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Sentinel-2 Mission \

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

Polar sun-synchronous orbit at an altitude of 786km, with LTDN 10h30.
Swath of 294km.
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v Free & open products for feeding a large range of applications.
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Sentinel-2 Mission System Overview &&:ﬁesa

Ka-band

A

Mission Products
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Sentinel-2 Mission Status &“&iesa

v" Nominal Sentinel-2 constellation operations with
Sentinel-2A and Sentinel-2B.

v' Performing global and systematic acquisitions (5-
day revisit) since 17 February 2018.

v' The European Data Relay System (EDRS) service is
being used operationally by both Sentinel-2A and
Sentinel-2B.

v New core product (Level-2A surface reflectance)
generated and diStribUted Since 26 MarCh 2018 for Example of Level-2A surface reflectance versus Level-1C (top-of-atmosphere)

Copyright: Contains modified Copernicus Sentinel data (2018)
Europe.
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Mission Status and Data Quality Reports

Mission Status Report
Reference Period: 09-16 June.
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Date: 07/06/2018
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SENTINEL 2

S2 MPC

L1C Data Quality
Report

Ref. 52-PDGS-MPC-DQR

Cesa =T 1T
C\ ]
U SENTINEL 2
S2 MPC

Level 2A Data
Quality Report

Ref. 52-PDGS-MPC-L2ADQ
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< https://sentinels.copernicus.eu/web/sentinel/missions/sentinel-2/mission-status

<> https://sentinels.copernicus.eu/documents/247904/685211/Sentinel-2_L1C_Data_Quality Report

< https://sentinels.copernicus.eu/documents/247904/685211/Sentinel-2-L2A-Data-Quality-Report
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Mission Products Catalogue {zesa

Product Measurement Distribu Productio Preser
Name Provided tion 1] vation

Level-1B Top-of- Expert Systematic Long-
atmosphere users term
radiances in

sensor geometry

Level-1C Top-of- Public Systematic Long-
atmosphere term
reflectances

in cartographic

geometry
Level-2A Surface Public Systematic 1,5 year
reflectances and + rolling
pixel classification SNAP archive
in cartographic
geometry
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http://step.esa.int/main/third-party-plugins-2/sen2cor/
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Observation Scenario (HLOP 2.1) \@iesa

— Il bz 4 W = " Il D == 011 T =2 g2 mm Ivl European Space Agency



Observation Scenario (HLOP 2.2) .
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Observation Scenario (Current) &‘&; esa
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Revisit Time \\\&t @Sa
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Coverage
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Effective Coverage (cloud-free)
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* Period July-August 2017 (2 months)

* Average number of days between cloud-
free acquisitions (defined as tiles with

<20% cloud covered).

60 2,5
E .

number of days / cloud-free acquisition
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Effective Coverage (cloud-free)

* Period March-April-May 2018 (3 months)

e Average number of days between cloud-
free acquisitions (i.e. with tiles <20%

cloudy).

90 2,1
E .

number of days / cloud-free acquisition

14

— 0l b 2= ™ LW = T Il D D R B3Il T EEEE i ¥ European Space Agency



On-board Latency for S2A in 2016 {tesa
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On-board Latency for S2A in 2018 s esg
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Level-2A Product Geographical Coverage &&%esa
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Data Distribution

-

Total volume of downloads (PB)

20.30

Volume of products downloaded per Sentinel
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Private companies re-distributing
Sentinel products through free and
pay-per-use schemes
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International partners mirror sites
disseminating towards own national
communities
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Data Distribution

\\m\

d=esa

¥ _ N\ ] N _ AY4 ) ) )

@@k Copernicus Open @@‘ Collaborative Hub @Q‘ International Hub @@‘ Copernicus Services

Access Hub Hub
LATEST NEWS LATEST NEWS LATEST NEWS LATEST NEWS
LKA 173,494  Self registered Users *2% 18 Collaborative GS P8% 4 International Agreements o 217 Registered Users
"' "' 7 Data Hub Relays ‘ ' "'

56,783,968 Products Downloaded 32,445,285 Products Downloaded 9,733,994 Products Downloaded 29,994,291 Products Downloaded
=) 40.33 PB Volume Downloaded =) 25.34 PB Volume Downloaded =) 7.53 PB Volume Downloaded = 19.07 PB Volume Downloaded
— —' —' —
5 No Rolling Policy 5 Nodel: 30 days S 3 weeks E No Rolling Policy

Node2: 2 weeks
Node3: 3 weeks

&t‘@\ Sentinel-1 NTC d}'" Sentinel-1 NRT & NTC . g Sentinel-1 NTC 53'}" Sentinel-1 NRT & NTC
Qg’ ’%‘ Sentinel-2 g”@}‘ Sentinel-2 "@‘ Sentinel-2 L1C é‘@‘ Sentinel-2

Sentinel-3 (preops) Sentinel-3 SRAL Sentinel-3 SRAL Sentinel-3 SRAL

Sentinel-5P (preops)
{} Max 2 concurrent Downloads G Max 10 concurrent downloads per Node & Max 10 concurrent downloads & Max 10 concurrent downloads
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Data Distribution
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User Uptake Users per Mission
Last 3 months Norway
o \g
>
Sentinel-1 Sentinel-2
Total active users Total active users
Increase/Decrease [Last month) Increase/Decrease [Last month)
-15% +23%‘
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L1C - Absolute Radiometric Accuracy

°
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The Absolute Radiometric Accuracy is 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 - Signal-to-Noise Ratio (SNR) -@CSd

0

The SNR for both S2A and S2B is compliant with the MRD requirement.
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The noise characteristics are very stable over time.
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L1C - Modulation Transfer Function (MTF)

MTF at Nyquist frequency
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L1C - Geolocation accuracy

Mean ACT/ALT error measured in each hemisphere over prndutis
20

15¢

S2A

kean ALT error (m)

Mean ACT error (m)

1079 L1C products
Circular error @95.5% conf. level: 11.16 m
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S2B

kean ALT error {m)
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Mean ACT/ALT error measured in each hemlsphere aver products
20— T T T

%‘/-

Mean ACT ermor (m)

75 L1C products

Circular error @95.5% conf. level: 11.29 m
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L1C - Multi-temporal co-registration

Histogram of mean circular error over tiles Histogram of mean circular error over tiles
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Mean Circular error at 20 [pixel] Mean Circular error at 20 [pixel]

Mean Circular Error at 20: 1 pixel Mean Circular Error at 20: 1.18 pixel

1103 products (06/2016 - 06/2018) 527 products (05/2017 - 06/2018)
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L1C - Spectral band characteristics &\;esa

An anomaly was identified and corrected for the spectral response function of S2A

(15/01/2018), affecting bands B01, B02, and BO8 (https://cophub.Copernicus.eu/news/News00138).

52 spectral response : band B8

S2 spectralresponse : band B1
1,2

1,2

=
®
|ews==F-""
[esponse
°
%
-
|
’
|
\\
e
y
|
\
\
R
1
]
&
&

v
wi
= T
o ]
a 1
@ |
]
] '
Tos $2 spectral response : band B2 1 =
N
N |
= 1,2 1 N T SAABBNEW
g / ' 52888
- ! \
G 0.4 ' '
= / ! i
1 1 H \
' i ]
0,2 v
H [
8 Y ! \
£ 038 AV A | ’ \
° - ' s v
) a ! ~
n
400 410 az0 430 440 450 aq U " 780 800 820 240 860 880 9200 920
A - -, M .
wavelength in nm g 0,6 ; J ——-s2a8200 wavelengthin nm
= .~ — 52882 NEW
[} ’
E / —
504 oA
] ! \
]
d
) J k
0 o
400 420 440 460 280 500 520 540 560
wavelengthin nm 27

I+] European Space Agency

NV
K

— 1] b c= 0 4 | = = T ||



. -t -
&"‘&‘.’ ,.- - j ) it v

Level-2A

£ :} et
: - :

a

uct performance status




L2A Processor outputs ‘\\W eSa

+ Cloud & Snow Confidence
Quality Index

Ispra (Italy)
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L2A - Surface Reflectance Radiometric Accuracy

{cesa
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= DDV subset performs better than the complete data set

=» Best accuracy for bands 3, 4, 8A, however better uncertainty for bands 1 and 2

= Average accuracy is within requirements except band 5., pjete_set @Nd band 12
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L2A - Aerosol Optical Thickness (AOT) Accuracy {cesa

Correlation plot of L2A AOT55, at 20 m resolution over AOT 55, reference from AERONET

AOT550 Sen2Cor 2.5 (20 m)
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AOT550 reference (AERONET)

he = ™ 4= I W = " 1111 - =

Accuracy requirement (solid lines):
|AAOT550| <0.1*A0T550,,+0.03

Dashed line:
Sen2Cor-output = Reference

Green triangles:
Results for DDV-algorithm

Orange triangles:
Results for fall-back processing with configured
start VIS=40 km
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L2A - Water Vapour (WV) Accuracy \

Correlation plot of WV values retrieved over WV reference from AERONET:

D
()]
Q

6.0
Water Vapour T

5.0 - =T
e cloud cover > 5%

o cloud cover £ 5% T

WV accuracy requirement (solid lines):
|AWV| < 0.1 * WV, + 0.2

No. of products: 71
WYV retrievals with the requirement: 97%

WYV Sen2Cor 2.5 (20m) [g/cm2]

5.0 6.0

WYV ground-truth [g/cm2]
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Evolutions - Geometric refinement with GRI ‘\QM eSa

» L1 processor is being upgraded to improve geolocation and multi-temporal co-
registration.

» Processing based on the usage of a GRI (Global Reference Image ) as a source of GCPs.

A full repeat cycle dataset 01 well-localized and as cloud-free as
possible mono-spectral (band 4) Level-1B products

» Elaboration and validation of the GRI is on going (completion expected in January 2019).
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Evolutions — Digital Elevation Model (DEM)

» DEM will be upgraded to improve geolocation over mountainous regions

10m VS 30m« almost identical » 82212 10m VS 90m Significant differences

images

» 30m DEM currently in procurement process
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Mission Outlook “@Sa
o 2018 October: New batch of L1C product evolutions (e.g. tile sensing time, detectors masks).

o 2018 Q4: Start of worldwide L2A operational production.

o 2018 Q4: Completion of the conversion of the archive into single-tile format.

o 2019 Q2: Start of the geometry-refined production using Global Reference Image (GRI).

o 2019 Q2: Usage of improved DEM (30m resolution) for L1C and L2A productions.

o 2019: Online on-demand L2A processing/reprocessing from L1C archive products.
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Large range of applications...

Imperviousness

Frery serlia it
dre o » fetball fild i woned down

Agriculture, Forests & Carbon, P )
Vegetation monitoring Land cover classification, high

resolution /ayers & change.

Global Land use
& change

Emergency management

Water quality Coastal zones/bathymetry .
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Denmark scorched, impact of summer 2018 heatwave
Agrlcultural flelds around the town of Slagelse in Zealand (DK)

Copyright: Contains modified Copernicus Sentinel data (201 7/2018) / processed by ESA
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Sentinel-2 maps Indonesia earthquake
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Sentinel-2 maps Indonesia earthquake &&esa

1.50°S 1.00°S
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Glacier Monitoring \

424000 426000 428000

5152000

[Kaab et al., 2016]

For Aletsch  Glacier, Swiss Alps, tracked

5150000

displacements using Sentinel-2A band 8 data from

30 July and 8 September 2015, i.e. over 40 days.

5148000

a1
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Example
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of Antarctica Acquisitions
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v' Icebreakers

opened a way through
the ice for providing
supplies to the

research bases.
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living planet [mian s iy

13-17 May

symposium (2019

UNDERSTANDING THE EARTH SYSTEM

...............

BENEFITS FOR A RESILIENT SOCIETY

PUBLIC AND PRIVATE SECTOR INTERACTIONS

Deadlines
Session Proposals Abstracts Registration | 19 . #
17 June 2018 11 November 2018 April 2019 psiJ.esa.in
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DIAS

(Data and Information Access
Services)
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DIAS Context
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T
Registered Users

174,078

=
=

Volume of User Downloads

92.56 PB

&

Open Access Hub Availability
in the past month

99.3%

Statistics on 2018.10.09

- 1w = il o ==l

Published Products

10,301,496

[+ S

dcesa

Overall archive exploitation ratio

1:12

s1 M s N 53 B ssr
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DIAS Objectives

ssssss

DIAS
Creating and enabling
a European EO Data ecosystem
for research and business

DIAS is one of the cornerstones of Copernicus.

Copernicus DIAS builds a common European approach to
EO data exploitation with Copernicus data at its core
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Overview and Key Actors
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End user
37 User of free DIAS services or of services provided by
Third-parties
7 X \—
- T

OrAS FecosystaertT

Third-Party: User implementing and/or operating an
application or service using the DIAS computing and/or

storage resources based on the data available on DIAS

Interface for storage
access & processing
and management

}

Scalable on-line
storage

DIAS Provider: In charge of DIAS back-office services, interfaces operations, and

providing to Third-Parties access to the DIAS computing and storage resources.
48
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DIAS Data Offer . End &\“‘“‘ @Sa

All DIAS offer access to
Copernicus Data and ' — - .
Information for local ° The DIAS

processing, with some T1Third- Data Offers
particularities for each are pu blic

DIAS Ne-E) and available
'- through the

Each DIAS may provide
access to additional EO =

2 EO dat ai various
non- ata according ’

to the respective DIAS - . i : D_IASS web
business models. ~ O pPaIl n l \ s Data & I1nNnToi |7ﬂ ALIO1 sites

Data offers will evolve () | tH er FEO and i A HONdta it
according to demand and
each DIAS strategy

Data Sources for Copernicus Data & Information Other Data Sources
g; esa Euﬁm’ G @ @ C“"-:’f:‘” /ﬁ\

..... Manaosmant
B

Sentinel Data Copernlcus Services Information 20
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Free DIAS Services \
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®
n
o

All DIAS allow users

(end users and third-

parties) to freely:

- Discover available
data & information

- Download available
data & information

In addition, a View
service is offered to 7 S — S "
browse images. vpernicus Data & Informa

Ulier E6G end n6ah-L6 cele

Data discovery, view and download are interfaces available on each DIAS.

Additional services may be provided by any DIAS at any point in time according to the users
demand and respective DIAS business models.
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DIAS Services Offer &W eSa

ALL DIAS offer cloud
computing & storage

resources to be procured - Paig 3 f t.
by Third-parties for iy . Service

further data processing.

L,UP-MHI\UQ Dacts &—LIWrUIIJT-"f|U"

services available to store [) | t h ol o E 1) = J"JWE O cric
and integrate “user data” ; L

) 3 — (A S
into the DIAS “data offer”. ' Ul REe ||1m:fd into DIA

Additional interfaces and

All DIAS offer resources and additional services to Third-parties under a publically available service offer.
Each DIAS publishes its own commercial offer for Third-parties.

Each DIAS may offer additional services at any point in tlnc?e depending on the respective business model and
user needs
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=
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DIAS Interfaces for Local Processing

Each DIAS offers standard
OGC interfaces, popular
cloud APIs (e.g. swift),
and/or new innovative
solutions (e.g. ENS, data
cube, etc.) to access the
Data Offer.

'77"%"“! HM s Data & Informatiol
ilicr E6 znd non-LO aale

h=
®
924
Q

business models and user needs.

Each DIAS publishes a documented interface service offer for Third-parties.

Each DIAS may offer additional interfaces at any point in time depending on the respective DIAS
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DIAS Ecosystem - &&gesa

_
s,

infterfacc-

& =

\‘,wpﬂ'”‘:‘“" Data &Llnfimﬂ.ltln’"
Dilicr EO s n nn-E0 aele
Jser data ||1fme‘d into DLIAS

Third-party services can build up on the DIAS relying on the Data Offer,
the Service Offer and the underlying DIAS.
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http://e.copernicus.eu/DIAS \

THE DIAS & WHERE TO REACH THEM

) [

©
N
Q

AVAILA

SOblm Beyond the Data a8

WWW.CREODIAS.EU WWW.SOBLOO.EU

— ( g
OBSERVATION DATA EARTH
SSING EASY AS 1-2-3 SATELL % moseovne C R G (o) D l A s
=
(

TAILOR-MADE SOLUTIONS FEATURED DATA
FOR YOUR BUSINESS COLLECTIONS

& - ,
1% / \

bt m&%“QE o @ & EUMETSAT

B (coers

WWW.MUNDIWEBSERVICES.COM ONDA WWW.WEKEOQ.EU e

WWW.ONDA-DIAS.EU
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Highlights since last workshop -@Ssa

<> 2017 Mar 07: Launch of Sentinel-2B.

<> 2017 May 23: Start of S2A Level-2A pilot products distribution (European coverage).

<> 2017 Jun 15: Sentinel-2B In-Orbit Commissioning Review (IOCR).

<> 2017 Jul 06: Start of Sentinel-2B Level-1C product distribution

<> 2017 Nov: Operational usage of EDRS by Sentinel-2B

<> 2017 Dec: Start of Sentinel-2B Level-2A pilot product distribution (European coverage).
<> 2018 Feb: Operational usage of EDRS by Sentinel-2A.

<> 2018 Feb 17: Start of worldwide and systematic acquisitions (5-day revisit).

<> 2018 Mar 26: Start of Level-2A core product distribution (European coverage).

<> 2018 Jun 21: Public opening of 4 DIAS (Data and Information Access Services).
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Large range of applications... \=

& senucap

© FARMSTAR

“S”er)ZCoraI

(/'// common agricultural policy

SENTINELS MODERNISE EUROPE'S AGRICULTURAL POLICY

25 May 2018 In a move that could benefit around
22 million farmers, the EU’s Common Agricultural
Policy has entered the space age. Offering detailed
and timely information on crops and farmland, the
Copernicus Sentinels are now being used to
simplify and modernise this longest-serving EU
policy.

The Common Agricultural Policy (CAP) came into
force in 1962 to ensure affordable food for

European citizens and a fair standard of living for
farmers. While this philosophy remains at policy’s heart, the focus is also now firmly on sustainability,

News
Copernicus Sentinel-2 leads precision farming into new era
14 ne 2018
The European Union's C Sentinel-2 satellites are supplying

unprecedented views of Earth, mainly providing information for agricultural
and forestry practices and helping to manage food security. But how are they
making a difference to farmers in particular?

by Alrbus Defence and Space and their

Inovia (the French crop technical institutes, respectively in
charge of cereals and oilseed crops), FARMSTAR is a precision agriculture
service that provides farmers in France for var inputs (fertiizers, growth
regulator, etc.) from satelite images.

8 June 2016

Qumem oo L inMay2018, it concluded its winter crops campaign, serving 16,000 farmers

for a total of 93,000 fiekd plots, amounting to 0.8 Mha. For the second year, it

| has made an extensive usage of Copernicus Sentinel-2 images, in particular

| since the mission reached its nominal 5-days revisit performance, with the
second satellite also in operation.

Launched on 23 June 2015 and 07 March 2017 respectively, Sentinel-2A

23 February 2017

and the climate. . £ and -28 carry an innovative wide swath high-resolution multispectral imager
—  with 13 spectral bands, for a new perspective of our land and vegetation.
 om m e e s e e Ea EEn D EEn M S EEe EEE S EEm EEe B B EEn S S B S e S M S S Sme S Smm Eme Smm Gmm Emm Mam S Eam e S Eem e

%m gm?w % E %mm Special issue on Remote
. v" Maintaining Sensing of Environment
PETT o= = 8 a list of top (RSE) on “Science and
e e S2 users. Applications with
s Sentinel-2".
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Water bodies monitoring in Africa
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Theewaterskloof Dam in South Africa’s Western Cape Province o
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Coral Reef: Bathymetry
Lizard Island, Great Barrier Reef

Depth (m)

Image derived depth (m, MSL)

0 5 10 15 20 59

Echo sound derived depth (m, MSL)
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Massive Bleaching on the Great Barrier Reef in 2016/2017 \

l-esa

\
2016 2017
Queensland
ﬁ Queenslas

Townsville ®

S
Mackay e, .

Queensland

Queensland %

.’3, u

Guardian graphic | Source: ARC Centre of Excellence for Coral Reef Studies
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Coral reef bleaching event

February 2017



Land Cover

Austria
Sentinel-2 based land cover

Land cover

I Built-up I Bare rock and screes
Flat sealed surfaces Snow and ice
Permanent soil B Water

= 00 b 22 mm ) W= =

I Coniferous trees
I Broad-leaved trees
I Bushes and shrubs

I Herbaceous permanent: high productivity

Herbaceous permanent: low productivity

Herbaceous periodic

Transport network

Reeds Highway
Railroad
- .

0 25 50 km
| S | |
GeolYille

Produced by GeoVille under ESA contract No 4000114323/15/1-580
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General DIAS Service Principle \&“ cSa

O The usage of DIAS services is directly engaged between a Third-Party user
and a DIAS Provider on the basis of:
« The services offered by the DIAS (Service Offer)
« The data available through DIAS (Data Offer)
« The Service Level Agreement offered by the DIAS provider

'nl el Agreemeghnt q!

O DIAS offering is public information accessible through each DIAS
service portal.
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Concluding remarks

"z
®
2,
Q

v Mission fully deployed and in a very good status.
v All elements of the mission system are operating nominally.

v' Mission reached observation capacity beyond mission requirements accounting for
requests from Copernicus Services and Member States.

v" New core product released (Level-2A surface reflectance).

v Sentinel-2 operationally serving the Land, Marine Monitoring, Emergency
Management and Security Copernicus Services, as well as a large range of
private/public applications and R&D projects.
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L1C - Geolocation accuracy d:esa

S2A S2B calibrations
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