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1.1 Scope of the document

1 Introduction

This document is dedicated to the cychionitoring report of the SRAL calibration parameters within the
Sentinel3 MPC project. This includes also a whole mission analysis.

1.2 Acronyms

ADF Auxiliary Data File

Cal/vVal Calibration / Validation

CNES / SYyGNB bl A2yl RQ; GdzRS
DEM Digital Elevation Model

ESA European Space Agency

ESL Expert Support Laboratory

ESTEC European Space Technology Centre

HKTM  House Keeping Temperatures Monitoring

IOCR In-Orbit Commissioning Review

LRM Low Resolution Mode

MPC MissionPerformance Centre

PTR Point Target Response

SAR Synthetic Aperture Radar

SCCDB Satellite Calibration and Characterisation Database
SCT Satellite Commissioning Team

SRAL Synthetic Aperture Radar Altimeter

TBD To Be Done

& { LI GALE Sa
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1.3 Processindaseline Version
S3A

IPF / Processing Baseline version JDate of deployment

SR1 06.14/2.33 CGS: 04/04/2018 10:09 UTC

PAC: 04/04/2018 10:09 UTC

S3B

IPF / Processing Baseline version JDate of deployment

SR1 06.14/1.14 PAC: 06/12/2018 10:05 UTC
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2 SRAL Internal Calibration Monitoring.

2.1 Introduction

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 migsitime.

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 looplelde caused

by the travel through the calibration path can be measured and afterwards compensated in the total
range computation. The attenuation suffered by the signal when traveling through the instrument also
needs to be monitored and the science wawefs need to be compensated for this power variations.
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, and also they are duplicated fotblnd and €band.

Moreover there are different options for characterising the delay and power of the closed loop signal,
such as the PTR maximum power or PTR maximum position.

The secad is related to the Instrument Transfer Function, measured by the CAL2 mode. The science
waveforms spectra is distorted by the-twoard instrumental hardware sections. Therefore, in order to
retrieve the original echo shape, we need to compensate fordfiext. Several parameters are 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 Kand C.

Additionally, for SAR mode, the two intbairst 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
variations in the burst. Some characteristice aomputed for describing and following up their

behaviour along the S3 mission.

It is also of major importance the monitoring of the-board clocks. The altimeter clock counter,
responsible for computing the echo travel time, has a multiplicative imipattte range determination.
The platform clock is responsible for the overall platform instruments datation. Their stability and
performance are to be supervised along the mission.

Finally, the data coming from the thermistors located in the differentiesas of the onboard HW

(HKTM products), are to be analysed in order to check the relation of any calibration parameters
anomaly with the thermal behaviour, and find solutions for modelling the instrument characterisation
(for instance orbital oscillaties) if needed.

An important remark is to be made: although we can see a certain 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 calibat is correctly applied during the science data processing. A
warning shall be raised in the scenario of a calibration parameter value approaching the mission
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requirement boundsThe Autocal parameters monitor the actual attenuation values for eaebaard
ATT step, and are to be used for updating theboard ATT table in case of need.

2.2 Cyclic IaFlight Internal Calibration.

In this chapter, the monitoring of all calibration modes main paramefi@rshe S3A and S3B missiass
depicted in figuregonly Ku band)An analysis of the cycle results is developed in ch&bh8r

Geolocation of the BL1measurementsdr LRM mode.

S3A SRAL CAL1 LRM Calibration Areas from 05-Apr-2020 to 02-May-2020.

Figure2-1. Location of the&S3ACAL1 LRM measurements.

S3B SRAL CAL1 LRM Calibration Areas from 15-Apr-2020 to 12-May-2020.

Figure2-2. Location of the&s3BCAL1 LRM measurements.
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Period trend of CAL1 PTR Delay for LRM mode.
10069 i S3A SRAL CAL1 LRM Ku Time Delay. Trend from 05-Apr-2020 to 02-May-2020.
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Figure2-3. S3ACAL1 LRM Ku Time Delay trend.
0.0605 —4 S3B SRAL CAL1 LRM Ku Time Delay. Trend from 15-Apr-2020 to 12-May-2020.
|~a~Mean = 0.96047 m. Slope = 1.1514 mm/yr. Stdev= 0.045464 mm. |
0.96049 |
0.96048 - I -
0.96047 |
'E 0.96046 - K .
g
2 0.96045 - -
: |
-E 0.96044 | S
0.96043 -
0.96042 -
0.96041 - -
0.9604 —ad ! . & '
19/04/20 24/04/20 29/04/20 04/05/20 09/05/20
Date

Figure2-4. 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 05-Apr-2020 to 02-May-2020
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Figure2-5. S3ACAL1 LRM Ku Power Trend.
S3B SRAL CAL1 LRM Ku Integrated & Max Power. Trends from 15-Apr-2020 to 12-May-2020.
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Figure2-6. S3BCAL1 LRM Ku Power Trend.
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Period trend of the CAL1 PTR width for LRM mode.
641564 S3A SRAL CAL1 LRM Ku PTR Width. Trend from 05-Apr-2020 to 02- May-2020
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Figure2-7. S3ACAL1 LRM Ku PTR width trend.
— S3B SRAL CAL1 LRM Ku PTR Width. Trend from 15-Apr-2020 to 12- May-2020
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Figure2-8. S3BCAL1 LRM Ku PTR width trend.
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Distribution of the PTR secondary lobes within the CAL1 PTR waveform for LRM mode.

A S3A SRAL CAL1 LRM Ku Secondary Lobes Distribution. From 05-Apr-2020 to 02-May-2020.
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Figure2-9. S3ACAL1 LRM Ku PTR secondary lobes Power and Position within the PTR wave

A5 S3B SRAL CAL1 LRM Ku Secondary Lobes Distribution. From 15-Apr-2020 to 12-May-2020.
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Figure2-10. S3BCAL1 LRM Ku PTR secondary lobes Power and Position within the PTR wave
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Slope and Standard Deviation of CARMPTR secondary lobes power

4 4S§A SRAL CAL1 LRM Secondary Lobes Power Stdev & Inter-Annual Slope from 05-Apr-2020 to 02-May-2020.

[~a=seclobe annual slope Ku
~&-seclobe std Ku

seclobe annual slope C
-8-seclobe std C

R
N
T

-

S
®
T

Stdev [de10'2] & Inter-Annual Slope [dB/year]

06+
04/
0.2
ol 2
025/__’___// M
0.4 | 1 | | | |
-10 8 6 -4 2 0 2 4 6 8 10

Secondary Lobe Index

Figure2-11. S3ACAL1 LRM Ku PTR secondary lobes characterisation. Thaninted slope (in
dB/year) and standardeviation (in dBx18) of each of the secondary lobes are shown.

4 4S}B SRAL CAL1 LRM Secondary Lobes Power Stdev & Inter-Annual Slope from 15-Apr-2020 to 12-May-2020.
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Figure2-12. S3BCAL1 LRMuPTR secondary lobes characterisation. The {atetual slope (in
dB/year) and standard deviation (in dBx)0f each of the secondary lobes are shown.
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Geolocation of the BL1measurementsdr SARmode.

Figure2-13. S3ALocation of the CAL1 SAR measurements.

Figure2-14. S3BLocation of the CAL1 SAR measurements.






















































































































