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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
duringcycle38.

This document is split in the following sections:

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

x  Section 3 ddresses the monitoring of th&/WR 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 S3ACycle042- S3B Cycle (B

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
Internal Calibration Nominal
Geophysical products Nominal
Longterm monitoring Nominal for three analyses

Table2 : General ovenéw of the S3BBMWR 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 versioncurs during the cycle, the table gives the date of last processing with the first
version and the date of first processing with the second version:

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

MWR L1B CAL

IPFversion NRT( Svalbard)

06.0

MWR L1B

IPF version NTC ( LN3)

06.09

SRAL/MWR Level 2

IPF version NTC ( Marine)

06.14
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This section gives the version of the auxiliary data files used to process the datecafriém cycle.

Side Lobe Correction file

Filename NTC ( LN3)
S3A S3A_MW_1 SLC_AX_20000101T000000_20991231T235959 201
T120000 MPC_O_ AL 002.SENS3
S3B S3B_MW_1 SLC_AX_20180425T000000_20991231T235959 201
T120000 MPC_O_ AL 001.SENS3
MWR CCDB
Filename NTC ( LN3)
S3A S3A_MW__ CHDNAX 20160216T000000_20991231T235959 20
47120000 MPC_O_AL_002.SEN3
S3B S3B_ MW__ CHDNAX 20180425T000000_20991231T235959 20
67120000 MPC_O_AL_002.SEN3

Level?2 Configuration file

T120000 MPC_O_AL_002.SEN3

Filename NTC ( Marine)
S3A S3A SR 2 CON_AX 20160216T000000_20991231T235959 201

T120000 MPC_O_ AL 011.SENS3
S3B S3B_SR 2 CON_AX 20180425T000000 20991231T235959 201
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3 MWR Monitoring overS3ACycle042 - S3B Cycle (B

This section is dedicated to the functional verification of the MWR sensor behaviour @8Aaycle42
(25 Februrary2019 ¢ 24 March 2019 and S3B cycle32(07 March 2019 ¢ 03 April 2019). The main
relevant of the parameters, monitoredhily by the MPC team, are 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
% Mode 3: Dicke NorBalanced calibration (100% injectiqinot point)
x  Mode 4: Dicke NorBalanced calibration (50% injectiqrcold poin)

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

Percentage of time for radiometer mode Percentage og;le_ecf;:I;aZcIBmmeter mode

S3A - Cycle 42
DNB cold h 0.50%

DNB hot 0.50%

DNB cold

DNB hot

NIR

Mon | 0.00%

2800 o _ 00

Figurel : Distribution of operating modgS3A: left; S3B: right)

The distribution has slightlghanged with respect to previous cycle due to update of calibration timeline

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 sh@r@.6s) but occurs every

30 seconds. Moreover, due to more frequent calibration, 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
acording to the measured brightness temperature. If this temperature is smaller 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 thaestwill occur more or less close to the coast
depending on the internal temperature of the MWR. The internal temperature of the MWR is such that
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only a small percentage of measurements required a DNB processing in this cycle as skayund2y
for S3A and S3B.

This figure shows also the passage over the US KREMS radar facilityigthe2 I £ SAy | G2 € f
MCTCHY Qpn QQ . Bobsafétyyfeasons Sthe tMWR Is Buvlitéhed to a specific mode about 50 km
before the facility location and back to nominal mode 50km affénce the 1¥ January, the safing area

is enlarged to 300km following event of 24th November.

processing mode (36.5GHz)
S3A Cycle 42 (25/02/2019 - 24/03/2019)

: . oo = [ —— ) - _ :
s0 =" o ] : e o S ' '3 . “-v":;:f RN 3 1
ol - o o . o s j,. . A A a
_50:,, . . . . B . . B N . N =
-150 -100 =50 V] 50 100 150
DNB KREMS

processing mode (36.5GHz)
'S3B Cycle 23 (07/03/2019 - 03/04/2019)

P o — [ R R =
= ;

—-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)

)
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3.2 Calibration parameters

To monitor the istrument behavior during itsfetime, 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 measuremeatthissparameter.

Data used for the diagnosis presented here adata generated by PDG& Svalbard core ground
station.

3.2.1.1 Sentinel3A

Figure3 shows the monitorig of the receiver gain for cycle 39 of S3A. The mean value over the cycle is
4.77mv/K and 4.54mV/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 ait®8mV/K for channels
23.8GHz and 36.5GHz respectively).

For channel 23.8GHz, nominal behavior is observed since only 1 cycle of data is considered in this
section.For channel 36.5GHz, the gain is stilt stabilizd after the stresslue to the RFI ofhe 24"
November

S3A - Cycle 42 S3A - Cycle 42
Gain (23.8GHz) Gain (36.5GHz)
pass number pass number
100 200 300 400 500 600 700 100 200 300 400 500 600 700
5.00 — T — ST 4.80 — ‘ ————t STy
b - Mean =4.785 o= 0.010 ] s - Mean = 4.606 o =0.012 |
4.95F ; e 4.75F ; ; e
4.90[ ] 470 ]
Z 485}
=
E as80
£
REENEL:
470}
4.65| 4.45
4.60L I I i " " it ! 4.40L It I it " L i 1" !
LR I I R R O U C R R Y] LR I R I I I I R e R O C G
2042 2002 7019 9032, 7012 2012 2030, 2037 903° 2007 0% J0VY 20D S0 2032 2002 7032 7030 H0V% H0V%, 00, 2002 2007, 2017, 2002, 2007, 2032, 0
2607 3800 .0 8. 0% .07 6. 0371 0.077.0% 4 0376.0%76.0% 50,070,070, 02 260 5.0 7 0% 8 03 .03 g 03730.0% 15 020 037 0335 020,03 023002

Figure3: S3AMonitoring of receiver gain for both channels :23.8GHz (left) and 36.5GHz (right)
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3.2.1.2 Sentinel3B

Figure4 shows the monitoring of the receiver gain for cycle 20 of S3B. The mean value over the cycle is
4.5mv/K and 46mV/K for channel 23.8GHz and 36.5GHz respectively. These values are close to values
estimated onground during characterization of the instrume(457mV/K and 66mV/K for channels
23.8GHz and 36.5GHz respectively).

For 23.8GHzchannel, nominal behavior is observed since only 1 cycle of data is considered in this
section.For 36.5GHz, a small slope during the first half of the cycle is osberved

S3B - Cycle 23 S3B - Cycle 23
Gain (23.8GHz) Galin (36.5GHz)
pass number pass number
2470 —— 100 2?0 3?0‘ — ‘4?0‘ : 500 GCI'O — .T?D‘ — 4.60 s 100 2?0 3?0I — .4?0. i 500 EE:D — .T?D‘ —
t + Mean =4.518 o = 0.010 F © Mean = 4.456 o= 0012
4651 E 455} E
4.60 | e 450

4550, <445

E 4.50 E 440

E 445 ‘ ‘ ' — E 435 —
s40f : - 4300 . . _
a3s| 425

4.30L J L I I 4.20l I I L I L

C) 9 9 2 2 9 9 9 ) 2 2 9 9 9 C) 9 9 9 2 9 2 9 9 9 2 9 9 9
2P BN e e el el e e e e N e e Nefel™ el el e el el el e e lell e el e w2 e

Figure4 : S8 Monitoring of receiver gain for both channels :23.8GHz (left) and 36.5GHz (right)

3.2.2.1 Sentinel3A

Figureb shows the monitoring of the noise injection temperature for cy@®eof S3AThe noise injection
temperature show no trend over the cycle faB.8GHzhannel.For 36.5GHz channel a small €dp
observed along the cyclEhe average value of the noisgdation tempeartures are 313.8K/288.4K for
channels 23.8GHz/36.5GHz respectively.

Forboth channelsnominal behavior is observed since only 1 cycle of data is considered in this section.
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Figure5 : Monitoring of S3ANoise Injection temperature for both channels :23.8GHz (left) and 36.5GHz (right)

3.2.2.2 Sentinet3B
Figure6 shows the monitoring of the noise injection temperature for cycle 20 of S3B. The noise injection

temperature show no trend over the cycle for both channels. The average value of the noiseninect
tempeartures are 89.8K/310.9K for channels 23.8GHz/36.5GHz respectively.

For both channels, nominal behavior is observed since only 1 cycle of data is considered in this section.

Figure6 : Monitoring of S3BNoiselnjection temperature for both channels :23.8GHz (left) and 36.5GHz (right)

3.3 Brightness Temperatures

Data used for the diagnosis presented here atata generatedat Land Surface Topography Mission
Processing and Archiving Centre [LN3]

The two following ijures showmaps ofbrightness temperatures fothe two channelsof S3Asplit by
ascending (right part) and descending (left part) pas&&gure?7 and Figure8 concern the channels
23.8GHz and 36.5GHz respectively. These maps show a good contrast between ocean and land for both
channels.














































































