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1 Introduction

Thisdocument aims at providing a synthetic report tme behaviourof the radiometerin terms of
instrumental characteristics angroduct performancesas well as on the main events which occurred
duringcycle043of S3A and cycl@24of S3B

This document is split in the following sections:

x  Section 2 gives an overview on the status of the current cycle

x  Section 3 ddresseshe monitoring of theMWR of the current cycleThis section covers the
short term monitoring of internal calibration, brightness temperatures and geophysical
parameters.

x  Section 4 addresses the long term monitoring from the beginning of the midsiprovides a
view of the internal calibration monitoring as well as two subsections covering the monitoring of
vicarious calibration targets and geophysical parameters.
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2 Overviewof S3ACycle043- S3B Cycle @2

2.1 Status

TheTablel and Table2 give a summary of theastrument behavior folS3A and S3&spectivelyduring
this period.

Sentinet3A MWR

Parameter Status Comments
Instrument Nominal
Internal Calibration Nominal
Geophysical products Nominal
Longterm monitoring Nominal for three analyses

Tablel: General ovenaw of the SSAMWR quality assessment

Sentinet3B MWR

Parameter Status Comments
Instrument Nominal
Jump of the 23.8GHz noise injection temperature. Under
Internal Calibration investigations.
Geophysical products Nominal
Longterm monitoring Nominal for three analyses

Table2 : General ovenaw of the S3BMWR quality assessment

Color kgend:
OK

Warning

-

Not available
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2.2 IPF processing chain status

This section gives the version of the IPF processing chain used to process the data of the current cycle.

If a change of IPF version occurs during the cycle, the table gives the date of last processing with the first
version and the date of firgirocessing with the second version:

[ ] :processing time of the first product
[ ] : processing time of the last product

MWR L1B CAL

IPF version NRT( Svalbard)

06.0

MWR L1B

IPF version NTC ( LN3)

06.09

SRAL/MWR Level 2

IPF version NTC Marine)

06.15
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This section gives the version of the auxiliary data files used to process the data of the current cycle.

Side Lobe Correction file

Filename NTC ( LN3)

S3A S3A_MW___ CHDNAX_20160216T000000_20991231T235959 20
87120000 MPC_O_AL_004.

S3B S3B_MW_1_SLC_AX_20180425T000000_20991231T235959_201
7120000 MPC_O_AL_001.SEN3

MWR CCDB

Filename NTC ( LN3)

S3A S3A_MW___ CHDNAX_20160216T000000 20991231T235959 20
4T120000 MPC_O_AL_002.SEN3
S3B S3B_MW___ CHDNAX_20180425T000000 20991231T235959 20
67120000 MPC_O_AL_002.SEN3

Level?2 Configuration file

Filename NTC ( Marine)

S3A S3A_SR_2_CON_AX_20160216T000000_20991231T235959 201
T120000 MPC_O_AL_012.
S3B S3B_SR_2_CON_AX_20180425T000000_20991231T235959 201
T120000 MPC_O_AL_003
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3 MWR Monitoring overS3ACycle043- S3B Cycle 0

This section is dedicated to the functional verification of the MWR sensor behaviour @8Aaycle43
(24 March 2019 ¢ 20 April 2019 and S3B cycle 203 April 2019 ¢ 30 April 2019). The main relevant of
the parameters, monitored daily by the MPC teaamre presented here.

3.1 Operating modes

The radiometes on-board S3A and S3Bwve several operating modes listed hereafter:

x  Mode 0 : IntermonitoringEarth observation)

x  Mode 1 : Monitoring

x  Mode 2 :Noise Injection calibration

x  Mode 3: DickeNon-Balanced calibration (100% injectigmot point)
x  Mode 4: Dicke NorBalanced calibration (50% injectiqrcold poin)

Percentage of time for radiometer mode Percentage ofsglsm_ecf;‘;;azd;ometer mode

S3A - Cycle 43

o
DNB cold h 0.50% DNB cold h 0.50%

DNB hot 0.50% DNB hot 0.50%
NIR NIR
Mon | 0.00% Mon | 0.00%

o _ Obs _ 2800%

Figurel gives the dstribution of the different modes in the data.

Percentage of time for radiometer mode Percentage og;le_ecf;:I;azd;ometer mode

S3A - Cycle 43

DNB cold h 0.50% DNB cold h 0.50%

DNB hot 0.50% DNB hot 0.50%
NIR NIR
Mon | 0.00% Mon | 0.00%

o _ Obs _ se00%
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Figurel : Distribution of operating mod€S3A: left; S3B: right)

The distribution has slightly changed with respect to previous cycle due to update of calitiraidine

of the I March 2018. Before the update, a calibration sequence is 9s long composed of and occurs 3
times per orbit. After that update, the calibration sequences are much shorter (~0.6s) but occurs every
30 seconds. Moreover, due to more frequesalibration, the monitoring measurements are no longer
needed to monitore the noise diode.

For measurements in the Intermonitoring mode (Obs mode), two kind of processing can be used
according to the measured brightness temperature. If this temperatsrsmaller than the reference

load inside the instrument, the NIR processing is used; if the temperature is greater, the DNB processing
is used. The transition from one processing to the other will occur more or less close to the coast
depending on the intanal temperature of the MWR. The internal temperature of the MWR is such that
only a small percentage of measurements required a DNB processing in this cycle as skayunddy

for S3A and S3B.

This figure shows also the passage over the US KREMS radar facilityigthe2 I £ SAy | ¢2¢€ f
MCTCHY Qpn QQ . Bobsaféty readoksS thet MWR AsTwitbhed to a specific mode about 50 km
before the facility location and back to nominal mode 50km afteom the 17 January, the safing area
was enlarged to 300km during the investigations.

processing mode (36.5GHz)

-150 -100 -50 0 50 100 150

DNB KREMS

)
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processing mode (36.5GHz)
'S3B Cycle 24 (03/04/2019 - 30/04/2019)

B - e L=

—-150 —100 -50 0 50 100 150

DNB KREMS

Figure2 : Map of measurements with DNB processing for 36.5GHz channel (red) and safety mode for both
channels over KREMS (bIU&3A on top panel, S3B bottom panel)

3.2 Calibration parameters

To monitor the istrument behavior during itéifetime, the relevant parameteyof the MWR internal in
flight calibration procdure are presented in the following subsections. These parameters are:

x  the gain this parameter is estimatedsingthe two types of Dicke NorBalanced calibration
measurementg100% and 50% of injection). The DNB processing of the Earth measurements
uses this parameter.

x  the noise injection temperature this parameter is measured during the Noise Injection
calibration measurements. The NIR processing of the Earth measuremestthissparameter.

Data used for the diagnosis presented here data generated by PD@$ Svalbard core ground station.

3.2.1.1 Sentinel3A

Figure3 shows the monitoring of the receiver gain for cyg#8of S3A. The mean value over the cycle is
4.79mv/K and 46mV/K for channel 23.8GHz and 36.5GHz respectively. These values are close to values
estimated onground during characterization of the instrument (4.793mV/K and 4.665mV/K for channels
23.8GHz and 36.5GHz respectively).

Forboth channes, nominal behavior is observed since only 1 cycle of data is considered in this section.
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Figure3 : S3AMonitoring of receiver gain for both channels :23.8GHz (left) and 36.5GHz (right)

3.2.1.2 Sentinel3B

Figure4 shows the monitoring of the receiver gain for cy@ of S3B. The mean value over the cycle is
4.5mv/K and 4.8mV/K for channel 23.8GHz and 36.5QHspectively. These values are close to values
estimated onground during characterization of the instrument34mV/K and 66mV/K for channels
23.8GHz and 36.5GHz respectively).

Forboth channes, nominal behavior is observed since only 1 cycle ad ¢atonsidered in this section.

S3B - Cycle 24 S3B - Cycle 24
Gain (23.8GHz) Gain (36.5GHz)
pass number pass number
100 200 300 400 500 600 700 100 200 300 400 500 600 700
4.70 e e 4.60 ——— — e
[ H H © Mean = 4.519 o = 0.010 ] b : [+ Mean =4.458 o=0012 |
4.65 = 455 =
4,60 - . - - - - 2 - 4,50
g 4.55 g 4.45
= > A
Easo E qa0f
< H 1 e L ; ; ]
3 4_45:_ - - - _: 3 4_35:_ - H _:
440 o 1 430f 1
4.35 i i 4.25
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Figure4 : SB Monitoring of receiver gain for both channels :23.8GHz (left) and 36.5GHz (right)
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3.2.2 Noise Injection Temperature

3.2.2.1 Sentinel3A

Figure5 shows the monitoring of the noise injection temperature for cyOl3 of S3A The noise
injection temperatures show no trend over the cycle for btochannels. The average vafiaf the noise
inection tempeartures are 313.8K/2&K for channels 23.8GHz/36.5GHz respectively.

Forboth channelsnominal behavior is observed since only 1 cycle of data is considered in this section.

S3A - Cycle 43 S3A - Cycle 43
Injection temperature (NIR cal) (23.8GHz) Injection temperature (NIR cal) (36.5GHz)
100 200 300 pass "zgober 500 600 700 289.5 100 200 300 pass "zgober 500 600 700

T T T
+ Mean = 313.738 o~ =0.222

w w w w w
=1 = =1 = =1
w S S w w
n o n o n

Temperature [K]

+ Mean = 288.473 o = 0.248

286. H
52002 5002 5002, 5030 533 5032, 5013 K002, Hon o‘»:n,lolg 02 o '\(?“,10‘»9
o 2g 002 K g

0% 5 2000 2075 2! 0% 02! 2050820
710773007 753,0% .00 0 0% 08 . 00 00015 04 4 04608 9. 0470

5 023 2 a2 A 2 2 O A AT 1A 25
F= i U E e L a A S S S S

0 0

Figure5 : Monitoring of S3ANoise Injection temperature for both channels :23.8GHz (left) and 36.5GHz (right)
3.2.2.2 Sentinel3B

Figure6 shows the monitoringof the noise injection temperature for cycl@24 of S3B. The average

value of the noise inection tempeartures are0B75K/3106K for channels 23.8GHz/36.5GHz
respectively.

For 36.5GHzchannels, nominal behavior is observed since only 1 cycle of data is considered in this

section.For 23.8GHz channel, an increase of the noise injection temperature over one day is observed.
This issue is under investigations.

Figure6 : Monitoring of S3BNoise Injection temperature for both channels :23.8GHz (left) and 36.5GHz (right)














































































