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S2 Products Perfomance Reporting (1/2)
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S2 Anomaly Database asreitsie (opermicus

ANOMALIES It includes an online query
system to allow wusers to
a. R e () request information on the
| e |- quality status of a given

Sentinel-2 Anomaly Database E————

4 rocurrent 0304 HID04-D5 Finedl minar |c:l rod u Ct th ro u g h an AP I
The Sentinel-2 on-line anomaly database provides a searchable access to the list of known anomalies on p '
Sentinel-2 products. This database includes both on-board anomalles (usually irrecoverable) and processing T MEK pat =
anomalies (potentially recoverable), and covers image data as well as metadata and format anomalles, For 3 ng alt missing recurrent miner (e)
each anomaly, a short description and illustrations are provided and a list of datatakes, datastrips or
The query can be performed
In addition to the search interface, this website provides an API (Application Programming Interface) for
machine-to-machine access using scripts. - b .
B2 recurrent 2023901-31 minge I\@ y .
The API provides the following services:
@ Getall anomalies: Exan O PrOdUCt
@ Getanomaly by id: Example B systematic 20230113 miriar (@) O List Of p rod ucts
For each anomaly the following information is provided: O Sensl ng Orblt number
a0 rerurrent major (&)
@ Anomaly sequentlal Identifler (also used In the Data Quality Report) = .
o Sensing date
@ Type: on-hoard anomalies are generally irrecoverable. Processing anomalies can occur at different level - R o fo) H H
(LO, L1C, L2A). Downstream products are impacted by anomalies at lower level, For instance, an LO o ’ " b O ProceSSI ng ase Ine
processing anomaly affects L1C and L2A products.
@ Category: a systematic anomaly occurs on a well-defined set of products. A recurrent anomaly occurs
from time to time in the production. =
. 20 , 78 recurrent 20230104 (@]
@ Creationand update dates of the anomaly description file e
@ The impact list provides a set of impacted products. The list may be exhaustive (complete list of httDS//SentlnelsCODGFHICUSGU/C&/WGb
affected products) or partial (example of affected products).
@ lustrations are provided for some anomalles ; | et ey /[sentinel/user-quides/sentinel-2-msi
mangewTe =i
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S2 New Spectral Response Function (v 3.1) L] @ (opemicys -~ {2 @82

Sentinel 2 Document Library

Sentinel-2 Spectral Response Functions (S2-SRF) 52 8528 VI Spectral Response Average - VIR

This spreadsheet contains the measured spectral responses for each band of the Sentinel-2
MultiSpectral Instrument (MSI) for the different satellite units. Compared to previous issue (3.0), this
new version slight changes the central wavelengths for band B02 of S2A and S2B, and band B01 of 1

= fﬂ' . x "
S2A, along with slight changes of the Full Width Half Maximum (FMWH) for most of the bands. P ,ﬂ. | ’\ f \! ! 3 (f] q
3 TR . \ |
k] i 1 4 1 \ § 1
Download XLS 5 A ii ' A i

£ 4 q 8 IR ol I i
H { : ' Jd 1 \\7 K :
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g ‘ l .I !

FORMAT xlsx 3 { | il ] ]\h | |
§ os i | i —
& | | ] I [
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Lo { | 1 | ' [ ; )

DATE 21 June 2022 % I ‘; : IR \ T

AUTHORSHIP ESA N \ W N Lt i J \ J 1
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PAGES B ‘Wavelength (nm)

KEYWORDS Sentinel-2 Spectral Response Functions

TYPE Technical Document
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Sentinel-2 Data:
where are we now?
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S2 Timeline — Level-1C (TOA) s (opemicus = @@ @sa

S2B

6th S2VT
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S2 Timeline — Level-2A (BOA) | s (opemious
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S2 Data Products — Major Products Updates

» PB 05.09 is currently used systematically since 6t" December 2022 and includes:

L1C
« Improvement of quality mask for radiometric saturation

L2A
 Identification of defective pixels from missing instrument source packets in

L2A Scene Classification map

OplemICUS co-tunded with

ope) €pes on Larth

L1C ATBD (Algorithm Theoretical Basis Document) v1.1 is publicly available on Sentinel Online
(Sentinel-2 Document Library section) since March 2023

https://sentinels.copernicus.eu/documents/247904/446933/Sentinel-2-Level-1-Algorithm-
Theoretical-Basis-Document-ATBD.pdf/827fdad1-e3af-96af-e437-964e2aa8¢c35d?t=1679388210651

d-esa

SENTINEL 2

S2 MPC

Theoretical Bases

L2A ATBD (Algorithm Theoretical Basis Document) v2.10 is publicly available on Sentinel Online
(Sentinel-2 Document Library section) online since January 2022

https://step.esa.int/main/snap-supported-plugins/sen2cor/sen2cor-v2-10/

» Sen2Cor Toolbox v2.11 released on the STEP webpage in December 2022
https://step.esa.int/main/snap-supported-plugins/sen2cor/sen2cor-v2-11/

$esa

SENTINEL 2
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S2 L2A - CEOS ARD | e (opemicus == @@ eSa

Turope) eyes on Larh

Since 25t January 2022 Sentinel-2 L2A data
are Analysis Ready Data according to
CEOS ARD Specifications at Threshold Level

.
- “u

‘l
ol

4
'O

-,

b 4
- -
L DL

CEOS ANALYSIS READY DATA

CEOS*Analysis Ready Data for Land (CARD4L ) are satellite data that have been processed to
The following table summarises all of the satellite ED datasets that have been assessed as CEQS a minimum set of reg uirements and Organized into'aform that allows immediate analy3is
ady Data{CEQS ARD). DO| links are provided for access, along with links to further with a minimum of additional user effort and interoperability both through time and with
infarmation, sample products, and the compieted CEDS ARD self-assessment and peer review

other datasets.
outcome decuments.

CEQOS Analysis-Ready Datasets

Proqugy | COBARDES RS aoency| Mmooty omni : Product Family Specifications

Type Version Specification

Surface

il usss ' i Surface Reflectance Surface Temperature Radar Backscatter
ETieciance 184 4

T Data collected with multispectral sensors Data collected with multispectral sensors Data collected by Synthetic Aperture Radar
anasal
e Surface operating in the VIS/NIR/SWIR wavelengths. operating in the thermalinfra-red(TIR) (SAR) sensors.
lectio e
o Temperature i E 4 These typically operate with ground sample wavelengths. These typically operate with

distance and resolution in the order 10-100m ground sample distance and resolutioninthe
Sentinel-2 Surface " Sentinel-2A however the Specification isnot inherently order 10-100m.

Level-24 Reflectance R limited to this resolution:

Surface

Reflectance - AR Naxas CeOS.OI' ard

Read Product Family Specification >> Read Product Femily Specification >> Read Product Family Specification >>
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S2 GRI : Public Release (1/3) meesssest (opemicus === O @Sa

Since 12t July 2023 the Copernicus Sentinel-2 Global Reference Image (GRI) is available on the Sentinel Online

Sentinel Online

website for download.

Sentinel Online

Heme [ Technical Guides | Sentinel-2 MS| j Global Reference Image

The following 4 versions of the GRI are made available: Homes | Wisaons. |
Global Reference Image (GRI)

« Multi-Layer Copernicus Sentinel-2 GRI in Level-1B (L1B); News Access to the Copernicus Sentinel-2 Global

Reference Image (GRI)
A::ess to the Cupelm:l.ls Sentll‘lel-z GIObaI Reference Image [GRI] The Copernicus Sentinzl-2 Global Reference Image {GRI) was initially gen=rated as a layer of

- - - - . 12 Julv 2023 reference compaosed ot Sentinel-2 Level-18 (L1B) images (in sensor frame) covering the
hd M uItI-Layer CO pe rn ICUS Sentl nel _2 G RI I n Level - 1 C (L1C) Vi whale glohe (except high latiudes aress and some small isolated islands) with highly
accurate geolecation information. The images, acquired by the Sentinel-2 mission
m m 2015 and 2018, use the Sentinel-2 reference band {B04) and are mostly (but not entirely}

. . - cloud-free. The GRI covers most emerged land masses and has a global absolute geolocation
- C Sentinel-2 GRI Datab f GCP L1B; sceurcy bttr n 6

O pe rn I Cu S e n I n e a S a a ase o S I n I We are pleased to inform that the Copernicus Sentinel-2 Global Reference Image (GRI| is ne
available. The geametric at the Copernicus Sentinel-2 imagery relles on the GRI and is part
of the Sentined-2 geometric calibration process, applied worldwide since August 2021, 1t has

1 1 H The ESA G d 5 t he C. 1 Sentinel-2 GRI in the Sentinal-2 -1 highly i th o and the multi-temperal co-registration of Sentinel-2
« Copernicus Sentinel-2 GRI as Database of GCPs in L1C. EXA Il Bl SRS dan e B U e 3 e oo e sk g e e

processing chain in order to geometrically calibrate the data before distribution to users.
Specifically, the GRI is used to improve the absolute geo-location accuracy and the multi-

the same absalute geolocation performance,

temporzl co-registration of Sentinel-2 data through a processing step called ‘geometric LUsage of the C. i sentinel-2 GRI can be 10 ather inns than Sentinel-2,
- refinement”, In this framework and driven by user's needs, it has been decided 1o freely give access o the
+ re I a ted D oc u m e n ta t 1 o Ni: o P ro d u Ct H a n d b o O k sclentific commurity to the entire GRI. Morecver, In order te facilitate the usage of the GRI,
The GRI was initially generated as a set of as-cloud-free-as-possikle mono-spectral (central additional versions derived from the original Multi-Layer Copernicus Sentinel-2 GRIin
band BO4, 10m resolution) Sentinel-2 Level-18B preducts, whose geometrical model had been Hewel1H have baen generated.

° Va | I d a tl O n Re p O r‘t previously improved. That version is referred as Multi-Layer Copernicus Sentinel-2 GRIin L1B Therafore, the following four versions of the GRI are made avallable:
and is the one currenily used by the ESA Ground Segment to systematically generate the
= Multi-Layer Copemnlcus Sentinel-2 GRI in Level-18 (L1B);

Sentinel-2 data: » Multl-Layer Copernicus Sentinel-2 GRI in Leval-1C (LI1C);

STAC A, K 5 e T + Copernicus Sentinel-2 GAl as Database of GCPs in L8,
MU Rer Bopermicus Sreatine e « Copernicus Sentinel-2 GRI as Database of GCPs in L1C.

Astet Catslog

Starting from the Multi-Layer Copernicus Sentinel-Z GRIin L1B, the following additional three In the Table below the four Copernicus Sentinel-2 GRI versions are provided, along with
versions of the GR| were genarated: download access and their corresponding documentation

3

2. Multi-Layer Copernicus Sentinel-2 GRI in Leve|-1C;
3. Copemicus Sentinel-2 GRI as Database of Ground Control Points (GCPs) in Level-18 ;
4. Copernicus Sentingl-2 GRI as Database of Ground Control Points (GCPs) in Level-1C .

Database of GCPs in L1C (ses §1)

All the four Copernicus Sentinel-2 GRI versions have the same coverage, i.e., land and coastal
areas worldwide [except high latitude areas), including most of the islands.

Usage of the Copernicus Sentinel-2 GRI allows to constrain the geometric mode! of satellite Multl-Layer wmuz mnm.capmm.mm:
data, i.e., not only for the Sentinal-2 mission but also for other satellite missions generating 'GRI in L1C jsen §2)
data up to 50m spatial resolution. -

Produnt Handbook Va len Re: Product Har

Access o the four verslons of the Copernicus Sentinel-2 GRI (i.e.. as L18 and L1C Multl-Layer
and as 18 and L1C Databases of GCPs) and to the associated documentation (Product

Handboaks and Validation Reports) for download is available via tha ESA Sentinel Online The versions of the GRI have been d by using 2A and 26
data acquired between 2015 and 2018.

webpags




S2 GRI : Public Release (2/3)

7 A -
:sggmusgglrne OpemlCUS co-funded with @ esa

« Multi-Layer Copernicus Sentinel-2 GRI in Level-1B (L1B)

It is the S2 GRI version currently used by the S2 processor and it is a full repeat cycle dataset of well-localized and as cloud-free
as possible mono-spectral (band 4) Sentinel-2 Level-1B products (i.e. in sensor geometry).

» Multi-Layer Copernicus Sentinel-2 GRI in Level-1C (L1C)

It is the S2 GRI converted from L1B to L1C geometry.

« Copernicus Sentinel-2 GRI as Database of GCPs in L1B
« Copernicus Sentinel-2 GRI as Database of GCPs in L1C

The Multi-Layer S2 GRI might be difficult to use. More for experts
and not user friendly.

Therefore, the Multi-Layer S2 GRI have been converted into
Databases of GCPs.

No Copyright: Free & Open

Easily identifiable GCPs: crossroad, house corner, isolated
rock, etc.

Same accuracy as the current GRI version

Perennial & robust to seasonal effects

Same performance as achieved by the current GRI version
Fully validated

Coverage: worldwide

Usage of Copernicus DEM @30m

= ol N I E ol —ff w1l Rzl —m = e i v * THE EUROPEAN SPACE AGENCY
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S2 GRI : Public Release (3/3) memssere (opemicus <~ @ @SA

Sentinel Online Multi-Layer Copernicus Sentinel-2 GRI [ [ e Multi-Layer Copernicus Sentinel-2 GRI
inL1B inL1C
1 Coparricus Sentin fernnce Image (57 GRI Pr— n Coparmious 5 1 Glohal Figfe 1] v i
Heme [ Technical Guides | Sentinel-2 MS| j Global Reference Image
Description itoms @EED [ 11 wcemsns | 1) nscrntes Desoription Catalogs €I BN - n
Ml Layar Coparmicus SentnasT SR in Ll (8 Wulti-Layor Coporcus Gontingl-2 GRY o Leves- 10 e w | 11 Descwring
(TR Y O N O ED 6 3 [ s [ sma] v Jmrins L 3 Lo 11 ]
Liewrns (== Lemne LeoAn
Global Reference Image (GRI - L
x ’7| = = = - " L7 LT sune TOY for ORLLIC
Access to the Copernicus Sentinel-2 Global ! =
1LY Drble 003 s
Reference Image (GRI) | e LT
|
The Copernicus Sentinzl-2 Global Reference Image {GRI) was initially gen=rated as a layer of |
reference composed of Sentinel-2 Level-18 (L1B} images [in sensor frame) covering the | %00 | -

- - 1 T e TOA for ORLLIE
whole globe (except high latitudes aress and some small isolated islands) with highly ! "
accurate geolecation information. The Images, acquired by the Sentinel-2 mission k e g kit
2015 and 2018, use the Sentinel-2 reference band {B04) and are mostly (but not entirely} 4 GRI_LICTO4
cloud-free. The GRI covers most emerged land masses and has a global absolute geolocation Metadata Metad P z0nc TI4 for GRLLIC.
accuracy better than & m General Ganeral

- . FUTT— " Pratierm 1. Sertingl- 24 e GRI_LIC
The geametric of the Copernicus Se 2 imagery relies on the GRI and is part 2 Cantingl. 25 ey e o o G4,
of the Sentinel-2 geometric calibration process, applied worldwide since August 2021. It has Comstailt Bentingicd e
highly improved the o fon and the multi-temporal co-registration of Sentinal-2 on il . an
products. Indeed, thanks to the geametric refinement using the GRI, all the products inherit Dty L : -. PR = Dets 11 e
the same absolute gealocation performance, b Voaiant LT 29ne TOG fer GRLLIC
Usage of the Copernicus Sentinel-2 GRI can be 10 other missions than Sentinel-2. HectrorOptical Elactro-Optical GR_LICTO?
In this framework and driven by user's needs, iL has baen decided to freely give accass  the ;::“’* :::;n“:m‘: l b Seeatial Hame: B3 LT 200w TOT o GRI_LYC
selentific community te the entire GRI. Morecver, In order te facilitate the usage of the GRI, s Eamoign Haruietind
additional versions derived from the original Multi-Layer Copernicus Sentinel-2 GRI in
Level-1B have heen generated.
Therefore, the fallowing four versiens of the GRI are made avallable:
e e T e Copernicus Sentinel-2 GRI as Database ~ = — 7| owm o Copernicus Sentinel-2 GRI as Database — =~ ~#= [/ i
- uit-Layer Copemicus Sentinel- iRl In Level- L H
= Multi-Layer Copernicus Sentinel-2 GRI in Leval-1C (L1C); of GCPsinL1B of GCPsinL1C
» Copernicus Sentinel-2 GAl as Database of GCPsin L1B; o : T S A [ e [ e Rarines R ot e
i Ja! F i L.
* Copernicus Sentinel-2 GRI as Database of GCPsin L1C. Dascription Catalogs €D Descrig
Copermius Sentinel-2 GRI 3% Catabase of GEP% in Lovel-18 TRy [T w— e Sl 1 28 Dalatane
I £ ) (N D i i fematimia lea s fammam o2 [em T e # Miter calungs hy bl
Lizense ceos Linrse o
o . ” . o GCP_L18 NOD BCF_LIC NDD
B .' I e 5 = - = 5 5 * — 1 L8 GCPE Tor NOD letuda + o L1 5P for H0 it
Database of GCPs in L1C (s0s &1) |
QoP_ETE MM GO 1c
‘ L8 COPe few MO Iatibdte, LIC GCPg tor NI fssda.
. | GCP_L1BND2 GCR_L3C NOZ
Multi-Layer Copemicus Sentinal-2 | 19066 o W02 bt i L1C 6P s 402 ek
GRI in L1B (se0 53)
T S g aar @ vt . &
Product Handbook 2 Metadatn L GOPs for KO3 lstssda Metadata LI BB i WO et
Ganaral General
Pl LI Matdem 1. Santivel-24 C NO&
The versions of the GRI have been LGP for MO inttuda. 2. Genlirel-28 LIC GCRs for W24 Siftuds.
data acquired between 2015 and 2018. Constellall  Sewiner? Comatalleti  Gentinel-2
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S2 Level-2H and Level-2F Pilot Products wessr (opemics =~ O @S

Harmonisation includes consistent atmospheric corrections, spectral adjustments, BRDF adjustments and re-gridding.

Fusion goes beyond bringing the data to the same spatial resolution.

Data
Archive

( )

GOAL:

Sen2like processing

asal/ouss) T | e | et | iy | st | aansr | | s to provide S2-like surface reflectance with
o increased frequency through a harmonisation/fusion
process combining data from different sensors.
_S211C Catalog \
Access
Module
-S?LZA f \
B CURRENT STATUS:
e - Sen2Like Processor is able to combining Sentinel-2
ROY Factor and Landsat-8/9 using SMAC and Sen2Cor.
Auxiliary Raster Calibration (per band) Static i . ) )
Data ) el Rae WRg  Fecors - L2H and L2F pilot production over Belgium available.
Image
- Integration of ASI’'s PRISMA hyperspectral mission
(* |Geometric Processing includes: Output Sen2Like Sen2Like ;
QC Check, Co registration, Reframing to MGRS [ (?i;ln:;on;;.‘:n;l:r)alnmnt Level 2H Level 2F ] da-ta [SenZlee 44] )
harmonised Sentinel-2 and Landsat 8/9 products (native spatial resolutions kept): 4
2 new pllOt L2H-S2: BO1 B02 BO3 B04 B8A B11 B12 + red-edge bands + B8 55;3
ARD pI’OdUCtS L2H-L8: BO1 BO2 B0O3 B04 BO5 B06 BO7 + (B08 B10 B11)
(Not part of the Level-2F: fused Landsat 8/9 to Sentinel-2 products (S2 spatial resolution for Landsat data): COG
operational production) L2F-S2: BO1 BO2 BO3 BO4 B8A B11 B12 + red-edge bands + B8 b o
L2F-L8: BO1 B02 B03 B04 BO5 B06 BO7 + (B08 B10 B11) 18
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S2 Level-2H and Level-2F Pilot Products wessr (opemics =~ O @S

Harmonisation includes consistent atmospheric corrections, spectral adjustments, BRDF adjustments and re-gridding.

Fusion goes beyond bringing the data to the same spatial resolution. : : .
Processor (Sen2Like 4.4) available on GitHub:
Data Sen2like processing httDS://C]lthUb.Com/SenbOX‘OFQ/SGﬂZlIke
Archive
(Local/DIAS) Stitching Geometric Inter Atmospheric BRDF Spectral Data
Processing- Calibration Correction Adjustment Adjustment Fusion
10 S2ZAMSI
U sanbox-org | sen2lika  ~e et
¥ Code LT 1 Pl requasis Ll actions C Proects Swcunny I "
_S211C Catalog - ¥ e "
Access B v SR
ki T TR —————
-S212A
-S2 MAJA
- LBL1T/C1/C2 =
_L9L1T/C1/C2
Sen2Like
< ROY Factor [enerstion of Analysis Ready Dutass! - Sentivel-2 Mission category
Auxiliary Raster Calibration (per band) Static
Data Reference Factors CAMS Eactocs About
(LICGRI) (per band) HR (VIB) " duvalopad by ESA in the framawork of the EU
Image
Ralsa
(* }Geometric Processing includes: Output Sen2Like Sen2Like n
QC Check, Co registration, Reframing to MGRS Spatio - Temporal Dataset ‘ Lo L | 2F
(Tile / Multi Tile) S 5 ave

p
ON-GOING STEPS: @3
o On-demand production of L2H and L2F data on the openEO platform.

o BRDF validation using specific DRONEs campaigns (15t campaign already done) — COG

.
19
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https://github.com/senbox-org/sen2like

PROGRAMME OF THE

L andsat-8 Level-2H Pilot Product assessr (opermicus

L2H L8 - 22/07/2022 (30m)
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L an d S at _8 L eV el '2 F PI I Ot P r O d u Ct EUROPEAN UNION. ( opelmﬁcﬂurs co-funded with @ cSa

L2F L8 - 22/07/2022 (10m)
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p—

S2 and Landsat-8 Level-2F Animation (NDVI):: | #=zsa (opemicys = o@8a

—

2019010

200 | Sample Number =96
S2A:36 /S2B:38/LS8:22,
1= 0.651 /jo=0.226

100 | Temporal Un =34.745
Smoothness Index =0.056

Cov (dphifrho) =0.12
0 Height{m)u =10 /o=0

SPACE AGENCY




sezsuseere (opermicus ~- @ @sa

Work in Progress

23
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S2 L2A Acquatic Reflectance Layer v | ez (opemcys -~ QOeSa

» Development of the algorithm for the generation of an Aquatic Reflectance Layer into the S2 L2A product is on-going

4 )
RATIONALE:

« Sentinel-2 data are used for water (quality) applications
v Publications, commercial services
v Copernicus Land Service (in-land water)
v Copernicus Marine Service

« Sen2Cor performance over water

v It does not meet uncertainty requirements for aquatic reflectances
needed for quantitative water quality parameter retrieval (Chl-a,
TSM, CDOM, ...)

<« Conclusion:

v Developing the algorithm for providing an aquatic reflectance layer as
part of the Level-2A product using a dedicated water AC approach

v Focus: Copernicus Services

\_ J

End of the activity: Q4 2024

- o= 4 ]1
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S2 L2A Acquatic Reflectance Layer

R :
opemicus

Twrope oyes on Larh

PROGRAMME OF THE
EUROPEAN UNION

- @D @SA

» Development of the algorithm for the generation of an Aquatic Reflectance Layer into the S2 L2A product is on-going

-

— —/

~

L2A (Surface
Refloctance) /

—_—

’ ; over Land and Water C2RCC (C2X) Better results on Clear waters
~ Stena
Classification
: [_ ACOLITE-DFS Good results for Turbid waters
Sen2Cor 60 m W
pre-processing — Rl e
clc;rln%apti[t)):e J ‘over Water only (60m) POLYMER Provides greater retrieval power in
the most difficult circumstances
\ /  New Level-2A Processor sunglint, highly absorbing waters
Orchestrator (sunglint, highly = )
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DGGS (Discrete Global Grid System) e (opemious s

Need to have a unified global grid which minimizes geometric distortions.

Need to merge data from different sensors in a global consistent geometry.

Need to explore innovative approaches to organize, store, manage and analyze EO data.
DGGS can offer a new way for geospatial information to be handled in a manner that more
accurately reflects the Earth.

» » Feasibility Study for assessing the usage of DGGS (Discrete Global Grid System) for
Sentinel-2 started in Spring 2022.

» A set of DGGS candidates for Sentinel-2 has been assessed considering the following key
aspects: radiometry preservation, geometric distortions, discrete resolution levels, data
retrieval efficiency, software support, etc.

» A Proof of Concept demonstrator is currently under evaluation (Jupiter Notebooks);

. BO2 on H3 with Resolution 10 ~100m  B02 on rHEALPix with Resolution 10 ~100m

» It would explore H3 and rHEALPix o - R |
and published as open-source tool
on GitHub. 20

400
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. PROGRAMME OF THE R . o-funded with
Sentinel-2 L1C and L2A RUT meoresears (opemicus == @o@sa@

» L1C Radiometric Uncertainty Tool (RUT): https://github.com/senbox-org/snap-rut (old version)

* Update of the tool in order to ingest the new format of S2 L1C product is work in progress (i.e., from PB 04.00
onwards).

* Preparation of the L1C RUT ATBD, User Manual and roadmap for future improvements

100 4 — MNormalfit
o=534%
4=0.078

o
L=l
L

» L2A RUT (v1.0.0) released on github: https://github.com/gorronyo/S2-L2A-RUT

(=]
L=l
L

* The release includes a brief user-guide

Normalised probability

=]
<
L

=
I

0.065 0.a70 0.075 0.080 0.085 0.090
Psurf

Surface reflectance distribution for Sentinel-2 L2 A B5 at the Amazon forest

27
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https://github.com/senbox-org/snap-rut
https://github.com/gorronyo/S2-L2A-RUT

7

S2 L1C Evolutions — Under Consideration st (opermicus

- @D @SA

A number of potential evolutions for the L1C product has been studied by the MPC and are currently under evaluation by ESA:

(" )

o Improvement of missing instrument source packets tracking (% for band) in the S2 metadata;

o reporting of additional information in the S2 metadata concerning the used DEM (e.g. Copernicus DEM, DEM resolution,

DEM version, DOI, etc.);

o improvement of the pixel-dependent cross-talk correction algorithm.

\_ _J
28
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7

S2 L2A Evolutions — Under Consideration szt (opemicys «=- {Oe8a

A number of potential evolutions for the L2A product has been studied by the MPC and are currently under evaluation by ESA:

4 )

o reading of the missing packets from L1C Tile metadata;

o reporting of additional information in the S2 metadata concerning the used DEM,;

o replacement of “dark pixels” with class name “cast shadows” in the Scene Classification Layer;

o handling of « NA » for Aerosol Optical Thickness (AOT) retrieval in the L2A quality report in the product metadata;
o extension of “No Data” area of 1 pixel on the border of the swath;

o mitigation of negative reflectance values at the edge of the swath (due to overcorrection of the adjacency algorithm).

N\ J
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1 T . S
S2 Collection-1 axgesare. (opemious Lesa

The Processing Baseline identifier 05.00 tags every Sentinel-2 Collection-1 product generated with the on-going
reprocessing activity.

v Improved Geometric Performance: Geometric Refinement using the GRI and usage of the 30m
Copernicus Digital Elevation Model (DEM)

v" Harmonized radiometry with alignment of S2B to S2A

v" Radiometric and Geometric Calibration Update: Optimization of the applicability along-time of the
successive radiometric and geometric calibrations

v Quality Mask in raster format and improved masks for radiometric saturation
v Improved L2A processing algorithms for scene classification and surface reflectance

v Identification of defective pixels from missing instrument source packets in the L2A Scene
Classification layer

v' Compliance with the CEOS Analysis Ready Data (CEOS ARD) specifications at Threshold level of
the S2 Level-2A surface reflectance product

|
1
T
|
|
.I.
I
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S2 Collection-1 Availability: Status mrettsal™ (opemicys =

Distribution partners:

CR'G@DlAS https://creodias.eu

o N D A https://www.onda-dias.eu
[ ]
U mundl https:fimundiwebservices.com

WEB SERVICES

All historical data in the period spanning from the Sentinel-2A
satellite launch back in 2015 until December 2021 are planned
to be reprocessed by end of Q1 2024.

Updated availability

by sensing time Sentinel-2A Sentinel-2B
period (")
A dedicated S2 Collection-1 Availability Status webpage Published Up to October 2020 Up to October 2020
on Sentinel Online is periodically updated that reports
about the reprocessed dataset and reprocessing status. September-August 2020 then September-August 2020 then
Next period in list continuing in reverse chronological |continuing in reverse chronological
order of sensing time order of sensing time

Lest updated: 30/08/2023
{*] The general availability figures reported refer to the readiness of the Collection-1 Level-1C and Level-2A products for downstream

distribution at the DIAS({es). The actual products availability in the DIAS inventories may temporarily differ considering the time to

https://sentinels.copernicus.eu/web/sentinel/technical-quides/sentinel-2- ingest the products in the respective DIAS repositories.
msi/copernicus-sentinel-2-collection-1-availability-status

31
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https://sentinels.copernicus.eu/web/sentinel/technical-guides/sentinel-2-msi/copernicus-sentinel-2-collection-1-availability-status
https://sentinels.copernicus.eu/web/sentinel/technical-guides/sentinel-2-msi/copernicus-sentinel-2-collection-1-availability-status
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fiducial reference
measurements

FRM4Veg B - memssezre (opermios == @@esa
o S for vegetation EImiCUs

FRMAVEG is the ESA-founded project aiming at applying the FRM concept to in-situ measurements of the several land

products ESA distributes (surface reflectance, the fraction of absorbed photosynthetically active radiation (FAPAR), canopy
chlorophyll content, etc.).

Documents and FRM Data can be found on the FRM4Veg website:
https://frm4veg.org/

\

-

SENTINEL 2

7
& callibration v.:rl':x:-:’.a ntes ‘\":"(
ﬁh proba-v SENTINEL 3

ﬁ;@ flex

CHIME
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SR|X4V€g (1/ 2) mezsasetm® (opermicys e

Requirements for participation:
UAV-mounted hyperspectral imagers capable of measuring 400 — 1000 nm
contiguously; <= 10 nm spectral resolution.

o= N 1 =E ] 8w 0 b



SRIX4Veg (2/2) mesmerne (oiemiys e

Workshop 1 ® . official workshop 1
28™ March 2022 ;&% * Additional participant meetings

|

Field campaign @ * Exercise implementation over

18% — 224 July 2022 Las Tiesas — Barrax {Spain) Endorsed by:

Committee on
Earth Observation Satellites

Official workshop 2
Discussion of the results Funded by:

Workshop 2 SRIX4VEG report and publication ' @sa
Initial contribution to development of =~
23-24 Nov 2023

international good practice guidelines for
@ESRIN validating surface reflectance products

In cooperation with:

ZUSGS csiro )

science for achanging world

Contribute towards global community-agreed guidelines, protocols P

Universidad de
and procedures for UAV-based surface reflectance product validation! ey LAY

Project partners:

I"‘

';@}z. University of
cSUAR @Southumpton

https://frm4veg.org/srix4veg/
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Cal/Val Park (1/2) s (opemicys ~- oesa

v Dedicated to VHR and HR optical missions; :
s The “Cal/Val Park” concept is under

v"Open to both multi-spectral and hyperspectral missions; ggfzigition phase. Phase-1 starting in Q1

v'For both TOA radiance and reflectance and BOA reflectance; . _ : .
+» Discussions are on-going for a joint ESA-

v"Open to be used by both the “institutional space” and the “commercial/new space”; ASI gffort (mteres_t f_m”(‘ other space
agencies _and ___institutions __to  be
v Common “playground” to test and run new cal/val methodologies, instruments, and initiatives; Investigated).

v"Open to include temporary and long-term instrumentation and initiatives;

HI=ii=

v Scalable (as far as possible) to accommodate new needs and new types of EO missions that may

come in the next years;

v Building on already existing cal/val technologies AND new technologies and methods;
v" Able to support the ever growing European and international EO industrial ecosystem;
v Multi-Agency joint effort;

v Synergetic approach not to duplicate efforts (and budgets).

36
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Cal/Val Park (2/2) mezseere (opemicus === @@ @SA

30 % | %

4 N
15t Cal/Val Park User Consultation Workshop

on 2nd-3rd October 2023

Phase 1 ' (online)
Cal/Val Park Set-up Operational \_ )
Definition activities activities
Stl..lldy

Phase-1 Kick-Off
hold in February 2023

37

|
1|
]
[
|
.I.
I
1|

1 = 0= = e B b DI SEZE I = i em im I > THE EUROPEAN SPACE AGENCY



S2VT Agenda

12th September 13th September 14th September
Session #3a: Session #4b:
Opening Session S2 L2 Validation Downstream Products Validation
11:30 — 13:00 10:00 — 11:20 10:00 — 11:00
Session #1- COFFEE BREAK 11:20 — 11:50 COFFEE BREAK 11:00 — 11:30
S2 L1 Radiometry Validation S2 L2 Validation Downstream Products Validation
13:00 — 13:20 11:50 — 13:10 11:30 — 12:10
LUNCH 13:20 — 14:30 LUNCH 13:10 — 14:30 Closing Session
: . ' : 12:10 — 13:10
S2 L1 Radiometry Validation SeSS|on.#31:.).
_ _ S2 L2 Validation
14:30 — 16:10 14:30 — 16:10 LUNCH 13:10 — 14:30
COFFEE BREAK 16:10 — 16:40 COFFEE BREAK 16:10 — 16:40
Session #2: Session #4a:
S2 L1 Geometry Validation Downstream Products Validation
16:40 — 18:00 16:40 - 17:40
Ice-Breaker & Posters . Posters

18:00 — 19:00 i1 17:40 — 19:00 — e Em mm vl > THE EUROPEAN SPACE AGENCY



. . PROGRAMME OF THE [ _ : Sfnded with
S2VT — Some Logistics sl (opemicys - o esa

= Lunch: S2VT Participants will have a dedicated area in the ESA-ESRIN Canteen (right side area, before the garden)

= Coffe Breaks: in the James Cook room (turn left when exiting the meeting room)

= Posters: in the James Cook room (turn left when exiting the meeting room)

= |ce-Breaker: in the Old Reception (just in front of the meeting room)

= Taxi: ask at the meeting Reception

= ESA-ESRIN bus freely made available for the S2VT participants for the trip Frascati-ESRIN (back and forth)

39

= o= 1= 1l o — he Bl ZR E= B == B Em im ¥ * THE EUROPEAN SPACE AGENCY



HE - co-funded with
2 4TS

Thank you for your attention
&

Enjoy the 6th S2VT Meeting
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