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1 Introduction 

1.1 Applicable Documents 

 

AD. 1 
Cal/Val Plan for the MPC Commissioning Phase - STM, S3MPC.CLS.PLN.009, issue 
1.1, 26/05/2015. 

 

1.2 Acronyms 

 

ADF Auxiliary Data File 

Cal/Val Calibration / Validation 

CNES /ŜƴǘǊŜ bŀǘƛƻƴŀƭ ŘΩ;ǘǳŘŜǎ {ǇŀǘƛŀƭŜǎ 

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 Mission Performance 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 
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1.3 Scope of the document 

This document is dedicated to describe the cyclic monitoring of the SRAL instrument calibration 

parameters within the Sentinel-3 MPC project. Also a whole mission analysis is given. 
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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 mission lifetime. 

Two main groups of calibration parameters are monitored. 

The first is derived from the Point Target Response (PTR) calibration (CAL-1 mode and product). The PTR 

signal follows the same circuitry path as the science waveforms within the calibration loop. The delay 

caused by the travel through the calibration path can be measured and afterwards compensated in the 

total range computation. The attenuation suffered by the waveforms when traveling through the 

instrument also needs to be monitored and the waveform needs to be compensated for. Moreover, 

there are a collection of other parameters to be checked, such as the PTR width and the secondary lobes 

features. These CAL-1 parameters are produced separately for LRM and SAR modes, as they follow 

different instrumental paths, and also they are duplicated for Ku-band and C-band. Also 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 second is related to the Instrument Transfer Function (CAL-2). The science waveforms spectra is 

distorted by the on-board instrumental sections. Therefore, in order to retrieve the original echo shape, 

we need to undo this effect. Several parameters are derived from the analysis of the CAL-2 waveforms 

for characterizing it and dissect any feature along the mission lifetime. The CAL-2 waveform is the same 

for both modes LRM and SAR, but there is a distinction between bands Ku and C. 

Additionally, for SAR mode, the two intra-burst corrections are monitored: power and phase 

progression within a burst. Some characteristics are computed for describing and following up their 

behaviour along the S3 mission. 

It is also of major importance the monitoring of the on-board clocks. The altimeter clock counter, 

responsible for computing the echo travel time, has the biggest impact in the 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 different sections of the on-board 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 oscillations) if needed.  

 

The above instrumental characterisation is checked in different time baselines, depending on how 

interesting is to show each parameter progression. It could be an orbital or a cyclic series, yearly, or a 

complete mission for long term-drift assessments. Also comparison between similar periods could be 

developed (inter-orbital or inter-cycle analysis) when appropriate. 
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2.2 Cycle 13 In-Flight Internal Calibration. 

In this chapter, the monitoring of all CAL1 modes is described, including figures of the main parameters 

and a brief explanation of the observations on the results.  

2.2.1 CAL1 LRM 

The geographical distribution of the SRAL CAL1 LRM measurements is shown in Figure 2.2-1. 

 

 
Figure 2.2-1. Location of the CAL1 LRM measurements. 

 

The two main variables computed from the PTR waveforms are used for the power (total power of the 

PTR) and range (difference of travel between the transmission and reception lines) corrections. Their 

monitoring results are detailed from Figure 2.2-2 to Figure 2.2-5. 
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In terms of CAL1 time delay, the peak to peak of the C band is higher, showing more variability than the 

Ku band series, visible also in the stanŘŀǊŘ ŘŜǾƛŀǘƛƻƴǎ ǊŜǎǳƭǘǎ όǎŜŜ ŦƛƎǳǊŜΩǎ ƭŜƎŜƴŘύΦ 

 

Period trend of the PTR time delay for LRM mode. 

 
Figure 2.2-2. CAL1 LRM Ku Time Delay Trend. 

 
Figure 2.2-3. CAL1 LRM C Time Delay Trend. 
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In terms of CAL1 power, the Ku band inter-annual slope is lower in absolute terms than in previous 

cycles, of -0.25 dB/yr. Here again the variability for the C band is higher than for the Ku band series: C 

band standard deviation is around 4 times the one of Ku band. 

 

Period trend of the PTR Total and Maximum Power for LRM mode. 

 
Figure 2.2-4. CAL1 LRM Ku Power Trend. 

 
Figure 2.2-5. CAL1 LRM C Power Trend. 
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The variable selected for determining the SRAL CAL1 time delay is the difference of travel between 

transmission and reception lines. But there are also other PTR time delay related variables that are 

sensible to the CAL1 delay measurement, represented in Figure 2.2-6 and Figure 2.2-7. They are the 

CAL1 waveform median position, and the PTR maximum power position. The Ku band shows a 

significantly lower standard deviation and trend than the C band for the PTR delay parameters. The 

Tx/Rx difference of travel and PTR median position shows an extremely similar behaviour in each band 

case.  

 

Period trend of all CAL1 PTR Delay related variables for LRM mode. 

 
Figure 2.2-6. CAL1 LRM Ku Time Delay related variables trend. The green line (Diff of travel 

between Tx & Rx lines) is hidden below the blue line (PTR Median Delay). 

 
Figure 2.2-7. CAL1 LRM C Time Delay related variables trend. 
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Also the PTR width is monitored. This instrumental calibration parameter has an impact on the SWH L2 

variable retrievals. The two bands CAL1 PTR width trends are shown in Figure 2.2-8 and Figure 2.2-9. The 

Ku band show lower standard deviation of the PTR width than the C band in the analysed period. 

 

Period trend of the CAL1 PTR width for LRM mode. 

 
Figure 2.2-8. CAL1 LRM Ku PTR width trend. 

 
Figure 2.2-9. CAL1 LRM C PTR width trend. 

 














































































