Access to Sentinel Data o~
Research & User Support
Service o

dzesa

o Copernicus EU Copernicus EU
(o OPErMICUS -

Europe’s eyes on Earth i |
Copernicus EU www.copernicus.eu



3 ;
_ Copernicus
h Lop

LS

COPERNICUS - A NEW PHASE IN EO

European Earth Observation System, led by the EU
European response to global needs:

= to manage the environment

= to mitigate the effects of climate change

= to ensure civil security

European independence, contribution to global system (GEOSS)
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"M COPERNICUS — DEDICATED MISSIONS

Space
C
e :mponent Sentinel 1 (A/B/C/D) All weather, day/night applications,
n} ¥ —— SAR Imaging interferometry
. .\ Sentinel 2 (A/B/C/D) Land applications: urban, forest, agriculture, ...
Multispectral Imaging Continuity of Landsat, SPOT
Sentinel 3 (A/B/C/D) Wide-swath ocean colour, vegetation, sea/land
Ocean & Global Land Monitoring surface temperature, altimetry
Sentinel 4 (A/B) Atmospheric composition monitoring, pollution;
Geostationary Atmospheric instrument on MTG satellites
- "Ny Sentinel 5 (A/B/C) & Precursor Atmospheric composition monitoring;
g . i Low-Orbit Atmospheric instrument on MetOp-SG satellites
Sentinel 6 . .
Jason CS (A/B) Altimetry reference mission }
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COPERNICUS — DEDICATED MISSIONS
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"M COPERNICUS — CONTRIBUTING MISSIONS
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The Challenge

Data Access Strategy

Data access: Human — to — Server

Data access: Application — to — Server
Mirroring Data Resources

Resource List

Research & User Support (RUS) service
Q&A



6 Sentinel satellites in operation: S-1 (A&B), S-2 (A&B), S-3A, S-5P
Almost 500,000 of new Sentinel products (350 TB) monthly
Registered users in the order 120000 — 4.5M downloads monthly
Total downloaded Sentinel data from ESA about 51 PB

Increasing number of satellites in 2018: Sentinel-3B

Near-Real-Time availability
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DATA ACCESS STRATEGY

Free and Open Data Policy allows to maximise value in the data and
also allows all institutions/users to re-distribute Sentinel data

= ESA/EUMETSAT distribute Sentinel data; other institutions can re-
distribute data on the basis of their national and local users

= Mirroring software is also freely available as Free and Open Source

Tier-0 Tier-1 Tier-2
ESA
O ® ©

EUM

O
O O - . Application
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DATA ACCESS: HUMAN - TO - SERVER

\ﬁt\ | Copernicus Open Access Hub ‘
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DATA ACCESS: HUMAN - TO - SERVER

Data :'_:_ 7oesa opericus Copemicus Open Access Hub
Access .

# Advanced Search

BBy Ingestion Date % 7
\ 4

bl Sesosndig 4. Define search
» Sensing period From: - C rite ria

» Ingestion period From: t o e e Wy

o Mission: Sentinel-1

Satellite Plattorm Product Type

Polarisation Sensor Mode

Relative Orbit Number (from 1 to 175) Collection

o Mission: Sentinel-2

Satellite Platform Product Type

Cloud Cover %

3. Move on ma 0] (Opermcus H European
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DATA ACCESS

S5@Sa operricus

Display 26 to 50 of 55 products. selectan O o
Order By: Ingestion Date 4

Request Done: ( footprint"Intersects(POLYGON((22 77465630633361
42.014751757534356,24.175672707763493 42.014751757534356,24.175672707763493
42.981892382174976 22 7465630633361 42.081892382174976,22 7746563083336 1

EZ1 EE] 528 MSIL1C_20170802T092029_N0205_R093_T3ATFN_20170802T092027
Download URL: https/Scihub. copermicus eu/inys/odatai 1/Products(Tc2berc-1850-4748-5155-691 5088240}
Mission: Sentinel-2 Instrument: MS! Sensing Date: 2017-06-02709:20:29.027Z Size: 762.16 MB
4 o ¥ &
[EE 500 528_MSIL1C_20170720T090559_N0205_R050_T34TGN_20170720T090851

Downijoad URL: hitps#/scihub copernicus eu/dhus/odata1/Products(21343861-9752-41d3-b6d9-8d94d7e53096)
B Mission: Sentinei-2 Instrument: MSI Sensing Date: 2017-07-20T09:05:59.027Z Size: 485.12 MB
5,

[EZN [[E s2A_MsIL1C_20170711T093031_N0205_R136_T34TFN_20170711T093606
Download URL: fitips /scihuib. co /Producis(66016154-4484-48ea-b708-34c67560bD4 /S
Mission: Sentinel-2 Instrument: MSI Sensing Date: 2017-07-11T09:30:31.026Z Size: 285.02 MB

EE =] 528 _MSIL1C_20170630T091029_N0205_R050_T34TGM_20170630T091801

Downfoad URL: fitips/scihub.copermici roducts(4a4362ec-029¢ 1 236708/
Mission: Sentinel-2 Instrument- MSI Sensing Date- 2017-06-30T09:10:29.027Z Size: 627.63 MB.

EE 5Tl 528_MsSIL1C_20170630T091029_N0205_R050_T35TKG_20170630T091801

Download URL: htips #scihiub.copemicus Prodiicts{78a5b068-0b7b-47a7-b665-1
Mission: Sentinel-2 Instrument MS! Sensing Date: 2017-06-30T00:10:20.027Z Size: 612.32 MB

[EZ 5] s2A_MSIL1C_20170402T093031_N0204_R136_T34TFN_20170402T093030
Download URL: htip: ub. coper i v ucts(77cf207a-abe2-4dd5-Beda-ef05b4300962 /5
Mission: Sentinel-2 Instrument: MS! Sensing Date: 2017-04-02709:30:31.026Z Size: 306.41 M8

Producis per page: [ | << = page: | 2 ‘ma > =z .“ CLOSE

Zoom to produ
on map

“ View product
details
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DATA ACCESS:

528 _MSIL1C_20170802T092029 NO205 R093 T34TFN_20170802T092027

https://scihub.copemicus. eu/dhus/odata/vi/Products('b7c2befc-1e5d-474e-b15

HUMAN

TO SERVER
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A Summary

Date: 2017-08-02T09:20:29.027Z

Inspector

Quicklook

Filename: S2B_MSIL1C_20170802T052029_N0205_R093_T34TFN_20170802T092027 SAFE

Identifier: 52B_MSIL1C_20170802T092029_N0205_R093_T34TFN_20170802T092027

Instrument: MSI
Satellite: Sentinel-2

Size: 782.18 MB

Move from product

to product

Start download
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N DATA ACCESS: APPLICATION - TO — SERVER

| Access ‘ Copernicus Open Access Hub Ter0 | Terl  Ter2
Ly
Ul y ESA” ) @~ |
3 !‘;f i @ ¢ User
,\.ni. = Geographical search @ —
|\ EUM

= (Catalogue query ® .o

. Application

E

4t

fa & = Download
B

: _ = Protocols supported: OpenSearch and Open Data Protocol (ODATA)
Al = Scripts based on “wget” https://en.wikipedia.org/wiki/Wget
«/ i = Sample scripts available at:
e https://scihub.copernicus.eu/userguide/5APIsAndBatchScripting
;k{;{f =  Example of integrated application with QGIS:
WY https://www.youtube.com/watch?v=FcETg8OWMOk ¢
% 5 T
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https://en.wikipedia.org/wiki/Wget
https://scihub.copernicus.eu/userguide/5APIsAndBatchScripting
https://www.youtube.com/watch?v=FcETq8OWM0k

DATA ACCESS: APPLICATION - TO - SERVER
A'ijs https://scihub.copernicus.eu/dhus/search?q=

(footprint:"Intersects(POLYGON((23.2039 42.6072,23.4564 42.6072,23.4564
42.8011,23.2039 42.8011, 23.2039 42.6072)))" )

AND (platformname:Sentinel-2)
AND ( beginPosition:[2018-01-01T00:00:00.000Z TO 2018-12-31T23:59:59.9997])

Define AOI

https://scihub.copernicus.eu/dhus/odata/v1/
Products('d5907a87-919b-4695-9e9f-c769fcada8f6')/

Products('Quichook')/SvaIue

https://scihub.copernicus.eu/dhus/odata/v1/
Products('d5907a87-919b-4695-9e9f-c769fcada8f6')/Svalue
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Tier-0 Tier-1 Tier-2

Copernicus Open Access Hub

. ESA" _ ?0«. .
Installation o @
EUM o ‘@ User
. Q . ~ "0 .Application
Geographical search @
Catalogue query
Download
Resources: DHuS Open Source Portal
http://sentineldatahub.github.io/DataHubSystem/
https://www.youtube.com/watch?v=TNnKmOniXfo
15 opernicus [ L.


http://sentineldatahub.github.io/DataHubSystem/
https://www.youtube.com/watch?v=TNnKmOniXfo

\Q%” DATA HUB RESOURCE LIST (TIER-0)

* URL: scihub.copernicus.eu
Copernicus Open Access Hub ESA All
No rolling

Authorized mirror sites

Collaborative Data Hub 30 days

Copernicus Services

Copernicus Services Hub .
No rolling

International Hub Copernicus International Agreements
30 days
URL: coda.eumetsat.int
Copernicus Online Data Access EUMETSAT All
12 months

16 (opemicvs 1HB .



Australia National Mirror copernicus.gov.au Italy National Mirror collaborative.mt.asi.it/#/home
Austria National Mirror data.sentinel.zamg.ac.at/#/home Portugal National Mirror ipsentinel.ipma.pt/dhus/#/home
Finland National Mirror finhub.nsdc.fmi.fi/#/home Norway National Mirror collaborative.mt.asi.it/#/home

France National Mirror peps.cnes.fr/rocket/#/home UK National Mirror sedas.satapps.org

Germany National Mirror code-de.org Sweden National Mirror swea.rymdstyrelsen.se/portal

Greece National Mirror sentinels.space.noa.gr
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OTHER DATA ACCESS PUBLIC INITIATIVES

ESA Thematic Exploitation
Platforms

THEIA Land Data Centre

Center for Environmental Data
Analysis - CEDA

USGS Earth Explorer

Alaska Satellite Facility

ESA

CEA, Cerema, CIRAD,
CNES, CNRS, IGN, INRA,
IRD, IRSTEA, Meteo
France, ONERA

CEDA, NCAS, NCEO

USGS

NASA
University of Alaska
Fairbanks

URL: tep.eo.esa.int
All user types

URL: www.theia-land.fr
Scientific communities and public authorities

URL: catalogue.ceda.ac.uk
All user types

URL: earthexplorer.usgs.gov
All user types

URL: asf.alaska.edu/sentinel
Scientific users

18 COP?EO.@H% i

European
Commission



URL: cloudeo-ag.com
CloudEO CloudEO Users, developers and providers of geo data/
geo services; software developers

URL: geopedia.world

29 PEelE PR Synergise Users of geo data/ geo services

URL: geostorm.eu

SRS (PRl €551 Users and developers of geo data/ geo services

URL: earthengine.google.com

Google Earth Engine Google .
g g g Scientists, researchers and developers

URL: planet.com/products/platform/
Users and developers of geo data/ geo services

Planet platform Planet

URL: sentinel-pds.s3-website.eu-central-
Sentinel on AWS Amazon 1.amazonaws.com
Developers, private/public downstream players

* The European Commission does not endorse any particular commercial solution. 19 Copemic;us [
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RESEARCH & USER SUPPORT (RUS) SERVICE

RUS - Research and User Support

= “Expert Service for Sentinel Users” managed by ESA and funded by the
EC; operated by a consortium of companies led by CS SI

= The main objectives are:
= to promote the uptake of Copernicus EO data

= to support the scaling up of R&D activities with Copernicus EO data

= Free access to ICT platforms for processing data and developing
technical solutions customized to users’ needs

= Open to you: freely available for first-time data users to specialist users
= Dedicated helpdesk for assistance and organisation of regular training

sessions @ esa C?@t;‘_ﬁ R U S

0 (opemicvs 1HB .
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Data
Access

RUS builds on the experience with precursor
activities funded through ESA EO Envelope
Programme:

- G-POD

= EO Research and Service Support (RSS)

Contextual
help

Sharing

EO Expertise

- Sentinel products

- optical/IR, SAR, altimeter

- Common EO processing tools

Doing

Virtual ICT environment

Pre-configured workstation
Powerful computing

Fast data access

ICT expertise

Effective
training
platform

Learning

Training
- Training catalogue
- Webinars

Experts as
trainers

- Face-2-face training

Gpemﬁ?us =B\ o




RESEARCH & USER SUPPORT (RUS) SERVICE

= Hardware Configuration of the Virtual Machine (VM)
®= From 2 to 32 processing cores with 15-240 GB of RAM
= Disk space from 500GB to 30TB
EO Data availability
= Sentinel-1/2/3 (via DataHub)
= CCM (for authorised users)
Processing environment
= Sentinel-1/2/3 Toolboxes

= QOther tools: Orfeo Toolbox, QGIS, Sen2Cor, Sen2Three, SMOS
Toolbox, NEST, BRAT Toolbox

= GDAL library, NCO, NETCDF, OpenJPG, Image Magick, Rugged library
Development environment
= Eclipse, GCC, Cmake, Maven, Git, R, Eclipse Mars plugins

. (opemicvs 1HB .



RESEARCH & USER SUPPORT (RUS) SERVICE

Virtual Platform open and available to public users (since 25/09/2017)
=  RUS Web portal: Over 10,000 visits
= RUS Virtual platform: 270 users (university and research ~60%)

= User accounts are provided for a “strict” pre-defined period between 3
and 12 months. After that time the “uptake” is assumed to be finished and
users leave the service, i.e. they can directly address the cloud providers.

=  Communication: ~600 followers on Twitter
= http://rus.copernicus.eu
» https://twitter.com/RUS Copernicus
= https://www.youtube.com/channel/UCB01WjameYMvL7-XfI8VRIA/videos

@RUS_Copernicus

23 Gpﬁ?mi%% < [


http://rus.copernicus.eu/
https://twitter.com/RUS_Copernicus
https://www.youtube.com/channel/UCB01WjameYMvL7-XfI8vRIA/videos

RESEARCH & USER SUPPORT (RUS) SERVICE

= Training activities (since 03/07/2017)
= 6 Webinars, 800 attendants, >3,000 views on YouTube

= 3 Face-2-Face Trainings, 80 participants, e-learning materials under
construction

= Training on Data Access as part of the Copernicus Academy
(http://copernicus.eu/main/copernicus-academy)

http://rus-copernicus.eu

https://rus-training.ew

in ST i TINELL
C o 1:01:01
RUS Webinar: Land RUS Webinar: Ocean colour RUS Webinar: Crop mapping RUS Webinar: Burned area RUS Webinar: Flood Mapping RUS Webinar: Ship Detection
Monitoring with Sentinel-3 - monitoring with Sentinel-3 - with Sentinel-2 - LANDO1 mapping with Sentinel-2 - with Sentinel-1 - HAZAD1 with Sentinel-1 - OCEAO1
120 nokazsaHmA » 210 nokazsaHma + 955 noKazeaHnA » 1,2 ¥1n. nokaseaHnA » 1 XM, NOKa3BaHUA * 689 noxkazeaHmA
npeau 1 ceaMuua npeau 3 ceaMMLM npeau 2 Mecela npeau 3 Meceua npeau 4 Meceua npeau 5 Meceua
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http://copernicus.eu/main/copernicus-academy
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