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1 Introduction

The purpose of this document is to report othe performance and data qualitypf the Copernicus Sentinel

3 Surface Topography Mission (STM) LAND products. The constellation currently includes Sef3#inahd
Sentinel3B altimetry satellites This document is associated with data dissemination on a cyclic basis
and is generated a few days after the end of SentingB cycle

H
X

S3B cycle N S3B cycle N+1

-~

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 CALLevel 1B products assessed hereafter are produced by the ESA Sentit®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 deaon 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.

U To provigk a data quality assessment of the Sentinéd CALLevel1B STC products

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

0 To present the major useful results for S3A cyc8, from 24/0 6/2022 to 21/07/2022 .

U To present the major useful results for S3B cyc&8, from 04/07/2022 to 31/07/2022 .
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2 SRAL performanceverview

2.1 SRALCyck Performance

The SRALbehaviourin this cycle is nominal for the two Sentin€d missions. The absolute values and the
local trends are as expected for the assessed calibration parameters. These parameters are related to
the calibration modes CAL1, CAL2, AutoCal, and from the USO filed thermal data. From what we
observe in the figures and the cycle status summary #1, the performances are in line with previous
cycles.

2.2 SRAL Mission Performance

The longterm behaviour of the SRAL instruments of both Sentirglmissions is nominal, compliant with

the missionsd requirements. No warning is raised
mission (1 dB/year) is now under control-0.3 dB/year) after a slow stabilization. A detailed summary of

the health of the altimeters instruments is done ir.2, together with explanations of different events

along the missions.

2.3 SRAL anomaliesnd events

No SRAL anomalies or events are to be reported in this cycle

3 Processing baseline

Table 1 details the versions of the Procesing Baseline (PB), and Levél and Level2 Instrument
Processing Facility software used for the products assessed. This is part of the Baseline Collection (BC)

004.
Processing IPF SM2 IPF SR1 IPF MW1
Cycle : . ) :
Baseline version version version
Sentinei3A 86 2.72 06.19 06.20 06.11
Sentinet3B 67 1.49 ’ ' ’

Tablel: Processing baseline and IPF details

The evolutions of the Sentine3 STM Processing Baselingince July 2016 end of commissioning phasge

are summarized in the 0Sentinel Onlined Web pages
https://sentinels.copernicus.eu/web/sentinel/technical-quides/sentinel-3-altimetry/processing
baseline

4 SRAL monitoring report

The SRAL instrumental calibration is assessed during the mission. Several parameters are monitored and
analysed in detail in order to characterise the altimeter performance along the mission lifetime.

Two main groups of calibration parameters are monitored

The first is derived from the Point Target Response (PTR) calibration in CAL1 mode. The PTR signal follows
the same circuitry path as the science waveforms within the calibration loop. The delay caused by the
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travel through the calibration path can be masured and afterwards compensated in the total range
computation. Thepower figure ofthe PTRsignal when traveling through the instrument also needs to be
monitored and the science waveforms need to be compensated for this pov@rel, which can drift alog

a mission Moreover, there are a collection of other parameters to be checked, such as the PTR width
and the secondary lobes features. These CAL1 parameters are produced separately for LRM and SAR
modes, as they follow different instrumental paths, analso they are duplicated for Kdband and Gbhand.
Moreover there are different options for characterising the deldnaximum position or CoG positiorand
power (maximum power or total powenf the closed loop signal

The second is related to the InstrumeanTransfer Function, measured by the CAL2 mode. The science
waveforms spectra is distorted by the choard instrumental hardware sections. Therefore, in order to
retrieve the original echo shape, we need to compensate for this effect. Several parametess derived

from the analysis of the CAL2 waveforms for characterizing it and dissect any feature along the mission
lifetime. The CAL2 waveform is the same for both modes LRM and SAR, but there is a distinction between
bands Ku and C.

Additionally, for SAR wde, the two intraburst corrections are monitored: they are the power and phase
progressions within a burst. Science pulses within a burst are to be corrected for these expected burst
variations. Some characteristics are computed for describing and folliogy up their behaviour along the
S3 missiors.

The Autocal parameters monitor the actual attenuation values for each-board ATT stepTheyare to be
used in the L1B processing foconsidering the real attenuation value, instead of the commanded one-on
board.

It is also of major importance the monitoring of the ehoard clock(USO) The altimeter clock counter,
responsible for computing the echo travel time, has a multiplicative impact in the range determination.
The platform clock is responsible for the @vall platform instruments datation. Their stability and
performance are to be supervised along the mission.

Finally, the data coming from the thermistors located in the different sections of the-baard HW (HKTM
products)is to be analysed in order to chck the relation of any calibration parameters anomaly with the
thermal behaviour,and find solutions for modelling the instrument characterisation (for instance orbital
oscillations) if needed.

An important remark is to be made: although we can see a cairt drift of a specific calibration parameter
along the mission, this is not to be considered as a warning for the quality of the science data, as long as
the instrumental calibration is correctly applied during the science data processing. A warning shall
raised in the scenario of a calibration parameter value approaching the mission requirement bounds

4.1 Cycle SRAL Performance

In this chapter, the monitoring of all calibration modes main parametershe S3A and S3B missidas
depicted in figuregonly Ku band)A briefanalysis of the cycle resultsagposedat the end of thichapter.
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4.1.1 CAL1 LRM

Geolocation of the @L1measurements br LRM mode.

S3A SRAL CAL1 LRM Calibration Areas from 24-jJun-2022 to 21-jul-2022.

Figure4-1. Location of theS3ACAL1 LRMneasurements.

S3B SRAL CAL1 LRM Calibration Areas from 04-Jul-2022 to 31-jul-2022.

Figure4-2. Location of theS3B CAL1 LRM measurements.
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Period trend of CAL1 PTR Delay for LRM mode.

S3A SRAL CAL1 LRM Ku Time Delay. Trend from 24-Jun-2022 to 21-jJul-2022.
; T T
—— Mean = 1.0067 m. Slope = -0.54614 mm/yr. Stdev= 0.049759 mm.
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Figure4-3. SSBACAL1 LRM Ku Time Dejarend.

S3B SRAL CAL1 LRM Ku Time Delay. Trend from 04-Jul-2022 to 31-jul-2022.
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Figure4-4. S3BCAL1 LRM Ku Time Delay trend.
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Period trend of the PTR Total and Maximum Power for LRM mode.

S3A SRAL CAL1 LRM Ku Integrated & Max Power. Trends from 24-Jun-2022 to 21-jul-2022.

T T 1 T
—e— |ntegrated Power. Mean= 56.7838 dB. Slope=-0.012684 dB/yr. Stdev=0.0051679 dB

~—=e— Maximum Power. Mean= 29.6538 dB. Slope=0.0029695 dB/yr. Stdev=0.0053446 dB
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L | 1
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Date
Figure4-5. SSACAL1 LRM KuPower Trend.
S3B SRAL CAL1 LRM Ku Integrated & Max Power. Trends from 04-Jul-2022 to 31-Jul-2022.
: T T T
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Figure4-6. S3BCALL LRM Ku Power Trend.
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Period trend of the CAL1 PTR width for LRM mode.

S3A SRAL CAL1 LRM Ku PTR Width. Trend from 24-Jun-2022 to 21-jul-2022.
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—o— Mean= 0.4155 m. Slope = -1.2912 mm/yr. Stdev = 0.039947 mm.
0.4156 —
— 0.41555 — | ] -
E
£
=
°
=
x
o 0.4155 - =
0.41545
0.4154 |
28/06/22 03/07/22 08/07/22 13/07/22 18/07/22
Date

Figure4-7. S3ACAL1 LRM Ku PTR width trend.

Figure4-8. S3BCAL1 LRM Ku PTR width trend.
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