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Band 11B11

Sentinel-2 Mission

 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.

 Free & open products for feeding a large range of applications.
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Mission Products
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 Nominal Sentinel-2 constellation operations with
Sentinel-2A and Sentinel-2B.

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

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

 New core product (Level-2A surface reflectance)
generated and distributed since 26 March 2018 for
Europe.

Sentinel-2 Mission Status

Example of Level-2A surface reflectance versus Level-1C (top-of-atmosphere)
Copyright: Contains modified Copernicus Sentinel data (2018)
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 Links:
 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

Mission Status and Data Quality Reports
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Mission Products Catalogue

Product 
Name

Measurement 
Provided

Distribu
tion

Productio
n

Preser
vation

Level-1B Top-of-
atmosphere 
radiances in 

sensor geometry

Expert 
users

Systematic Long-
term

Level-1C Top-of-
atmosphere
reflectances

in cartographic 
geometry

Public Systematic Long-
term

Level-2A Surface 
reflectances and 

pixel classification 
in cartographic 

geometry

Public Systematic
+

SNAP

1,5 year 
rolling 
archive

http://step.esa.int/main/third-party-plugins-2/sen2cor/
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Observation Scenario (Mission Requirements)
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Observation Scenario (HLOP 2.1)
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Observation Scenario (HLOP 2.2)
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Observation Scenario (Current)



11

Revisit Time

5-day

10-day
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Coverage

day
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Effective Coverage (cloud-free)

60 2,5

number of days / cloud-free acquisition

• Period July-August 2017 (2 months)

• Average number of days between cloud-
free acquisitions (defined as tiles with
<20% cloud covered).
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Effective Coverage (cloud-free)

90 2,1

number of days / cloud-free acquisition

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

• Average number of days between cloud-
free acquisitions (i.e. with tiles <20%
cloudy).
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On-board Latency for S2A in 2016
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On-board Latency for S2A in 2018
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Level-2A Product Geographical Coverage
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Data Distribution

Private companies re-distributing 
Sentinel products through free and 

pay-per-use schemes

International partners mirror sites 
disseminating towards own national 

communities

Collaborative mirror sites 

Copernicus Data Hubs
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Data Distribution
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Data Distribution
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Level-1C product performance status

Glacier streams, southern Greenland
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L1C - Absolute Radiometric Accuracy

The Absolute Radiometric Accuracy is within the threshold level (5%). 

Good consistency over all methods.

Plots show the ratio of MSI measurements over reference values.
Error bars indicate the validation method uncertainty.

S2A S2B

[nm] [nm]



23

L1C - Signal-to-Noise Ratio (SNR)

Req.

S2A S2B

t

The noise characteristics are very stable over time.

The SNR for both S2A and S2B is compliant with the MRD requirement.

Bands Bands
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L1C – Modulation Transfer Function (MTF)

S2A S2B
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L1C - Geolocation accuracy

S2A S2B

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

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

S2A S2B

N
u
m

b
e
r 

o
f 
p
ro

d
u
c
ts

Mean Circular Error at 2σ: 1 pixel

1103 products (06/2016  - 06/2018)

Mean Circular Error at 2σ: 1.18 pixel

527 products (05/2017 – 06/2018)

Mean Circular error at 2σ [pixel] Mean Circular error at 2σ [pixel]
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L1C - Spectral band characteristics

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

(15/01/2018), affecting bands B01, B02, and B08 (https://cophub.Copernicus.eu/news/News00138).
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Level-2A product performance status

Tenoumer crater (diameter: 1.9km), Mauritania
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+ Cloud & Snow Confidence 
Quality Index

L2A Processor outputs

L1C L2A

SCL

AOT

WV

Ispra (Italy)
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L2A - Surface Reflectance Radiometric Accuracy

 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 5complete_set and band 12
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L2A – Aerosol Optical Thickness (AOT) Accuracy

Correlation plot of L2A AOT550 at 20 m resolution over AOT550 reference from AERONET

Accuracy requirement (solid lines):
|ΔAOT550| ≤0.1*AOT550ref+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

WV accuracy requirement (solid lines): 
∆WV ≤ 0.1 ∗ WVref + 0.2

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

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

[g
/c

m
2
]

[g/cm2]
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Sentinel-2 Products Evolutions

Lake Mackay, western Australia
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Evolutions - Geometric refinement with GRI

 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.

 Elaboration and validation of the GRI is on going (completion expected in January 2019).

A full repeat cycle dataset of well-localized and as cloud-free as 
possible mono-spectral (band 4) Level-1B products
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Evolutions – Digital Elevation Model (DEM)

 DEM will be upgraded to improve geolocation over mountainous regions

 30m DEM currently in procurement process

30 m resolution is sufficient
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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.

Mission Outlook
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Band 11B11

Large range of applications...

Regional to Urban Applications

Geology

Emergency management

Global Land use

& change

Coastal zones/bathymetry

Glaciers & Ice

Land cover classification, high 
resolution layers & change.

Agriculture, Forests & Carbon, 
Vegetation monitoring

Water quality
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Copyright: Contains modified Copernicus Sentinel data (2017/2018) /  processed by ESA

Denmark scorched, impact of summer 2018 heatwave  
Agricultural fields around the town of Slagelse in Zealand (DK)
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Sentinel-2 maps Indonesia earthquake
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Sentinel-2 maps Indonesia earthquake
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Band 11

Glacier Monitoring

[Kääb et al., 2016]

For Aletsch Glacier, Swiss Alps, tracked

displacements using Sentinel-2A band 8 data from

30 July and 8 September 2015, i.e. over 40 days.
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Example of Antarctica Acquisitions

 Icebreakers

opened a way through

the ice for providing

supplies to the

research bases.
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Augustus Island, Australia

S2B Siberia 09/05/2018
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DIAS 
(Data and Information Access 

Services) 
Overview
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Statistics on 2018.10.09

DIAS Context
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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

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

providing to Third-Parties access to the DIAS computing and storage resources.

Overview and Key Actors
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All DIAS offer access to 
Copernicus Data and 
Information for local 
processing, with some 
particularities for each 
DIAS 

Each DIAS may provide 
access to additional EO 
& non-EO data according 
to the respective DIAS 
business models. 

End 
user

Third-
Party

Data Sources for Copernicus Data & Information Other Data Sources

The DIAS 
Data Offers
are public 
and available 
through the 
various 
DIASs’ web 
sites

Sentinel Data Copernicus Services Information

Data offers will evolve 
according to demand and 
each DIAS strategy

DIAS Data Offer
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End 
user

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 
browse images.

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.

Free DIAS Services
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ALL DIAS offer cloud 
computing & storage 
resources to be procured 
by Third-parties for 
further data processing.

Part of the DIAS 
Service Offer

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 time depending on the respective business model and 
user needs. 

Part of the 
DIAS Service 
Offer

Additional interfaces and 
services available to store 
and integrate “user data” 
into the DIAS “data offer”.

DIAS Services Offer
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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 
business models and user needs. 

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. 

DIAS Interfaces for Local Processing
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Third-party services can build up on the DIAS relying on the Data Offer, 

the Service Offer and the underlying DIAS.

DIAS Ecosystem



54

http://e.copernicus.eu/DIAS 
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Many thanks for your attention!

Copyright: Contains modified Copernicus Sentinel data (2018) 
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Highlights since last workshop

 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...

 Special issue on Remote
Sensing of Environment
(RSE) on “Science and
Applications with
Sentinel-2”.

 Maintaining 
a list of top 
S2 users.
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Water bodies monitoring in Africa

Theewaterskloof Dam in South Africa’s Western Cape Province
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Coral Reef: Bathymetry
Lizard Island, Great Barrier Reef
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Massive Bleaching on the Great Barrier Reef in 2016/2017

loca%on'of'images'
on'next'slides'loca%on'of'images'

on'next'slides'
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Coral reef bleaching event

June 2016February 2017
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Land Cover
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Pg. 63

DIAS Public 
Service Offer

Service Level Agreement

DIAS Public 
Data Offer

 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 

 DIAS offering is public information accessible through each DIAS 
service portal.  

General DIAS Service Principle
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 Mission fully deployed and in a very good status.

 All elements of the mission system are operating nominally.

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

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

 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.

Concluding remarks
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L1C - Geolocation accuracy

S2A S2B calibrations


