per transect is computed and the points outside 

+/ - 3 sigma from the median are flagged. The percentage of outliers with both techniques is expected to 

remain similar for Sentinel-3A and Sentinel-3B and consistent throughout the missions. Therefore, 

monitoring the number of edited measurements allows a survey of the data quality. 

The thresholds used to identify outliers with the first technique are given in the following table.  

Parameters 
Min 

threshold 
Max threshold Unit 

% Edit 

S3A 

% Edit 

S3B 
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Backscatter Coefficient (OCOG) 22 -- dB 0.785% 0.82% 

Backscatter Coefficient (SAMOSA) 7 -- dB 0.985% 1.071 

Wet tropospheric correction model (ECMWF Direct) -0.8 0.01 m 0.00% 0.00% 

Dry tropospheric correction model (ECMWF Direct) -2.5 -1.2 m 0.00% 0.00% 

Ionospheric correction model (GIM) -0.4 0.04 m 0.00% 0.00% 

 

Figure 3 synthesizes the percentage of available measurements (green), edited measurements (editing 

1, orange), edited measurements (editing 2, red) and Default Value (DV) measurements (black) for all 

fields necessary for water surface height estimation. It displays the results for Sentinel-3A (top panel) and 

Sentinel-3B (bottom panel) on the whole set of measurements extracted on the largest lakes. 

   

 

 

Figure 3: Percentage of Valid (green), Edited with technique 1 (orange), Edited with technique 2 (red), and Default Value (black) 

measurements on the largest lakes worldwide. Statistics are provided for all fields necessary to the water surface height 

estimation with the SAMOSA and the OCOG retracking algorithms. Sentinel-3A (top panel) and Sentinel-3B (bottom panel). 
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5 Geophysical parameters monitoring 

The metrics that describe the data quality are derived from the analysis of water surface on the largest 

lakes worldwide overflown by Sentinel-3A and Sentinel-3B missions. The main metrics are the consistency 

between consecutive cycles and the along-track variability of the water surface height.  

Similarly, the metrics are generally applied to water surface height estimated from the SAMOSA and the 

OCOG retrackers as both may be of interest for users, depending on the inland water target of interest. 

Indeed, the SAMOSA retracker is a physical retracker dedicated to Brownian echoes (larges lakes, no land 

contamination) while the OCOG retracker is an empirical retracker dedicated to peaky echoes (small 

lakes, rivers or other echogenic surfaces). 

5.1 Global scale analyses 

The global monitoring of water surface height is crucial to detect potential drifts or jumps in long-term 

time series. These verifications are produced operationally so that they allow systematic monitoring of 

the main relevant parameters used in the estimation of water surface height. 

In Figure 4 and Figure 5, the Mean Water Surface Height for the largest lakes is estimated for Sentinel-

3A (top panel) and Sentinel-3B (bottom panel) with the OCOG and SAMOSA retracking algorithms 

respectively. The diversity in the altitude of these induces a large range of water surface height 

estimations, from -50 to 3000m. These synthetic maps thus mainly show the surrounding topography 

and allows to identify major drifts or jumps. 
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Figure 4: Water Surface Height in meters for Sentinel-3A (top panel) from 22/02/23  to 21/03/23  (cycle 96), and for Sentinel-

3B (bottom panel) from 04/03/23  to 31/03/23  (cycle 77) with the OCOG retracker. 

 

 
































