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Sentinel-3 Mission Overview Eesa

+ Operational i'si'on in high-inclination, low Earth orbit
+ Full performance achieved with 2 satellites in orbit (S-3A,-3B)

Optical Mission Payload Topography Mission Payload
providing providing Py S

O Sea and land color data, O Sea surface, lake, ice and river Radiometer -~ Land Colour
through OLCI (Ocean and topography data, through a Topo Instrument
Land Color Instrument) P/L  including a Ku-/C-band Sea and Land

. Surface
OSea and land surface Synthetic Aperture Radar Temperature

temperature, through the Altimeter (SRAL), a bi-frequency Radiometer
SLSTR (Sea and Land MicroWave Radiometer (MWR),

Surface Temperature and a Precise Orbit Determination

Radiometer) (POD) including
= GNSS Receiver : ' S 4 .
= DORIS = . ‘ ‘ "
= Laser Retro-Reflector -9 : Antenna

4 DORIS
In addition, the payload design will allow - k Antenna

0 Data continuity of the Vegetation instrument (on SPOT4/5), Laser

retro-
) ) ] . : SAR Radar
0O Enhanced fire monitoring capabilities Toheciie Altimeter

S-band
Antenna
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Sentinel-3 Mission Objectives (simplified...)

Sentinel-3 is providing continuity of timeseries from heritage sensors for
Copernicus Services, including:

Continuity of ocean colour as good as ENVISAT MERIS or better
Continuity of SST as good as ENVISAT AATSR or better

Continuity of SSH as good as ENVISAT RA-2 or better with SAR
capability derived from CryoSat-2

Continuity of land products (reflectance's, temperature) as good as
ENVISAT MERIS and AATSR or better

Provide consistent quality L1 and L2 optical and topography products in
a timely manner for Copernicus services

Continuity of SPOT VGT-P like products

Fire, River and lake height, atmospheric products...for Copernicus
services
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Sentinel-3 applications = ever increasing

ATCL e

=y

Climate monitoring, numerical
modelling and mesoscale analysis

- ‘ : e "0-’“(. i :’_| b ‘;.
2 ;, ? m.;\‘(\ \fi: b = | Weather 6.04.2016 1o 06,03.2016 -
— | AR ¥ g a forecasting: | §
Y n — < —
b2 ..\. .\‘L\l\‘ .:cf.‘. ! \r'.‘"
o, M N Climate research
Water resource
management
i
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Fire monitoring

Ship routing:
maritime safety

Fisheries: Harmful
algal bloom/marine
biology/global ocean
primary production

circulation, currents,
tides
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opernicu Sentinel-3 Mission Product Responsibilities

Split into thematic

s L1 Global versions Q1 2021
g~ 10OLCl| Full & Reducer

Resolution:
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Vegetation index 2017 - 2018
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WASHINGTON

California on fire 4
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On this Copernicus Sentinel-3 OLCI image acquired on 10 September 2020, the huge orange cloud covering most of the

California coast is clearly visible.
Copyright: Contains modified Copernicus Sentinel data (2020)/processed on the Sentinel-Hub EO Browser

Fires detected by the Sentinel-3
World Fire Atlas Prototype
(Copernicus Sentinel-3A nightime data)

* 01 August - 14 September 2019 \
\\ -
—-— Study area "“'LQOSA_QgeIes
Copernicus Sentinel-3 aerosols over California
Description: On this image, acquired by Copernicus Sentinel-3 on 12 September 2020, we can view on the right the land flag in

green, and on the left the aerosols optical depth over California and Mexico
Copyright: Contains modified Copernicus Sentinel data (2020)/processed by ACRI
3 THE EUROPEAN SPACE AGENCY



California on fire
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On this Copernicus Sentinel-3 OLCI image acquired on 10 Septe
California coast is clearly visible.
Copyright: Contains modified Copernicus Sentinel data (2020)/prc
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Copernicus Sentinel-3 aerosols over California

Description: On this image, acquired by Copernicus Sentinel-3 on 12 September 2020, we can view on the right the land flag in
green, and on the left the aerosols optical depth over California and Mexico

Copyright: Contains modified Copernicus Sentinel data (2020)/processed by ACRI
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opernicus

Europe’s eyes on Earth
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OPErNICUS

100 km

A-68A’s journey

29 November 2020
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Copyright: contains modified Copernicus Sentinel data (2017-20)
processed by ESA; Antarctic Iceberg Tracking Database
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@)ernicus A% sentinel-3 @esa
SENTINEL-3 ALTIMETRY CRYOSPHERE PRODUCTS

LEVEL-2 THEMATIC LAND-ICE PRODUCTS

* Data products in netCDF4 format at 20Hz. -

M‘Cieivofé\(fmre SATELLITE DESCRIPTION " TDPs are expected to be delivered by Q4 2021. -3, v
\ P ALTITUDE 814.5KM \_* 180 MB" in size per pass for land-ice B :
S o o el b INCLINATION: 98.85° \_" They contain the main geophysical variables: i
& > GROUND TRACK DEVIATION +1- 1kM \_ - Ice surface elevation ;
X K N BEvie T T e - Surface backscatter (roughness) LN
o R KU-BAND: 13.595 GHz - BANDWIDTH 350 MHz \ "rocuct size to be confirmed e . 03
RETRO-REFLECTOR SAREE s DATA AVAILABLE SINCE 2016 (S3A) AND 2018 (S3B) i Aty

S-BAND ANTENNA

LEVEL-2 THEMATIC SEA-ICE PRODUCTS

" Data products in netCDF4 format at 20Hz.

" TDPs are expected to be delivered by Q4 2021.

* 90 MB" in size per pass for sea-ice.

" They contain the main geophysical variables:
- Freeboard

- Surface backscatter (roughness)

" Product size to be confirmed

PERFORMANCE OF SENTINEL-3 ALTIMETER

OVER LAND AND SEA ICE

SARM vs LRM: The Sentinel-3 improved along-track
resolution (approximately 300m) in SAR mode
improves the measurements over land ice and sea ice.
SENTINEL-3A
Il SENTINEL-3B

o ICE SHEET ELEVATION ACCURACY
° COMPARED TO GROUND TRUTH
FOR FLAT B Comparison of the ] crossover analysis
° RETRACKABLE SURFACES over Lake Vostok between S3A and CS-2

WAVEFORMS ARE AVAILABLE OVER ANTARCTICA C M

0

FREEBOARD -
(—
-0.5 0 0.5M

USEFUL LINKS

Sentinel Online: sentinel.copernicus.eu

S3 Land Altimetry Product Handbook: Under preparation

ICE SHEET ELEVATION ACCURACY Mean Cryosat-2 MAD: 7.0 cm

Mean absolute
deviation incm
@

AT CROSSOVER LOCATIONS FOR PERCENTAGE OF VALID FREEBOARD L SN SR ey R Scihub: scihub.copernicus.eu
HIGH SLOPE MEASUREMENTS (- ) ; o ESA DIAS: copernicus.eu/en/access-data/dias
(ICESAT-2) DURING WINTER
& o R\ ~
SIMILAR RESULTS TO CRYOSAT-2 » N
S 3’0 D) O

B 3o e == ESBEBEea=g=m=p5 jJ &+ ¥ 335 == » THE EUROPEAN SPACE AGENCY




(c_?pemicus A% sentinel-3 @esa
SENTINEL-3 ALTIMETRY INLAND WATER PRODUCTS

LEVEL-2 THEMATIC DATA PRODUCTS

MICROWAV ’ [ f
CRAD[OMEETER | SATELL'TE D ESCRI PTI O N Data products in netCDF format at 20Hz

*TDP ted to be deli d by Q4 2021.
VAR AT s are expected to be delivered by Q4

el D IR INCLINATION: 98.65°

/

* 225 MB" in size per pass for inland water.

”\ / " They contain the main geophysical variables:
G GROUND TRACK DEVIATION: +1- 1KM - y . .
., - Water level (including all the satellite corrections)
RS \ \ REVISIT TIME: 27 DAYS
) ORI ANER - Surface backscatter (roughness)
2N KU-BAND: 13.595 GHz - BANDWIDTH 350 MHz - A S Y SENTINEL-3A THEORETICAL ORBIT
BN SENTINEL-3B THEORETICAL ORBIT

LASER oA A T ETER DATA AVAILABLE SINCE 2016 (S3A) AND 2018 (S3B)

RETRO-REFLECTOR WATER BODIES

[ PO RIVER BASIN

S-BAND ANTENNA

PERFORMANCES OF
SENTINEL-3 OVER RIVER AND LAKES

" SAR mode improves the measurements over inland water
" ESA provides a processing on demand platform to process data at 80Hz

RIVER G LAKER T T DEFINE YOUR TARGET ONLINE

C M You can define your targets over inland water
- LAKE WATER HEIGHT ACCURACY

- COMPARED TO https://www.altimetry-hydro.eu/
= I -y DISPERSION OBSERVED ALONG GROUND TRUTH
G A RIVER OR A LAKE CROSSING < USEFUL LINKS
. Sentinel Online: sentinel.copernicus.eu

S3 Land Altimetry Product Handbook: Under preparation

@) DATA ACCESS
Scihub: scihub.copernicus.eu
‘ ESA DIAS: copernicus.eu/en/access-data/dias
RETRACKABLE

WAVEFORMS ARE AVAILABLE OVER THE LARGE LAKES
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Sentinel-3 C/D Satellite Status (summer 2021)

Sentinel-3C

« Sentinel-3C satellite complete, all instruments integrated

« Environmental Campaign in progress
 FAR planning; KO Oct, Board Dec/Jan
« All activities progressing well

« Storage planned to start after completion of FAR

Sentinel-3D
« MWR & SRAL: completed and awaiting integration

S3C Entering Thermal-Vacuum chamber

* OLCI: Environmental Campaign in progress
*  SLSTR: All sub-units available
*  FPA Spectral Calibration in progress
« SLSTR Radiometric Calibration planned to start Q4 2021

- . * OLCI-D & SLSTR-D will not be integrated onto S3D but delivered ready for
P storage
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Sentinel-3 C/D Satellite Status (summer 2021)

Sentinel-3C

« Sentinel-3C satellite complete, all instruments integrated

« Environmental Campaign in progress
 FAR planning; KO Oct, Board Dec/Jan
« All activities progressing well

St | d
TR PEITETN aunch date to be defined by the Commission,

B but foreseen in the range:

cuum chamber

el ©  S3C; mid 2024 - beg 2025
: integration

- S3D; 2026 — end 2028

ess
SLSTR: All sub-units available
*  FPA Spectral Calibration in progress
« SLSTR Radiometric Calibration planned to start Q4 2021
*  OLCI-D & SLSTR-D will not be integrated onto S3D but delivered ready for
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