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Sentinel-2 Mission Outlook ¥ esa
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v" Optical multi-spectral mission for the monitoring of land and coastal waters.
v" Constellation of two satellites (Sentinel-2A and Sentinel-2B).

v" Polar sun-synchronous orbit at an altitude of 786km, with LTDN 10h30.

v" High revisit frequency (5 days with same viewing direction).

v" Swath of 294km.

v" High/moderate spatial resolution (10m / 20m / 60m).

v" Large number of spectral bands (13 in VNIR-SWIR domain).
v Free & open products for feeding a large range of applications.

v" Long-term mission availability (>2030).
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Copernicus Sentinel-2 High-Level Mission Status \Qu eSd

— Nominal Sentinel-2 operations with Sentinel-2A and Sentinel-2B.
— Routine provision of Sentinel-2 data to Copernicus operational services.
— Good health of both Sentinel-2A and Sentinel-2B satellites.

— Sentinel-2 is operated beyond the initially required observation scenario.

23/06/2015
07/03/2017

Sentinel-2 A/B/C/D W
Sentinel-2 Second Generation ﬁ
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Observation Scenario (Current)
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Observation Scenario
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Measurement Provided Distribution
Name

Sentinel-2 Mission Products Catalogue \

y

Level- Top-of-atmosphere radiances in

1B sensor geometry Expert users Systematic Long-term
Level- Top-of-atmosphere reflectances : . )
1C in cartographic geometry Public Systematic Long-term
Level- Surface reflectances and pixel Systematic
. . . 1,5 year
2A classification in cartographic Public + rolling archive
geometry SNAP 9
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http://step.esa.int/main/third-party-plugins-2/sen2cor/

Sentinel-2 Mission Products Catalogue

Product Measurement Provided
Name

IMAA Polenza RO79 V20161030 ,('W!bw -
v2.2.2 “ S 3 ey

Level- Top-of-atmosphere radiances in Ex
1B sensor geometry
Level- Top-of-atmosphere reflectances
1C in cartographic geometry
Level- Surface reflectances and pixel
2A classification in cartographic
geometry

Level-2A products are systematically
generated worldwide since 13 December

2018.
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http://step.esa.int/main/third-party-plugins-2/sen2cor/
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Measurement Provided Distribution
Name

Sentinel-2 Mission Products Catalogue \

y

Level- Top-of-atmosphere radiances in

1B sensor geometry Expert users Systematic Long-term
Level- Top-of-atmosphere reflectances : . )
1C in cartographic geometry Public Systematic Long-term
Level- Surface reflectances and pixel Systematic 1 5 vear
2A classification in cartographic Public + roIIir; grchive
geometry SNAP 9
Next Steps:

< Level-2A on-demand service for Copernicus Services before end 2019, and later to all users.

<> Sentinel-2 Level-1B products will be distributed in a rolling-archive before the end of 2019.
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http://step.esa.int/main/third-party-plugins-2/sen2cor/

Data Access

-

{:esa

Private companies re-distributing
Sentinel products through free and
pay-per-use schemes

Copernicus Data Hubs \

Total volume of downloads [PB)

24.39
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Py 100 6 e

soblco

Volume of products downloaded per Sentinel
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Collaborative mirror sites
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International partners mirror sites
disseminating towards own national

communities
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Sentinel-2 products performance status
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TUSENTINEL 2

S2 MPC

L1C Data Quality
_Report
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S2 MPC

Level 2A Data
__Quality Report
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@ esa Sentinel Online

Contact Us  Adout Sentingl Online

-Mn«mmﬂmuwu- Thematic Areas ~ Data Acce

You @ here  Home » Usar Guides » Santinel-2 M3! » S2.M51 Documaent Litimary

- Sentinel 2 Document Library

Sentinel-2 L1C Data Quality Roport lssue 26 (June 2018)
This document provides the status of the Senting-2 Level-1C procuct quaity ag it stands in June 2016, It updates the
Information suppied in previously issued Repons.

# Read mare.. s POF

Noed Melp?  FAQ

Missions

Sentinel-2 L2A Data Quality Report Issum 02 (June 2018)
This document provides the slanss of 1ha Sentns-2 Level-2A product guality as & stands in Jure 2018, it updates the
Informaton suppled in dreviously issued Repons.

8 Resit more., . POF

https://earth.esa.int/web/sentinel/user-qguides/sentinel-2-msi/document-library
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Missions *  User Ouides —NA.- Dats Accuss  « Toslboxss = Mome  Anomaly bst | Sewrch anomay
T anto et vty e nsen Sentinel-2 Anomaly Database

The Senting-2 co-ine anomaly dasabase provdes & serchalio acoess 10 the 15t of known anomaiies on Seming 2 products.
P —————— Dl o bt Wl e o it s i il bty oo

provided. Affected procducts are defined and the =tatus of e anomaly & presanted.

!vzmwmmmmmmlmmwamdm Q-uw-ln
perlormed ukng & product e, & wenaing ortll rumber, & mng e o
“systermantic” are rvturned ¥ and only ¥ ey aflact the selecied procucts, mnmhmmmm-w
My not efect the selecing products

\ 4

In addiion 1o the search imerfacs, ths websits provides 8 AEST AP (Appliction Pragramming Inferfacs) for machine-to-
MACTENG D20HAS USing SOrpls. The AP| provides two servicea:
1} Patrieve @l anomaties potentially affecting & peocuat
Mt T eentrets SIpRnTYCA s welt s Ul cee gul ten ser it Dot © atmresben atd protis VIDA MEILIC 2019041507
SN NODOE NSDO TETMYE 01804 LITOSeRNT
Exarple of GET Roguesl wisch rutuens & 1St of anoeaies o mor code 404 If the product does not exad n tha OpenHud
arcteve

S Anomaly descrignon

T Y O oUWl et el e gl See wer theed 2
WMOHWMMnWMNmew‘umMVMMnmnmo
Santinet 2 snomaly archve

https://sentinels.copernicus.eu/web/sentinel/user-guides/sentinel-2-msi/sentinel-2-anomalies/
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Sentinel-2 Data Quality Team

The Team in charge of all the aspects related to data quality (algorihtms, cal/val, product
evolutions and quality control) for the Sentinel-2 in-orbit lifetime period (Phase E2).

S2 MPC (Mission Pelrformance Centre)

Cc eS a ES © c‘fa\!gca}g'?mcg ThalesAISeL:gzé #;in |||~M‘|

IGN ¢ A~ ONERA anes
iﬂ‘\k'HCiql : Y‘%i dle_lm S = Tel fpmrre e ——m
T ARGANS 7 / VL'elsvp’a.zio G
Valentina Boccia (ESA) Laétitia Pessiot (CSSI) Jan Jackson (ARGANS) Damien Rodat (CNES)
Rosario Iannone (Rhea / ESA) Sébastien Clerc (ACRI-ST) Alejandro Garcia-Soto (DEIMOS) Florie Languille (CNES)
Roberto De Bonis (Rhea / ESA) Carine Quang (CSSI) Lawrence Dudley (ARGANS)
Antoine Bourie (CSSI) Francoise Viallefont (ONERA)
Dimitra Lebreton (ADS) Jérdme Louis (Telespazio)
Bruno Lafrance (CSSI) Vincent Debaecker (Telespazio F)
Mathieu Jung (ADS) Bringfried Pflug (DLR)
Stéphane Massera (IGN) Magdalena Main-Knorn (DLR)

Marion Neveu Van Malle (TAS) Uwe Miiller-Wilm (Telespazio D)
Bahjat Alhammoud (ARGANS)
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Sentinel-2 Data Quality Team ‘""“"'""j/ °
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Sentinel-2 Quality Working Group (QWG) {&N: @S3
v" Review and Assess mission end-to-end performances (flight and ground segment) N
v" Provide recommendations for improvements on algorithm and products quality

v' Support Cal/Val and scientific activities

(‘-_\ @Ssa G)pemicus

"l“(ﬁ" _ =
anes ES @ AIRBUS ThalesAlen'%

DEFENCE & SPACE

~=Space 4
' ),
@ LACRI O ans 7 Telesparo PLA

ONERA

ZUSGS IGN  deims —

2 times/year
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4™ Sentinel-2 Validation Team (S2VT) Meeting
Dugsa

Objectives Oy

* Collect lessons learnt on validation procedures used to
contribute to the quality assessment of the Copernicus
Sentinel-2 mission Level-1 and Level-2A products for both
radiometry and geometry.

* Review and consolidate the cal/val methods used

3-5 March 2020 | ESA-ESOC | Darmstadt, Germany

:_‘th sentinel-2 validation team meeting : @esa

Home Objectives  Organising Commitime Important Dates  Presactation Guicelines

Progromme Overview Regstration Venue & Motes Cortact

4th Sentinel-2 Validation Team Meeting oper'fltlonally. . .
5.8 Mirsh 2030 * Provide recommendations for ad-hoc Sentinel-2 products
ESA-ESOC, Darmstadt, Germany validation campaigns (in complement to the permanent

network of validation sites).
* Gather the Sentinel-2 scientific and user community and to
foster cooperation and synergies among Cal/Val teams

- "._"S o'

animrny "irm

https://nikal.eventsair.com/NikalWebsitePortal/4th-sentinel-2-validation-team-meeting/esa
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/3‘ Level-1C product
performance status
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Copernicus Sentinel-2 Level-1C (TOA) Q

S2A S2B

V=
7
0
n
O

 2nd S2VT 3rd S2VT

I [ I [
[ [ I [
1 1 1
: 2015 2016 2(II17 : 2018 : 2019
1
Sentinel-2A : - ! :
1 1 1
Processing 1 02. 02, o2 : : !
Baseline : 00 01 02 02.04 02.05 1 02.06 02.47 02.08
(PB) : 02.04 ! i :
1
Product : 1&- 15- 113- : : :
Specification : 131 13.2  14.1/14.2 14.3 14.4
Document I 123 1 I I
(PSD) | ' | ! !
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L1C - Spectral band characteristics &\gesa

All the Sentinel-2 MSI bands are compliant with the requirements set in the Copernicus
Sentinel-2 Mission Requirements Document.

S2A & S2B MSI Spectral Response Average - VNIR
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1.2
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N | | I [ P
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L1C - Spectral band characteristics

https://earth.esa.int/web/sentinel/user-guides/sentinel-2-msi/document-library/-
/asset_publisher/Wk0TKajilSaR/content/sentinel-2a-spectral-responses

S2A & S2B MSI Spectral Response Average - SWIR

1.2

""e 1
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©
5 02 |
-
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Wavelength (nm)
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L1C - Absolute Radiometric Accuracy &gesa

The Absolute Radiometric Accuracy is within the goal level (3% ) or within the threshold
level (5%). Good consistency over all methods.

S2A S2B
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Plots show the ratio of MSI measurements over reference values.
Error bars indicate the validation method uncertainty.
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L1C - Inter-band calibration g&i‘“}esa

The inter-band radiometric calibration is within £ 1.5% (compliant with MRD requirement).

S2A Wb/ — —————— s2B '1°
1 . 1.08
1.06 | 1.06
voa bl ] T 17 1
1.02 :__ - _ ________ _ ________ _ ______ i L1 7 T T
X f X
< I'Duhi ............... & .E * ................. N < 100§ i ....... i d " . } } ............
L] [ ]
gagfk-- . . 0498 | .
S e eteeieteetteteteieieeeteteeteeteetettel oosl T T
3T . TN P | DL b ]
DLA7 b ] 5 - PP
0.90 0.90

e € @ b @ b &l @ 2 @ b o gl

The plots show the inter-band calibration coefficient (Ak) for the several bands.
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L1C - Signal-to-Noise Ratio (SNR)
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The SNR for both S2A and S2B is compliant with the MRD requirement.
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Polarization:

- ]

I ;0150606
I ;0150608
SZA J | :oe100
I 051212
I ;01 70206
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el ____HiERH
I 20180916
| HOEIREF
4 | N 0130107
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The noise characteristics are very stable over time and within requirements for all bands of
both S2A and S2B.
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The MSI polarisation sensitivity is less than 0.05 (0.03 goal), as
per requirement [compliant based on on-ground characterisation]
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L1C - Spatial Resolution *\&i‘“\;esa

Spatial resolutions of the several MSI bands are as per requirement (MR-52-20):

-----ﬂ-ﬂﬂﬂ

Spatial 10 20 20 20
Resolution [m]
S2A S2B

. 0,70 —+—S2A_ACT 2018 . 0,70 ——S2B_ACT_2018
g 060 ~e-S2A_ALT_2018 2 0,60 —4-S2B_ALT 2018
% 0,50 ——Spec min §-0,50 ——spec min
£ 040 e < 040 )—H\ /—0
3 0,30 wév S 0,30 % —
g 0,20 r/; Zg: 0,20 ¥ ‘_—:
® = = -
L 0,10 L 0,10
= 0,00 — T = 0,00

Bl B2 B3 B4 B5 B6 B7 B8 BS8A B9 B10 B11 B12

Spectral band number

he == 1 4 I W = T 111 T O 2 == B2 11

Bl B2 B3 B4 B5 B6 B7 B8 BSA B9 B10 B11l B12
Spectral band number

European Space Agancy
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L1C - Geolocation accuracy

SZA Spec without GCP at L1B SZB
Target with GCPs at L1C
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1]
z0 === CE95Prod_mean per windaw
18l L2 norm of mean ACT per window |
Lz norm of mean ALT per window
16 - .
2 A
14} - 14T 106 /SSFJ\ .
- . N — 52n Y aie
E r m E " ]
£z A ) <12 o0 75T o 55p 56p
5 961010 453, g 52p &Bp 7P F 32p -
= gL 2& / 54|?4p 6p 43[‘13F 32p 52p W - T 4 78p P 39
s ! T sp 8P Tarp N & 55p 43p s 7OP
2 . (N ZEP\/ Bap S4p sop, § 50D 2 10zp Bip
ngzup 76 d8p S3p
e 1w aapr
B 50p . Bl
4 B 4
ip 3 r 7
) I T Y Y T Y O Y O il . —_———— e
AR e A Ry T T TSP TP SO T T L O L I I TP P R 'L B e N T A
DUCAEASTNSE EST :\ ;\ ;\ :\ :\ ;\ o™ LA ;\ B ;\M\ e e DN D e N as N s N ,"\ ,"\ PLE ‘ TN N T T
IRF G PP F P PP S G PGP P IS PP N I A A A N A
30-day windows centered on abscissa 39 day windows centered an absmssa
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L1C - Multi-temporal co-registration
The multi-temporal co-registration for both S2A and S2B is compliant with the MRD

requirement.
Histogram of mean circular error over tiles
12000 T T T T T
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Mean Circular error per tile [pixel]
Mean Circular Error at 20: 1 pixel
1430 products (06/2016 - 05/2019)
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Histogram of mean circular error over tiles
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L1C - Multi-spectral registration

Example

— 11 b= ==

BAD multi-spectral registration

GOOD multi-spectral registration

. 41w = T il - O 8 -8
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L1C - Multi-spectral registration

B02 0,152

BO3 0,122

BO6 - 0,070 il

B07 0,088 88
B0S 0121 S2A

BSA 0,096

B0 0,221 B8a n
B11 0,179 S—

B12 0,166 0,124 ‘
CE@99,73%

B02

B0O3

B06

BO7

B0O8

B8A

B0O9 0,167
B11l 0,146

B12 0,161 0,118

0,141

Requirement met for all the tested band
couples: <0.3 pixel at 99.7% conf. level

S2B
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Level-2A product
- performance status
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Lake Mackay, !
western Australia




Copernicus Sentinel-2 Level-2A (BOA)

New Core Product generated and distributed
since 26 March 2018.

initially over the Euro-Mediterranean region;

since December 2018: Worldwide Level-2A production!

(L2A Processor outputs A
+ Cloud &
S i ; S Snow Confidence QI
2 T W’“@fyw s
L I
e o V&
o . 1",‘
L1C
AOT
\Ispra (Italy) WV )
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Copernicus Sentinel-2 Level-2A (BOA)

New Core Product generated and distributed
since 26 March 2018.

initially over the Euro-Mediterranean region;

since December 2018: Worldwide Level-2A production!

In October 2018 the last Scene Classification Algorithm using ESA
CCI has been activated in S2 PDGS with L2A PB 02.09, with a
significant improvement on urban areas (much lower false cloud
detection on urban and bright areas);

Further improvements for the Scene Classification Algorithm/Cloud
detection are currently under development and will be tested by
S2-MPC in the frame of the CMIX (Cloud Masking Inter-comparison
eXercise).
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Copernicus Sentinel-2 Level-2A (BOA) \‘\&t\fesa

N

Specification 14.4

Document (PSD)

g 2nd S2VT 3rd S2VT
i i
! i
! 2018 ] 2019
Sentinel-2A E :
Sentinel-28 -
! ]
Processing I :
Baseline (PB) : 02.07 02.08 02.09 02.10 02.11: 02.12 02.13
|
Product :
|
|
1
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L2A - Surface Reflectance Radiometric Accuracy

{=esa

— P : Sen2Cor25, complete sfgt” " e Sen2Cor25, DDV set o
Precision | T : Precision
" 0.04 - Uncertainty : T 3 : 1 L ps8o " 0.04 - Uncertainty I 0
g' ..... e W g. :
- - 1 J:. £
b 0,03 7SR Average Truth [ PN —dy 60 B ¥ 0.03 : .60 B
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Band average data reported for each band using Sen2Cor 2.5 based on the ACIX-1 dataset.

=» DDV subset performs better than the complete data set
=» Best accuracy for bands 3, 4, 8A, however better uncertainty for bands 1 and 2

= Accuracy is within specs except band 5.,piete set aNd band 12
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L2A - Aerosol Optical Thickness (AOT) Accuracy \‘\&Q\“‘\;esa

Correlation plot of Sen2Cor 2.8 AOTs5, output at 20 m resolution over AOTss, reference from
AERONET on basis of the ACIX-1 data set.
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L2A — Water Vapour (WV) Accuracy &\gesa
N\

Correlation plot of WV values retrieved with Sen2Cor 2.8 over WV reference from AERONET on
the basis of the ACIX-1 data set.
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Sentinel-2 Mission / Next Steps {zesa

<> Start of the geometry-refined production using the Global Reference Image (GRI) in Q1 2020 to
improve multi-temporal registration.

GRl is a full repeat cycle dataset of well-localized and as cloud-free
as possible mono-spectral (band 4) Level-1B products

<> Usage of Copernicus DEM for Level-1C and Level-2A productions (Q1 2020 for 90m resolution DEM,
and Q4 2020 for 30m resolution DEM).

DEM instance Geczg\]/r:lrggiecal Fslg:,.zlgl?rfgl DEM licence
Global (GLO-90-F) Global 90 m Full, free and open
Global (GLO-30-R) Global 30 m Restricted
Europe (EEA-10-R) EEA39 10 m Restricted
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Sen2Like project / Level-2F demonstration product \:\&i“;esa

Objective: To combine S2 surface reflectance with the one from other sensors in a single fused data stream with S2
characteristics in terms of spatial resolution and spectral response.
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Sen2Like project / Level-2F demonstration product g&i‘“}esa

Objective: To combine S2 with Landsat in a single fused data stream with S2 characteristics in terms of
spatial resolution and spectral response.

20170103 S2
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Europe’s eyes on Earth
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