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| Instrumental Calibration

Main message to give: both S3A and S3B missions are in good shape.
CAL1 SAR Ku Power is now stabilized

S3A: -0.24 dB/year ------- S3B: -0.27 dB/year -------- S6: -0.9 dB/year

S3A SRAL CAL1 SAR Ku Integrated & Max Power. Trends from 27-May-2016 to 13-Sep-2022. S3B SRAL CAL1 SAR Ku Integrated & Max Power. Trends from 12-Jul-2018 to 27-Aug-2022.

—e— Integrated Power. Mean=61.7568 dB. Slope=-0.2406 dB/yr. Stdev=0.45477 dB
—=e— Maximum Power. Mean=34.6362 dB. Slope=-0.24205 dB/yr. Stdev=0.45758 dB

34.8
—e— |ntegrated Power. Mean=61.2567 dB. Slope=-0.26744 dB/yr. Stdev=0.32289 dB

—&— Maximum Power. Mean=34.1499 dB. Slope=-0.26755 dB/yr. Stdev=0.32306 dB
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Instrumental Calibration
CAL1 SAR Ku Power is now stabilized

Around 20 years of mission to reach the critical SNR point.

635 S3A SRAL CAL1 SAR Ku Integrated Power. Fitting by Power Model. Drop of 3.5dB at 2039/9. 62 S3B SRAL CAL1 SAR Ku Integrated Power. Fitting by Power Model. Drop of 3.5dB at 2038/6.
CAL1 SAR Ku Integrated Power = CAL1 SAR Ku Integrated Power
Power Model Power Model
63 ® Requirement of -3.5 dB for sea-ice & ice sheets 61.5 ® Requirement of -3.5 dB for sea-ice & ice sheets
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Instrumental Calibration
CAL1 SAR Ku Delay
S3A: -0.1 mm/year ------- S3B: 0.5 mm/year -------- S6: -5.3 mm/year

Gt S3A SRAL CAL1 SAR Ku Time Delay. Trend from 27-May-2016 to 13-Sep-2022. biGETS S3B SRAL CAL1 SAR Ku Time Delay. Trend from 12-Jul-2018 to 23-Sep-2022.
s . T T T

~—o-— Mean = 1.0069 m. Slope = -0.10624 mm/yr. Stdev= 0.32692 mm. _—— Mean = 0.9604 m, Slope = 0.52401 mm/yr. Stdev= 034544 mm. P
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Instrumental Calibration

CAL1 SAR Ku PTR width
S3A: -0.3 mm/year ------- S3B: 0 mm/year -------- S6: -0.4 mml/year

0.4175 S3A SRAL CAL1 SAR Ku PTR Width. Trend from 27-May-2016 to 13-Sep-2022. 0.4144 S3B SRAL CAL1 SAR Ku PTR Width. Trend from 12-Jul-2018 to 27-Aug-2022.
—=— Mean=0.41583 m. Slope = -0.28465 mm/yr. Stdev = 0.53595 mm. —=— Mean=0.41384 m. Slope = -0.038828 mm/yr. Stdev = 0.13239 mm.
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Instrumental Calibration

CAL1 SAR Ku Burst Corrections

Mean Burst Phase - S3A: 0.09 deg/pulse ------ S3B: 0.10 deg/pulse  -------- S6: -0.003 deg/pulse
Mean Burst Power - S3A: 2.65 dBe-3/pulse --- S3B: 2.56 dBe-3 /pulse ---- S6: -0.44 dBe-3 /pulse

e S3A SRAL CAL1 SAR Burst Power & Phase arrays slopes from 27-May-2016 to 13-Sep-2022. 3 3 S3B SRAL CAL1 SAR Burst Power & Phase arrays slopes from 12-Jul-2018 to 27-Aug-2022. =

—=e— Burst Phase Slope. Mean=0.08933 deg/pulse. —=&— Burst Phase Slope. Mean=0.098945 deg/pulse.
—a— Burst Power Slope. Mean=2.6493 mdB/pulse. —=— Burst Power Slope. Mean=2.5621 mdB/pulse.

Burst Phase Slope [deg/pulse]

Burst Power Slope [mdB/pulse]

Burst Phase Slope [deg/pulse]
N

Burst Power Slope [mdB/pulse]
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I n St r u m e n ta I C a I I b ra t I O n S3A LTJJ.ImSRAL CAL2 SAR Ku. Right (blue) and Left (red) GPRW wfm Slopes. From 01-Mar-2016 to 14-Sep-2022

=8 CAL2 Ku slope right. Mean=0.00016322 dB/Hz. Slope=1.1429e-06 dB/Hz/yr. Stdev=0.00010221 dB/H.
CA L 2 SA R K u 0.008 |- |=-#= CAL2 Ku slope left. Mean=0.00030696 dB/Hz. Slope=2.8556e-06 dB/Hz/yr. Stdev=9.9556e-05 dB/Hz
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=a— CAL2 Ku slope right. Mean=4.1937e-05 dB/Hz. Slope=-4.465e-07 dB/Hz/yr. Stdev=0.00010181 dB/H.
0.008 |- |=#=CAL2 Ku slope left. Mean=0.00020511 dB/Hz. Slope=2.3881e-06 dB/Hz/yr. Stdev=9.9537e-05 dB/Hz
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Instrumental Calibration
CAL2 SAR Ku

Moon Calibrations

S3A S3B

12 Moon CAL2 avg 12: whole mission CAL2 avg 12: Moon CAL2 avg 1.2 whole mission CAL2 avg
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Instrumental Calibration
AutoCal

Small power excursions of the ATT steps actual attenuations

S3A SRAL AutoCAL Ku-band Attenuation progression [dB]. From 03-Jun-2016 to 06-Sep-2022. S3B SRAL AutoCAL Ku-band Attenuation progression [dB]. From 17-Jul-2018 to 20-Aug-2022.
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Instrumental Calibration
Thermal behaviour

Annual oscillations and some spikes due to SLSTR decontamination events or switch-off/on.

28§A SRAL CAL1 SAR THERM. Selected thermistors time series. From 16-Jun-2016 to 13-Sep-2022. 3S3B SRAL CAL1 SAR THERM. Selected thermistors time series. From 12-Jul-2018 to 27-Aug-2022.
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*‘ Instrumental Calibration

USO frequency impact in the range
Expected behaviour: S3A: 3.9 mm/year ------- S3B: 1.9 mm/year -------- S6: 3.2 mm/year

S3A SRAL USO Range. Trend from 20160223 to 20220913. S3B SRAL USO Range. Trend from 20180501 to 20220827.
T
——— USO range. Slope = 1.9207 mm/yr. |
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Outline
- Instrumental Calibration
- CAL1
- CAL2
- AutoCal
- Thermal
- USO

- Absolute Calibration

- Sigma-0 Leonessa Transponder Status

- Processing Results
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S3 Absolute Calibration Infrastructures

Transponders Transponder Transponder Corner Reflector
Range & datation Sigma0 Range, datation, Range, datation,
sigma0, Ku & C sigma0O

o | = isardSAT

Jat Propulsion Laboratory
California Instituta of Technalogy

15
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S3 Absolute Calibration Infrastructures: The Leonessa SigmaO TRP

Fenced area, equipped with a box for
sheltering auxiliary instrumentation:

- weather station

- telecom station (modem, antenna
and network)

[SSEM - UPS backup power

- remote PLC board controlled by PC

- 400 m to S3B desc. pass
- 2.6 km to S3A asc. pass

- PTZ cameras for surveillance.

First overflight test: 4 days ago
SUCCESFUL!!

16
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S3 Absolute Calibration: Crete TRP processing

- Input data: « Method

— L1A data processed with IPF-SR-1 version

6.20 | SAR L1A |
— L2 data: Pole Tides + Ocean Loading. o] | UFSAR FFSAR PLRM |
— Insitu measurements:_Atmospheric c_IeIays as | RIS |

Dry & Wet Tropospheric + lonospheric, and I

the Solid Earth Tide | Geophysical retrievals |

| Results computation I
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S3 Absolute Calibration: Crete TRP - S3A (78 passes) and S3B (52 passes)

RANGE BIAS STACK RANGE NOISE

i Results over Crete: Range bias 15 Results over Crete: Stack Range Noise (100 central beams)
60 Regression line: y=-1.50x + -6.23 Regression line S3B: y=-0.30x + -38.62 .
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S3 Absolute Calibration: Crete TRP - S3A (78 passes) and S3B (52 passes)

DATATION BIAS STACK ALIGNMENT
° Sung A, S 0 S0k P ot
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< 78 Mean -11.19 -117.23 0.06 0.73
| passes | Standard Deviation 15.97 19.39 0.01 0.18
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S3 Absolute Calibration: Svalbard TRP

Results over Svalbard: Range bias
50 60
Regression line S3A: y=23.99x + -182.30 Regression line S3B: y=8.19x + -114.07
50
0 E
T £
£ g 40
e -50 - =]
o Z 0
@ =3
$-100 g
= n'e
@©
& x 20
8
150 - (%)
150 10
-200 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1
32 34 36 38 4 42 44 46 438 5 52 54 56 58 6 62 64 6.6

Time since S3A launch (years)

\ @ S3A Range bias [mm]-® S3B Range bias [mm] — Lineal (S3A) Range bias [mm] —Lineal (S3B) Range bias [mm]

PROGRAMME OF THE
EUROPEAN UNION

- CYT:

operricus @ EUMETSAT

S3A (43 passes) and S3B (44 passes)
STACK RANGE NOISE
- Results over Svalbard: Stack Range Noise (100 central beams)
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S3 Absolute Calibration: Svalbard TRP - S3A (43 passes) and S3B (44 passes)

DATATION BIAS STACK ALIGNMENT

200 - Results over Svalbard Datation bias 0.35 Results over Svalbard: Stack Alignment
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Time (years) Time (years)
@ S3A Datation bias [pseconds] @ S3B Datation bias [,useoonds]‘ |. S3A alignment [mm/beam] @ S3B alignment [mm/beam]

Datation bias |Stack Alignment| Stack Noise

SVALBARD SEMEE DS [T [microseconds] [mm/beam] [mm]
< 43 Mean -63.11 -72.58 0.06 17.28
| passes | gStandard Deviation 40.36 76.48 0.04 10.23
0 a4 Mean -73.81 -30.88 0.02 10.27
| passes | gstandard Deviation 35.02 52.26 0.04 9.02 21
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S3 Absolute Calibration: Santa Catalina TRP - S3A (5 passes)

UFSAR Range cut FF-SAR Range cut

1

* |nput data

— L1Adata (STC) processed with
IPF-SR-1 version 6.20
— Atmospheric corrections from L2
— TRP position :
Lat: 33.446692629°
: ‘ Lon: -118.479718873°
> * ¥ e > sar:ples * e 4;;rdSA:-'4 ”04:.5 ' - Slant range w.r.t TRP position [m] isardSAT Alt: 35.4290m

Similar distortion seen in the S6 passes presented by Jean-Damien Desjonqueres — Internal delay : 6.5354 m (2-way)
in the S6 Transponder Working Group

0.9
0.8
0.7
0.6

.

:
205
a

0.4
03]
0.2
0.1

Range bias [mm] Datation bias Pu Antenna
9 [microseconds] | Flange bias [dB]

o
5::’ Mean 1315 235.77 1.76 Res u ItS un d er
S Standard Deviation 12.54 55.89 0.52 . N t t N
< Mean 1304 99.92 2.9 INVES Ig atlo
v
e Standard Deviation 18.22 15.96 1.5

22

— 0 e c= ™ - I = ] oD —— 02 e EH NI " iz E1 ZE o= imm ¥l



7t Sentinel 3 Validation Team Meeting 2022

PROGRAMME OF THE
EUROPEAN UNION

opernicus @ EUMETSAT = @esa

Europo's eyes on Eart

18-20 October 2022 | ESA-ESRIN | Frascati (Rm), Italy

S3 Absolute Calibration: Leonessa SigmaO TRP

S3A:20200901

From the previous campaign

Atmospheric

Delay Doppler SAR FULLY FOCUSED SAR

Along-track distance w.r.t TRP location [m]

-150

-160

-170

dB

Date Mission AGC (dB) Correction 1-way
RF Unit | t RF Unit | t -180
(dB) o (';"B‘)' POWET! Rcs (dBm?) i ";’;‘)' POWET Res (dBm?)
-190
12/06/20 S3A 13.2 0.52 -142.4 69.65 -142.77 69.28
200
23/06/20 S3B 0 0.55 -142.0 69.27 -142.36 68.91 o 7 7 - 7 =
Slant range w.r.t TRP position [m]
09/07/20 S3A 0 0.55 -143.2 68.86 -143.17 68.89
S3AB
T
20/07/20 S3B 0 0.57 -141.8 69.45 -142.4 68.85 141 ' —S3A:20200612
—S3A:20200709
—S3A:20200901
—S3A:20200928
01/09/20 S3A 0 0.51 -144.8 67.26 -143.67 68.39 -142 ——S3B:20200623
—53B:20200720
2
28/09/20 S3A 0 0.48 -143.9 68.07 -143.47 68.5 ‘é-m i
: \
[
Average -143.01 68.76 -142.97 68.80 g A44r \
5}
: \
Expected values from SeRAC09 doc -143.45 67.89 -143.45 67.89 ks \ \
Bias 0.44 dB 0.87 dB 0.36 dB 0.91dB L8 \ \ \
147 / \ WL
Standard Deviation 1.1dB 0.92 dB 0.55dB 0.32dB 2060 2070 2080 2090 2100 210 2120 2130 210 2150 2160
Samples
— 1 | H—a [ ] ] —-— . o ] e -
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