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High-level mission status ‘\QM eSa

4 years Iin Space - and counting! Congratulations to a fantastic
team & QWG!

- Participating States approved the mission extension @Feb 2017 PB-EO

- Mission will be operated until ‘end of funding’ = some time in autumn 2019

« Spacecraft nominal & nominal US operations

* Only 1 close approach warning in the last 3 months

« > 1000 (direct) users 5

- MEP utilization ever increasing, including TPS R

-+ New Web Portal released by VITO Belgium

« Upcoming events: PB-EO next week in Gent + MultiTemp 2017 in Bruges

« User reguirements workshop for potential Proba-V follow-up: date/location tbc
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Sentinel-2 status
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Sentinel-2A nominal routine operations continue

Systematic coverage of Europe, Greenland and Africa every 10 days (at equator).
Rest of the World (due to reduced illumination at Northern latitudes): 20-day
revisit till additional station (Inuvik) and/or EDRS is introduced (~summer 2017)

First Sentinel-2 Validation Team (S2VT) and 2" Sentinel-2 Quality Working Group
meeting held in November 2016 confirming excellent performance of S2A. Product
evolution recommendations being analysed.

Improved mission planning check procedures have been introduced, based on in-
orbit experience, to minimise outages

Pre-operational Level-2A ‘Europe’ released on 2 May 2017 via Open Access Hub

(see below)

Sentinel-2B launch 6 March 2017, IOC phase proceeding nominally
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Sentinel-2: we have twins!
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4 Stories
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#Sentinel2Go:

15,000 messages on Twitter,
Facebook, Instagram, etc. were
posted in 48 hrs and

~ 100 million people were
reached all over the world
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Sentinel-2B first image

sentinel-2
15 Mach 2017

COPERNICUS

ESA  OBSERVING THE EARTH

Colour vision
+ Introducing Sentinel-2

Applications
' Plant health

+ Changing lands

+ Water bodies

+ Disaster mapping

About the mission
+ Facts and figures

 Satellite constellation
+ Instrument

+ About the launch
Brindisi, Italy



Sentinel-2A sees Etna erupt:

16 March 2017

CORRIERE DELLA SEBA

CORRIERE DEL MEZZOGIORNG CRONACA

PLAYMOBIL 9225 - Por

28 ¢€
Prime

Etna, esplosione dal cratere:
dieci persone ferite

Colpiti da materiale lavico. In sei sono ricoverati in ospedale

o Andrea Di Grazia

(%) Nuova eruzione-show dell'Etna, & la seconda in due settimane

EWTERVENTD
Tillerson alla
Corea del Nord:
«La pazienza sta
finendo»

SVELATO Rt PLANO SEGRETO

«Operazione London Bridges:
CATANIA - La furia dell'Etna ferisce dieci persone. Un'esplosione freatica dal 1 piani per Ia morte della Regina | 65 anai
d

cratere che si & verificata stamane, mercoledi, alle 11.30 nei pressi del fronte
lavico del vulcano, precisamente nella zona Belvedere, a circa 2700 metri di
quota. Sul posto erano presenti alcuni turisti e una squadra di vulcanologi
dellIngv di Catania, impegnata nei rilievi e misurazioni scientifiche.

INTERVISTA

Ghedini: «Il no 2 Minzolini & buon segno
perBeriusconl»

La prima foto satelitare dell'esplosione (| fingua di fuoco e in biu la neve)

Rebecca Morelle

Back at hotel now after Etna explosion. Here's
NewsC awoman with the massive hole a lump of rock
bumt through her coat

19 March
2017

16 M
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Sentinel-2B - 16 Mar 2017
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Sentinel-2B
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S2B

Antwerp
Harbour
16 Mar 2017
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S2B

Brussels
16 Mar 2017
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Sentinel-2B status

« All satellite functions are performing nominally.
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7
0

« Several absolute calibration acquisitions were carried out with different
integration times for the MSI SNR evaluation.

« About 6 hours of MSI image acquisitions were performed last week covering
systematically Europe and vicarious sites for performance refinement.

« MSI decontamination 2-3 May

Upcoming
« Finalise IOC Phase activities, IOCR

« OCP Inter-Satellite Link to show the functional capability of transmitting data to
ground via a GEO counter-terminal

« Reselection of defective detector element, update of GIPP/NUC
« Sample products release to QWG for assessment prior to IOCR 14
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Sentinels Data Access — Current Configuration

-
E! Copernicus Open
Access Hub

POEE BESaS
LATEST NEWS

e

Seatwmed-1 WT(
Sestmet 2 LIC
Seatmet 1 (preeps)

—

-

ii., 73179  Se¥f segistered Users

O Maz 7 concurrent Downloady

L R
@ Collaborative Hub

@ LATEST NEWS

'i' 13 Cellabarative G5
‘ , 7 Data Hub Relays
Nodel: 30 days
NodeZ: 9 days

Seatinel-1 NRT A NTC
Sentinel-2 LIC

Nodel: Max 10 downloads
Nodel: Ne Limits

= = 1111 O D 5=

e
@ International Hub

LATEST NEWS
{i} &  Istersational Agreements

8
@
L,

30 days

Seatinel-1 NTC
Seatinel- 2 L1C

Max 10 concwirent dewnloads

S———
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‘0: Copernicus Serwces
Hub

‘.i.' 185 Registered Users

No Rollimg Policy

Sentinel 1 NTC

Sentined- 2 L1
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| Statistics: 5 April 2017 |
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Sentinels Data Access — User Registration {
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..g'i';:'r:ﬁr:iu 73,179 self-registered
= . Sentinels missions data
0000 - unique users/ }(status 5 April 201 users
50000 | a sentinel-3a
40000 |
IDO0D0 | 1
@ swarm ' sentinel-2a
20000 | ESA missions data _ @ proba-v
€8 proba-y USers a‘ cryosat
10000 1 ,‘O‘ envisat | ’gnu .."'srnus _ _ _
@\ s — i
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2008 2009 2010 2011 012 2013 2014 2015 2016
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Sentinels Data Distribution — Overall Statistics

Published Products

—
13 2,253 465
-
S| -

Volume of User Downloads

24.3 PB

17

Statistics: 5 April 2017
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Annual Data Access Report online {zesa

SEREO FUBLE SERCQ PUBLIC =4
C\ ) © Serco -
OpErnNICUS
9 CONTE NTS 4.2 INTERNATIONAL TECHNICAL ARRANGEMENTS 44
4.2.1  REDISTRIBUTION STATISTICS 44
1. INTRODUCTION 7 4.3 COMMERCIAL REDISTRIBUTORS 46
1.1 EVOLUTION OF THE DATA ACCESS SYSTEM ARCHITECTURE 7 437 SINERGISE 46
111 SpeCiFIC DATA Hus EVOLUTIONS 10 432 CLOUDFERRO 46
112 NETWORK EVOLUTIONS 1
1.2 MAIN MISSION DEVELOPMENTS 11 5. DATA ACCESS SYSTEM PERFORMANCE ANALYSIS 47
121 SENTINEL-1 1
121 SENTINEL-2 12 5.1 AVAILABILITY a7
122 SENTINEL3 14 5.1.1  COPERNICUS OPEN ACCESS HUB FOCUS 48
1.3 SUMMARY OF Y2016 MAJOR ACHIEVEMENTS 14 5.2 PUBLICATION TIMELINESS 50
52.1  PUBLICATION OF RETROSPECTIVELY PROCESSED PRODUCTS 52
2, DATA ACCESS SERVICE GROWTH 15 5.3 HUB SOFTWARE IMPROVEMENTS 53
2.1 USER TAKE-UP 15 531 PUBLICATION PERFORMANCE 53
211 USERREGISTRATIONS 15 53.2  RESPONSE TIME 54
211 COPERNICUS OPEN ACCESS HUB USER DEMOGRAPHY 16
2.2 PRODUCT PUBLICATION 18 6. USER EXPERIENCES 55
221  PUBLICATION GROWTH 18
Data Access 222 PUBLICATION TRENDS 19 6.1 USER FEEDBACK 55
2,21  PUBLICATION DETAILS 20 611 COPERNICUS OPEN ACCESS HUB AND COPERNICUS SERVICES HUB USER FEEDBACK 55
2.3 PRODUCT DOWNLOADS 23 612 COLLABORATIVE GROUND SEGMENT PARTNER FEEDBACK 55
231 DOWNLOAD GROWTH 23 6.2 BANDWIDTH ANALYSIS 58
231 DOWNLOAD TRENDS 25
2.3.2 FRESH VS OLD PRODUCTS 28 7. QUTLOOK 59
2.31 COPERNICUS MARINE ENVIRONMENT MONITORING SERVICE (CMEMS) DEDICATED ACCESS
POINT 29 7.1 SENTINEL-3A BEGINNINGS 59
7.2 SHORT TERM PLANNED DEVELOPMENT 60
3. USER ACTIVITY 30 721 SCALABILITY 60
3.1 ACTIVE USERS 30 721 SENTINELDATA DASH3OARD. 40
3.2 USER DOWNLOADS PROFILE 31 7.21 OPENSOURCE RELEASE &0
3.2  EFFECTIVE BANDWIDTH 32 7.3 2017 QUTLOOK 61
3.3 COPERNICUS OPEN ACCESS HUB USER FOCUS 33
3.31 MONTHLY ACTIVE USERS 33 8. BIBLIOGRAPHY 62
3.3.1  ACTIVE USERS PER CONTINENT AND COUNTRY 34
331 GECGRAPHICAL AREAS OF INTEREST 35
3.3.1 USERS PER DECLARED USAGE TYPE AND THEMATIC DOMAIN 37
4. DATA DISSEMINATION PARTNERS 39
4.1 COLLABORATIVE GROUND SEGMENT AGREEMENTS 39

https://sentinels.copernicus.eu/documents/247904/2955773/Sentinel-Data-Access-Annual-Report-2016
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Sentinel-2: Data Distribution Statistics <

2016 (1,75PB of data)

Approx. 2,7 million products were downloaded during Q4-

— 01 b

Sentinel-2 user downloads: weekly trend by

on average each product published
has been downloaded 10 times

Exploitation ratio - 1:10
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Sentinel-2 Data Access (since Dec 2015)
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Number@®DfPAvailable@Products

600,0000

Half a Million

500,000 /
400,000¢0
Start of format /

300,0000 .
change to single /
200,0008 tiles 100 x 100km /
100,0008 L
Bownloaded@Products{TB)R
Oﬁ S S I T R R R R = R R = R R R R .= R R~ B o= R R
[¥s} [¥s} =} O {¥=3 (=} {¥=3 (=) (¥=] (=} (=} =} =} =} =} (=} =} (=] =} (=) [¥e) @O | 3,000
A B A o B v N vy SN vy B v B LS v S L S s Sy, B L e +3 Petabvt d | ded
[S) (&) - c o) Ne) = — = = = > > [ = = = Qo Qo o o B
225588822885 5332388 8. etabytes downloaded .
FETRLQgH G TERIgHRT A g~

2,0000

1,5000

1,000

More than 6 Mio Sentinel-2 products | |
downloaded in 15 months!
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European Land cover, human
impact, high resolution layers

Forests & Carbon, Vegetation
monitoring

Agriculture, Global Land
Fluorescence use

& biophysical & land cover
parameters

I,)} GHILE - San Antonio - Chaimavida

Emergency
management

ol - 21
Geology & Geomorphology
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Sentinel 2 products
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= Level 1 C product status

» Fist products released on December 2015 (baseline 02.00)
= Consolidation of processing chain => Baseline 02.04
» Corrected some minor errors

= Tile naming, detector footprint equators, physical gains metadata, clipping of reflectances
at1...

> Improvements
= Increased quantization depth, added meteorology auxiliary files
= Improvement of geometric and radiometric calibration
= Processing chain consolidation (robustness and processing time optimization)

» Single tile products and short file names
22
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Sentinel 2 products

= Level 1 C product outlook

» Short term: baseline 02.05 since end of April

= correction of errors affecting auxiliary files and metadata
» Medium term (~2018)

= Geometric refinement:. 3 m multi-temporal geolocation accuarcy
= Improved DEM: better geolocation for mountainous areas
= Masks in raster format

= Under study: offset on reflectances

23

— 11 1] —— O i == BN 0] " 22 B2 2 ¥ European Space Agency

/ 23

— I hm o= ™ - ] E=

[



Mission Performances

=» Absolute geolocation

» CE 9.2 m at 95%, well below the mission specification without the GRI (20 m)

> NB: the quality of the Digital Elevation Model can impact performance locally
in mountainous areas

=» Multi-temporal registration
> The multi-temporal is the only mission requirement which is not yet met (as
expected):
= CE 1.12 pixels at 95%, vs. 0.3 pixel specified
»  The full performance will be reached after activation of the GRI
= This has been verified on a few sample products during commissioning

=» Multi-spectral registration

> Performance below 0.3 pixels at 99% for all bands
> This contributes to the quality of image composites (RGB)
> Co-registration performance also depends on the quality of the DEM

(dependent on the altitude of imaged objects)
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L1

ALT error (m)

number of tiles

ACT/ALT emor measured on all GCPs

*  ACT/ALT emor on
Spec without GCP at L18 (20m)
Spec with GCPs a1 L1C (12 .5m)

rFinal
requirement

o 0.z

0a 0.6 0.8 1 12
CE@99.73% per tile
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Sentinel 2 products

= Level 2 A product

Characteristics
Definition
Projection
Dissemination unit
Production

Preservation
Volume
Images format

Metadata

Auxiliary data
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Bottom-of-Atmosphere reflectances

Same as L1C

Same as L1C

User-side production with publicly available software Sen2cor

N/A
~ 700 MB

JPEG 2000
15 bits integer with quantization value = 10000

Same as L1C +
Radiometric classification (cloud, cloud shadows, water, snow...)

Same as L1C +
Retrieved aerosol optical thickness and water vapour

25
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L2A Production over Europe, open on COAHub \\\\\“‘féi_iesa
since 2 May 2017 w

« The Sen2Cor processor (version 2.3.0)
is generating bottom-of-atmosphere

(BOA) reflectance products. ,, -*E:T;Q p=ic="

« It generates daily up to 300GB of L2A Q*»?: _':; == = ,, Ees
products (~600 Tiles per Day). ; o SHESSEEC _gEES oo

« L2A products are made available as E S SiEs HESTEN
from 02 May 2017 through . %‘ : =
http://scihub.esa.int T ' - EHE:

« Products granularity of L2A will be the yissiis i g

b

same as L1C available on SciHub.

26
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http://scihub.esa.int
http://scihub.esa.int
http://scihub.esa.int

Next steps for S2 mission... \Q‘“ eSa

0000

Continue EDRS ‘User Commissioning’ for S2A (started)

Jun 2017: start Reprocessing of data acquired during Sentinel-2A commissioning phase and
entire Sentinel-2 archive into new tile format

14 Jun 2017: Sentinel-2B ‘First images’ event with celebration ‘60 years Rome Treaty’

Sentinel-2B IOC finalisation - IOCR on 15 June 2017, mission handover followed by ramp-up
(IOCR+ 4 m), data release to be authorised @IOCR

Jul 2017: Results of Level-2A feasibility study, objective to decide roadmap for systematic
global L2A production

Autumn: Sentinel-2B ‘User Commissioning” EDRS

2018: Start of GRI-based production for S2A and S2B.

2018: Towards operational L2A processor for global production, tbc
2018: Usage of better DEM, tbc

2018: Start major reprocessing exercise of all S2A/S2B archived data with GRI and operational
L2A processor (archive size ~5PB!). 27
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Thank you very much for your
http://sentinels.copern?gl

s o



