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1 Introduction

The purpose of this document is to report cine performance and data qualityf the Copernicus Sentinel

3 Surface Topography Mision (STM) LAND products. The constellation currently includes Sentg#ehnd
Sentinel3B altimetry satellites This document is associated with data dissemination on a cyclic basis
and is generated a few days after the end of SentindB cycle

H
Yo

S3B cycle N S3B cycle N+1

\

e —

1 cyclic report for both S3A and S3B, issued when S3B cycle
is completed, ~10 days after the end of the S3A cycle

Figurel : S3A and S3B cycleshronology

The Inland Water Level 2 STC (Short Time Critical) products assessed hereafter are produced l§3Ae
Sentinel3 LAND Processing Centre. One of the main goals of the cyclic report iddtect and report as
quickly as possible any events, or anomaly, impacting the data quality. Subsequently, the assessments
are made on theShort Time Critica(STC)roducts, generally delivered 48 hours after data acquisitions.
Differences are expected ith the Non Time Critical (NTC) products, for which the orbit data and several
geophysical corrections are consolidated.

The main objectives of this document are:

U To provide a data quality assessment of the Sentinrglinland WaterLevel2 STC products

U To eport on any changes likely to impact data quality at any level, from instrument status to
software configuration.

U To present the major useful results for S3A cyc86, from 22/02/23 to 21/03/23 .

U To present the major useful results for S3B cycir, from 04/03/23 to 31/03/23 .
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2 Cycle overview

The performances obtained for cycle86 (S3A) and/7 (S3B) are nominal:

- There are no full missing pass files. Some missing data are detected in closed loop mode and in
calibration areas, whichremains 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 estimatever the considered targets is nominal
The performances over lakes Victoria Ladoga and Idayl are nominal

The following table summarizes the behaviour during the cycle with the main characteristics in terms of
orbit, auxiliary data, geophysical cagctions and geophysical parameters.
Parameter: Sentinel3A Sentinel3B ‘

Orbhit Nominal orbit availability Nominal orbit availability
'sgrar‘gizgm of geophysical Nominal geophysical corrections availability Nominalgeophysical corrections availability
Availability of auxiliary data Nominal auxiliary data availability Nominal auxiliary data availability

. Nominal performances of the altimeter Nominal performances of the altimeter
Geophysical parameters derived geophysical parameters derived geophysical parameters

Specific investigations
Status Nominal mission performances on this cycleNominal mission performances on this cycle
Tablel: General overview of the data availability and mission performances for the S3A and S3B cycles evaluated

- Color legend:
OK

Warning

EEENOK

3 Processing baseline

Table 2 details the versions of theProcessing Baselineand Levell and Level2 Instrument Processing
Facility software usedor the products assessed hereafter

Cvcle Processing IPF SM2 IPF SR1 IPF MW1
y Baseline version version version
Sentinel3A | 96 3.05 06.20 06.20 06.13
Sentinel3B 77

Table2: Processingbaseline and IPF details
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4 Data availability and missing measurements

4.1 Orbit coverage and missingneasurements

Missing measurements relative to the satellites nominal ground track are plotted &igure2. The maps
below illustrate 20Hz missing measurements in STC products for Sentiiél (top panel) and SentinedB
(bottom panel).

The missing measurements are mainly in the closed Loop modecas for both satellites and at the
transition to calibration zones. In Open Loop mode, the mean percentage of available measurements is
close to 100%.

S3A - Missing Points
Cycle 96. Tracks 1 - 770

Missing
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S$3B - Missing Points
Cycle 77. Tracks 1 - 770

Missing

Figure2: Maps of missing measurements (red dots) over land for Sergif8A (top panel) from22/02/23 to 21/03/23 (cycle
96), and for Sentinei3B (bottom panel) from04/03/23 to 31/03/23 (cycle77).

4.2 Validity of geophysical corrections, auxiliary data and altimetry
parameters

The Water Surface Height isstimated as follows:

w"YO = orbit 8 range O wet tropospheric_correction & dry_tropospheric_correction o
ionospheric_correctiond polar_tide_correctiond solid_earth_tide_correctiord geoid

To assess the validity of the measurements of interest for Wat8urface 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 outsidce 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 percentagé autliers with both techniques is expected to
remain similar for Sentinef3A and Sentinel3B and consistent throughout the missions. Therefore,
monitoring the number of edited measurements allows a survey of the data quality.

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

Min % Edit | % Edit

Max threshold Unit

Parameters threshold S3A 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 Dired 0.8 0.01 m 0.00% | 0.00%
Dry tropospheric correction model (ECMWF Direc 2.5 -1.2 m 0.00% | 0.00%
lonospheric correction model (GIM) 0.4 0.04 m 0.00% | 0.00%

Figure3 synthesizes the percentage of available measurements (green), edited measurements (editing
1, orange), edited measurements (editing 2, red) anbefault Value (DV) measurements (black) for all
fields necessary for water surface height estimation. It displays the results for Sentiél (top panel) and
Sentinel3B (bottom panel) on the whole set of measurements extracted on the largest lakes.

S3A, Edited and DV points by field.
Cycle 96 . Passes 1 - 770

W Edited WS Nan WSS Outliers  mmm Valid

WSH_SAMOSA Edited: 0,613

range_SAMOSA
range_ocog
sigma0_SAMOSA
sigma0_ocog
dry_tropo_model3d

iono_model

geoid
orbit_moe Edited: 0.0%; Nan: 0.0%; Outliers: 0.0%; Valid: 100.0%

- —
polar_tide Edited: an tliers: d

solid_earth_tide

% £
% of total measurements

S3B, Edited and DV points by field.
Cycle 77 . Passes 1 - 770

Waw Edited SEE Nan  EEE Outliers  mmm Valid

WSH_SAMOSA Edited: 0.661%; Nan: 0.409%; Outliers: 11,768%; Valid: 87.161%

WSH_ocog Edited: 0.236%; Nan: 0.584%; Outliers: 11.116%; Valid: 88.
range_SAMOSA
range_ocog
sigma0_SAMOSA
sigma0_ocog
dry_tropo_model3d ted: 0.0%; Nan: 0.0%; Outlie

iono_model

solid_earth_tide

© £
% of total measurements

Figure3: Percentage of Validdreen), Edited with technique 1¢range), Edited with technique 21ed), and Default Value (black)
measurements on the largest lakes worldwide. Statistics are provided for all fieldecessary to the water surface height
estimation with the SAMOSA and the OCOG retracking algorithms. SentB#e(top panel) and SentineBB (bottom panel).
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5 Geophysical parameters monitoring

The metrics that describe the data quality are derived frorhe analysis of water surface on the largest
lakes worldwide overflown by Sentin€A and Sentinel3B missions. The main metrics are the consistency
between consecutive cycles and the aloAgack variability of the water surface height.

Similarly, the metics 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 tovnian 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 cratito detect potential drifts or jumps in longerm
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 Figure4 and Figure5, the Mean Water Surface Height for the largest lakes is estimated for Seetin
3A (top panel) and SentineBB (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 maily show the surrounding topography
and allows to identify major drifts or jumps.

S3A - mean value for WSH_ocog.
Cycle 96. Tracks 1 - 770

0 1 2 3 4 5
mean value for WSH_ocog le3
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Figure4: Water Surface Height in meters for Sentin@A (top pane) from 22/02/23 to 21/03/23 (cycle96), and for Sentinel
3B (bottompanel) from04/03/23 to 31/03/23 (cycle77) with the OCOG retracker
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