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The Copernicus Programme (opernicus
A Space Flagship Programme run by EU and ESA

Dedicated satellites (’-’Senfihels")i
‘e S1: Radar Mission o Sihi Abrioaue

e S2: High Resolution Optical |V|I_r! ' S2A: June-2015

"~ S3A: Feb-2016

* $3: Medium Resolution Im_' _Vg and;AItimetry Mission * @

* S4: GEO Atmospheric Cherrﬁ;ry Mission
e S5P/S5: LEO Atmospheric Cﬁé‘mlstry Missions @?\’g

* S6/Jason-CS: Altimetry Mission %

@i,{ 17 LIS
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Sentinel Online | The Official Sentinel Website
https://sentinel.esa.int/web/sentinel/home

bout Sentinal Online

Missions = User Guides ~ Technical Guides~ Thematic Areas~ DataAccess ~ Toolboxes -

Youare here  Home [+EEPRG] F I w)s]

- Welcome to Sentinel Online - Sentinel News

on Land Remate

- Browse to Other Sites

* EU Copernicus

- Sentinel Missions - Thematic Areas

DEE e

Learn mars sbou: the Sentinel missions hers, with
matic. Aneas expand on

gement, maring
rgency r2sponze,
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Sentinel online
website provides
technical guidelines for
all sentinels, news and
events related ,data
access info and policy,
last scientific results
and more...




Sentinel-1 Mission Profile

W,
SENTINEL 1

Flight Direction

]
SENTINEL 1

Sub-Satellite Track

Orbit Height
~700km

Strip Map
Mode (SM)

Interferometric Wide
Swath Mode (IW)

Composed of
Stripmap imagettes
Single polarisation
Pre-defined mode

Resolution: 5m x20m
Single and dual Polarisation
Pre-defined mode over Land

over open oceans

Gpemicus

S-1 SAR can be operated in
4 exclusive imaging modes

with different resolution and
coverages.

Resolution: 20 x 40m

Single and dual Polarisation

Polar areas, and ocean relevant areas
Can be used for interferometry

Extra Wide Swath
Mode (EW)

Resolution: 5m x 5m

Single and dual Polarisation
Emergency Services-Disater
Monitoring




Sentinel-1 Observation scenario Gpemicus

Sentinels are operated via a pre-defined background observation plan published ahead of every repeat cycle
as KML format at: https://sentinels.copernicus.eu/web/sentinel/missions/sentinel-1/observation-scenario

Sentinel-1 Constellation Observation Scenario: e
Mode - Polarisation - Observation Geometry @b sentinel-1

validity start: 0572017 Europe covered > HH-HV or HH polarization for
[T (m ”
/ / é” !! I 5:;: y‘! )w (‘!‘{w /// Il;’” / ” ” I I //M systematically every the monitoring of polar
hmm’\\\\ »}‘ \ / ‘, / G m:'::‘::m» A cycle, ascending and environments, sea-ice zones
-’:o',w:t’:o‘kt. {\ "’.".".*ﬁ" ' ””” fth descending passes, IW » VV-VH or VV polarization for all

\\
. p- Wy "v VRS v . . o
;u:‘}‘\ ... .. ,"Q\\'q\\ut\ QAR n‘g".'ly’.q't’ntt %f j mode, Dual polarisation other observation zones
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~pcrord ) 5SM mode / single-polarisation (locally different modes or

-\_,fﬁ % 5 ~ |l ™W mode / dual polarisation
R o A LT % Pt M IW mode / single polarisation ~ PASS
fy " |EE W mode / dual polarisation AN ASCENDING
w7 | EwW mode / single polarisation Ml DESCENDING
¢

polarisations possible)

R

L e HH-HV_
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Operational use of European Data Relay System (EDRS)

The European Data Relay System service provides complementary acquisition of Sentinel-1
mission data addressing in particular:

* increased coverage

* enhanced timeliness, including quasi-real time (QRT) observation capabilities,
in particular outside Europe

The main functions provided by the service are:
. Sentinels mission data transmission via Optical (Laser) link to the GEO satellites
. Mission data relay between the GEO satellites and the Ka-band ground receiving terminals

. Mission data reception, decommutation and provision to the service interface point
(Copernicus WAN circulation network)

EUTELSAT B hosting EDRS-A EDRS-Sentinels geometrical visibility map
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Sentinel-1/EDRS-A Operations dcesa

EDRS-A is operated as an additional downlink resource supporting Sentinel-1A and Sentinel-1B
operations and brings a significant enhancement to the S1 operations, in particular:

P v Significant increase in production volume thanks to the additional
3?5 downlink capabilities. Sentinel-1 products are being made available

through the standard on-line data access mechanisms

v"Increased observations (e.g. revisit) and SAR dual polarisation acquisitions
v significant increase of Sentinel-1 pass-through acquisitions in X-Band over
Europe
S1A: X-Band and EDRS Downlinks per month
m X-Band downlinks ™ EDRS-A downlinks
1500
1000 r— ] ]
238 BN BN BN BN BN BN BN B
0

2016-09 2016-10 2016-11 2016-12 2017-01 2017-02 2017-03 2017-04




Sentinel-1 Systematic GLOBAL processing for IW SLC

e  Backwards processing of IW SLC over areas not included in the SLC processing scenario since 2014.10.06
has started in started in summer 2016

, [P S Ty Sl M
sefe L el el ol Nl Nyl *\‘5 ¥y

/ - / - / R / ety -

e Missing IW SLC for all areas in the past have being gradually made available on-line during 2016

*  On-line availability of IW SLC products for all S1A data acquired since Oct. 2014 over land and ice masses has
been completed in November 2016.

All Sentinel-1 data acquired in IW over Land and Ice masses since the Sentinel-1A data
access opening is now available on-line to all users.
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Sentinel-1 Production Scenario Gpemicus

All Sentinels acquired data is systematically downlinked and processed to generate a predefined list of
core products within specific timeliness

Products Available from the Sentinel Data Hubs

CAnioaean INTERFEROMETRIC EXTRA WIDE WAVE
WIDE SWATH MODE SWATH MODE

Ocean Ocean Otean Ocean
™+ Ocean Wind Field . . 7 Wind Fiold L. Ocean Wind Field * Ocean Wind Figld
*  Doean Swall Spactra . ‘w I'.m Radial Velocity * Sur nw r‘.in al Velocity * Cwean Swell Spectrs
* Surface Radial Velocity * Surlace Radial Velocity
Ground Range
Ground Range Ground Range
Single Look  Detected Single Look é Single Look 8
- - Detected - Detected
Complex v Complex Complex .

L. Raw Data = Rawdata Raw data

——

[\

IW, EW and SM modes Level-0 products IW, EW and SM modes Level-1 products Level-2 OCN products include components
for Ocean Swell spectra (OSW)
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Sentinel-2 Mission Profile

High Resolution Optical Mission -
Multispectral Imager (MSI1) Instrument

VIS NIR SWIR
B1 i ] i i
I L | B N
JGenowts | FQatervapous
60m | 1 P i LT
] i i S Snow/ ice/cloud distri
i Vegetafiun
20m : [ Red-edge ;
BIT
10m |
1000 1200 1400 1600 1800 2000 2200 2400
nm nm nm nm nm nm nm nm

» 13 spectral bands in the Visible (VIS), Near Infrared
(NIR), Short Wave Infrared (SWIR)

» Ground pixel resolution of 10m, 20m, 60m (for
atmospheric correction) across a 290 km swath
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Sentinel-2 Observation scenario Gpemicus

Regularly published online in KML format at:
https://sentinels.copernicus.eu/web/sentinel/missions/sentinel-2/acquisition-plans

» High Revisit (10 days) at the
equator with one satellite - 5 days
with 2 satellites (2-3 days at mid-
latitudes)

» Sentinel-2 systematically covers all
land surfaces (56° South latitude -
84° North latitude)

» Europe & Africa systematically
covered on every orbit

» The rest of the world within a
certain time interval: currently 30
days, will be progressively reduced
over the coming months to reach
10 days.
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Sentinel-2 Production Scenario

TOA radiances in TOA Reflectances in
™ sensor geometry (L1b) cartographic geometry (L1c)

Sentinel 2 Toolbox — L2b Biophysical Products

> LAI: Leaf Area index

» FAPAR: Fraction of Photosynthetically Active Radiation
» CCC: Canopy Chlorophyll Content

» CWC: Canopy Water Content
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L2a BOA reflectances are
generated at users’ side
by a processor running on
ESA’s Sentinel-2 Toolbox

Systematic processing and online
dissemination of all Level-1c
Products available from the
Sentinel Data Hubs

_| BOAreflectances in
cartographic mode* %‘

L1c Product Tile Composition

( OPErNICUS




Sentinel-3 Mission Profile

Operational Oceanography & Global Land Application

> I ”

S 5
EU Cophiics Miod Sevice. CAES, LEGOS, G5

25 00 b}
‘568 Lave! Trands (mmyr)

Optical Payload Topography Payload

OLCI (Ocean and Land Color
Instrument)

SLSTR (Sea and Land Surface Temperature
Radiometer)

SRAL (Synthetic Radar Altimeter)
Sea surface topography data

MWR (Micro Wave
Radiometer)

POD
Precise Orbit Determination

Data continuity of the Vegetation instrument (on SPOT4/5),
Enhanced fire monitoring capabilities
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Sentinel-3 Observation scenario Gpernicus

» Sentinel 3 Systematic Processing and
dissemination in NRT

» The OLCl instrument acquires data over
daylight part of the orbit

» SLSTR, SRAL and MWR acquired data
over the whole orbit

1400 km SLSTR (nadir)
740 km SLSTR (oblique)
1270 km OLCI

&
3 3 Lo j\
= .!‘.’u-:” .

Revisit at Equator

Ocean Colour < 1.9 days
Land Colour < 1.1 day
SLST < 0.9 day
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Ocean & Atmosphere
* Water Surfoce Directional Reflectance
«  Algal Pigment Concentration
* Total Suspended Motter Concentration
* Diffused Attenuation Coefficient
+ Coloured Dissolved Matter Absorption
* Photosyntheticolly Active Radiation
* Aerosol Lood over Water
* Integroted Water Vapour

- Full Resolution -

- Reduced Resolution -

Land & Atmosphere
* Globa! Vegetation index
* FAPAR in Plan Canopy
= Terrestrial Chlorophyll index
* Integrated Water Vopour

- Full Resolution -

- Reduced Resolution -

TOA Radiances ortho-

geolocated and resampled
- Full Resolution -

-

- Reduced Resolution -

Sentinel-3 Production Scenario

Synergy Product

b * Laond Surface Reflectances

* Aerosol Load over Land

| VGT-P like Product

= Combined VGT-like TOA Reflectonces

VGT-S like Product

« Surfoce Reflectances

b= - NDWI .
- 1 day synthesis -

- 10 days synthesis 4

-I Sea Surface Temperature

LI Land Surface Temperature

Brightness Temperatures and
= TOA Radiances ortho-
geolocated and resampled

Gpemicus

Marine
*  1/20Hz Ku/C bond woveforms

and parometers
Surfoce Backscatter
Sea Surface Height
Significant Wave Height
Ocean Depth
Tides Height
Sea Ice Cancentration
Seo Ice Freeboard
Seo Surface Wind Speed
Rain Rate

Land

*  1/20Hz Ku/C band waveforms
and parameters
Surfoce Backscatter
Surface Height
Altimeter Range
Snow Density
Snow Depth

Eumetsat disseminates the S-3

: ESA disseminates the S-3
esa L1 & L2 Marine Products

L1 & L2 Land Products
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‘ Copernicus Sentinel Missions
‘ Sentinel Data Access
‘ Sentinel Application Platform | SNAP

‘ Science Toolbox Exploitation Platform | STEP
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Facilitating Access to EO data

A constant ESA objective:
- Ease access to Earth Observation data

1. ESA EO data policy:
- free of charge, open (and of high quality)

2. Constant upgrade of ground segment for easier access to EO
data including Near Real Time (NRT) and reprocessing

3. Need to address “heritage” data for future use

- Need to anticipate the way users will use EO data in future
(e.g. exploitation platform, data/algorithm toolboxes)
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ESA Earth Observation Data Policy | PAST

To stimulate a balanced development of Science, Public Utility and Commercial Applications,

consistent with the mission objectives

To maximize the beneficial use of data from ESA EO satellites

-~

ERS and Envisat

Earth Explorers

ESA Third Party
Missions

ESA Data Policy

Free datasets

Open access and free of charge. User registration and
acceptance of ESA Terms & Conditions are required

Restrained datasets

Free of charge. The submission of a Project (Full) Proposal
and acceptance of the ESA Terms & Conditions are
required, after its evaluation a quota will be assigned

Data Policy of individual data providers

In some case a reproduction cost (e.g. ALOS) or Specific
Restrictions (limitations of quota, geographical restrictions,
etc.) to the use of data may be applied for TPM

3 7th ADVANCED TRAINING COURSE ON LAND REMOTE SENSING

4-9 September 2017 | Szent Istvan University | Godéllé, Hungary




Historical Missions Data Access

ESA Link to Earth Observation | EOLI

Nesd Halp? Contact here European Space Agency

Data Access  ~  Missions ~ | Earth Topics = | Pl Community ~ Explore more... -

You arehere Home > Data Access » Catalogue Access | share |

EOLi “ESA's Link to Earth Observatiol Data Access
EOLi (Earth Observation Link) is the European Space Dith AECESS HOME
Agency's client for Earth Observation Catalogue and Browse Data Products:
Onerog Servioen: Latest Data Products

Products Typology
Data Product News
Online Archives.
Catalogue Access
Sample Data

Using EOL, you can browse the metadata and preview images
of Earth Observation data acquired by the satelites: Envisat,
ERS, Landsat, IKONOS, DIC, ALOS, SPOT, Kompsat, Froba,
IRS, SCISAT.

Scientific Users with a registered account can order or Auxiliary Data
download products of various proces: How ESA processes Data

How ESA delivers Data
How to Access EO Data

- Download & Install - Release Notes

EOLiis a java application which is supported on all Changes in EOLi 9.6.7 - Useful Links

maior piatforms: Windows (SS/SBME2000MTIR),

How to Access EO Campaign Data
» ON-787: During downioads, EOLI frequently

Helpdesk
Help

Linux, MacOS X and other Unix systems. Java SE ° Hissions

Runfime Environment 1.6 or later is required. Oshes eaeid dos otnantal Govnkeds e

queue on restart 2 ATSR World Fire Atias
» OM-786: During downloads, EOLIlogs some 1 GlobCorine
users out after a short session time & GlobCover

= NASA’s WoridWind

Windows giatls iy Please note that Java version 1.3 is required to run

this version

MscOS X 20li-8.8 7-macosx.dmg For information on new features and known issues of
protious EOLersion: plense seo ol Yeicate Contact & Support

notes page

A u Y For any question on using EOL, on the catalogue and
inux ek

2 eoli-9.8 F-linux rpm ordering service, on registration, or any other EQ
- Resources related information, please contact us.

UNIX GenerioUnix  oli9 8 T-unix-generic tar For comments and suggestions on the EOLI Client

® Video Tutorial olivierbaroisfesa.

® User Manual
© Quick Guide

© EOLI-SA procedure for data ordering
© How EOLi links to other EQ resources
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https://earth.esa.int/web/guest/eoli

ERS/ENVISAT (A)SAR - How to Obtain (A)SAR OTF Data

(A)SAR On The Fly data products are freely available to ESA registered users via the EOLI-SA client.

Users can search and browse all products openly, but a registration on the ESA EO Data Portal is order
required to download.

In order to register and to be granted access to the available products, users are required to follow the steps below:
» Create an EO-SSO account following the instructions (for users who have not registered already).
* Apply for (A)SAR OTF Data

— Level 1 (ASAR IMS - ASAR IMP - ASAR APS - ASAR APP)

Users can access (A)SAR OTF Standard Service (Level 1 data products) by submitting a Fast Reqistration.
Access will be automatically enabled at registration submission. Users will receive an email containing access details.

— Level 0 (ASAR IM - ASAR APC - ASAR APH - ASAR APV)
Users can access (A)SAR OTF Level 0 data products by submitting a Data Service Request justifying and describing the data
needs. Please note that access to Level 0 Data is not part of the standard OTF Service and it will be granted in exceptional
cases. Requests will be evaluated and feedback will be provided usually within 2 weeks.

The service is being rolled out gradually (ASAR WS from December 2016, and ERS IM from Q1 2017).

Quality of Service : In order to allow a fair share of resources the dissemination system allows data download with the following rules:
« Users can download only a fixed number of products per day (from 00:00 to 23:59 UTC) — Standard service up to 5 products per day
« Users can perform only a limited humber of requests or download in parallel

Because not all online disseminated data is immediately available for download, as there might be products that need to be processed, the
consumption of daily quota occurs already when the product is requested and not when the download begins. However, even if daily quota is
over, users are allowed to download the products already requested or not yet available at request time.
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https://earth.esa.int/web/guest/eoli
https://earth.esa.int/web/guest/general-registration
https://earth.esa.int/web/guest/data-access/browse-data-products/-/asset_publisher/y8Qb/content/asar-image-mode-single-look-complex-1616
https://earth.esa.int/web/guest/data-access/browse-data-products/-/asset_publisher/y8Qb/content/asar-image-mode-precision-image-1523
https://earth.esa.int/web/guest/data-access/browse-data-products/-/asset_publisher/y8Qb/content/asar-alternating-polarisation-mode-single-look-complex-1528
https://earth.esa.int/web/guest/data-access/browse-data-products/-/asset_publisher/y8Qb/content/asar-alternating-polarisation-mode-precision-image-1529
https://earth.esa.int/FastRegistration/L1_STND_A_SAR_OTF-A
https://earth.esa.int/web/guest/data-access/browse-data-products/-/asset_publisher/y8Qb/content/asar-image-mode-source-packets-level-0-1437
https://earth.esa.int/web/guest/data-access/browse-data-products/-/asset_publisher/y8Qb/content/asar-alternating-polarisation-mode-co-polar-level-0-1464
https://earth.esa.int/web/guest/data-access/browse-data-products/-/asset_publisher/y8Qb/content/asar-alternating-polarisation-mode-cross-polar-h-level-0-1526
https://earth.esa.int/web/guest/data-access/browse-data-products/-/asset_publisher/y8Qb/content/asar-alternating-polarisation-mode-cross-polar-v-level-0-1527
https://earth.esa.int/ServiceRequest/A(SAR)_OTF_L0
https://earth.esa.int/web/guest/static-qos-information

(A)SAR On The Fly system new users (opened in July 2016)

m ASAR/SAR L1 Standard Service ( L1 products 5 per day)
M ASAR/SAR L1 advanced service (L1 products 30 per day)

" ASAR/SAR Level 0

1022

Note: Please consider that Old/already existing Pls have been migrated to the new (OTF) system with
corresponding download rights for ASAR and SAR Level 1 and Level O products
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Evolution of ERS and ENVISAT user project

Envisat, 8603

9000 -
Envisat, 776,
8000 -
User projects since 2008
7000 - Envisat, 6181 nvisat, 6874
6000 -
5000 - Envisat, 4637 nvisat, 5405
Envisat, 3887 ERS. 3597 ERS, 3848
4000 - ERS, 3336 ’

Envisat, 3178 ERS, 3037

Envisat, 2693 ERS, 2652

3000 ey, yisat, 2245 ERS, 2261

fRe 1679 ERS, 1995
2000 | FRrs ™91 ERS, 1472 ’

1000 -

0 T T T T T T T T T 1
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017-June
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Distribution of ENVISAT and ERS user projects by Application Domain

Topographic Mapping
Sea-Ice H ENVISAT ERS

Renewable Resources

Other

Oceanography

Methods

Land Environment

Ice

Hydrology

Hazards

Geology

Geodesy

Coastal Zones

Calibration/Validation

Atmosphere

0 500 1000 1500 2000 2500 3000 3500 4000 4500
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‘ Copernicus Sentinel Missions
‘ Historical Missions Data Access
‘ Sentinel Application Platform | SNAP

‘ Science Toolbox Exploitation Platform | STEP
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The Copernicus Space Component

Contributing Missions (CCMs)

Subscription
Produc
éu: \
L83

Reg!stratlon
Help desk
P Subscriptio | P
EO Products EQ Data Advertisement
Sets P Requests Dlscwery
‘v. DataSets Reports

S CoRErmieys USErs
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Data Access System
Dedicated Sentinel
Missions KONGSBERG
Data Access I| deimosima [\
System
GAFAG [ [yt CORE and

ADDITIONAL
datasets may be
accessed

depending on
user categories’
access rights




Sentinel data access | Use typologies and the corresponding
services/data access (overview)

Copernicus Core & Downstream Services

_ Typologies are Copernicus Services Other EU needs assimilated to
defined for Sentinel Copernicus services
data access e.g. EMSA, EEA, EUSC, JRC

/ Scientific e Public Commercial
|Other use u Science use ValueAdding Value Adding
use use
[ =] ESA/IEU Member States needs
MsSs Goso | (Collaborative GS)
CollGS
ESA funded R&D projects
Int’l International
\Agreements Agreements /

Register for use by Copernicus services via CSCDA - https://spacedata.copernicus.eu
Register for Other/Scientific use via Sentinel-1 Scientific Data hub = https://scihub.copernicus.eu
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Copernicus Sentinel Data Policy

Copernicus Data Policy for Sentinels Missions

O The Copernicus data policy is adopted via a Delegated Regulation

@ This policy promotes the access, use and sharing of Copernicus information and data on
a full, free and open basis

O One of the main objectives is to support downstream segment and research, technology
and innovation communities

O The European research institutes will be able to make the best use of these data to create
innovative applications and services

Sentinel Data Policy = full and open access
f to Sentinel data to all users \
In practical terms
* Anybody can (has the right to) access acquired Sentinel data
 Licenses for the Sentinel data are free of charge
* Online access with users registration including acceptation of T&C*
* TERMS AND CONDITIONS FOR THE USE AND DISTRIBUTION OF SENTINEL DATA

available online on the Sentinel website
(https://sentinel.esa.int/documents/247904/690755/Sentinel_Data_Legal Notice) )
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Copernicus Data Access & Redistribution Gpemicus

Collaborative mirror sites directly
serve 900+ users (status end 2016)

Private companies are re-
distributing Sentinel The open access Data Hub, for
products/images via free and anyone (82,000 users)

pay-per-use schemes

Scientific
Data Hub « »*
e Collaborative
é Vel
Google Earth Engine ) \ /:?... Data Hub
SINERGISH

o
/ r‘ Copernicus

International Services Data Hub
Access Hub ‘¥'

As of spring 2016, international partners
mirror sites have started disseminating
towards own national communities

Copernicus services are providing their higher
level products to ~10,000 users (status Q1 2016)
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Sentinel Data Hubs — Configuration
Sentinel Data Hubs operated by ESA

opermicus

Sentinel Data Dashboard

i N
Copernicus Open
Access Hub

LATEST NEWS

>83.000

16,299,049 Products
Downloaded

14.09 PB Volume
Downloaded

No Rolling Policy

Sentinel-1 NTC
Sentinel-2 L1C
Sentinel-3 [preops)

Max 2 concurrent
Downloads

I : ™~
@ Collaborative Hub

LATEST NEWS

= B 13 Collaborative GS

7 Data Hub Relays

6,864,273 Products

Downloaded

L=
6.88 PB Volume Downloadd

5 Nodel: 30 days
Node2: 9 days

4( Sentinel-1 NRT & NTC
<8 Sentinel-2 L1C

e

—

Nodel: Max 10 downloads
Node2: No Limits

Ny -

Hub
LATEST NEWS

" 4

International Agreements
'1%::
= -

d‘e’ Sentinel-1 NTC

<& Sentinel-2 L1C

O

—_

el
o

2,303,826 Products
Downloaded

2.08 PB Volume Downloadg

30 days

Max 10 concurrent
downloads

S

r~ y N7
@ International

.

Copernicus
Services Hub

LATEST NEWS

ii., 185 Registered Users
== 919,802 Products
- - Downloaded

710.71 TB Volume
Downloaded

No Rolling Policy

o*

wiE>

Sentinel-1 NTC

<8 Sentinel-2 L1C

2

— 1

Max 10 concurrent
downloads
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Sentinel Data Access for Scientific Users | Open Access Hub

The free, full and open data policy adopted for the Copernicus programme foresees
access available to all users for the Sentinel data products, via a simple registration.

Users can register and download Sentinel-1 data from the online Sentinel Data Hub
(https://scihub.copernicus.eu/).

Anyone can register online via self-registration. The self-registration process is automatic
and immediate. Registration grants access rights for searching and downloading
Sentinels products. Sentinel-1 and Sentinel-2 (coming soon Sentinel-3) products are
available at no cost for anybody. The data available through the Data Hub is governed by
the Terms and Conditions of the use and distribution of Sentinel data, which the User is
deemed to have accepted by using the Sentinel data.

More technical https://scihub.copernicus.eu/userquide/
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https://scihub.copernicus.eu/
https://scihub.copernicus.eu/userguide/

Copernicus (Sentinel) Open Access Hub (1/5)
S1/S2 and S3 data are available to all users via Sentinel Open Access Hub

User Guide

afnicus-Open Accéss Hub

Welcome to the Copernicus Open Access Hub [F——
The Lopermicus Dpen Access Hub [pmﬂnml\f known as Sentmels Scientihc Data Hub] pravides complete, free and open access to Sentinel-1, 1 Sell Registration

Sentingl-¢ and Sentinel-1 user products, stariing from the In-Orbit Lammissioning Review (I0CR] The Open Actess Hub provides complete, iree and open actess ta Sentine!-1. Sentinel-2 and Sentmel-3 user praducts.

Sentinel-1 Data Offer

g8 The sencne-1 éna e for

2 Graphical User Tntertace

3 Full Tt Search

pen Actess Hub conssts of:

& Advanced Search 15 for the folowing acqursinon medes

“Access point”
click on “Open HUB”

5 AP fod Btch Seripting

o {:} & T o ¢® s i
‘.. {:} n @ -% © Bara Wide Swath [EW] i
iﬂ-'fﬂo‘! zones with the related mode and polarisation ane defined on a oycic (12 days) basis in the
Open Hub AFI Hub 5-¢B Pre0Ops Hub 5-3 Pre0Ops Hub

9 User Guide @ Open Source Portal g Reports & Stats
-

Access Points
The Data Hub Archive

The Dpen Actess Hub maineains an archive of al the praduces for awnlsad vis HTP
Open Access Hub - access poant for all Sentinel missions with access to the interactive graphical user interface.
APT Hub - access point for APT users with no graphical interface. All APT users regularly downdoading the Ixtest data are encouraged to use this aocess point for a g
better performance
S I-28 Fre- ional Hub - pn aress point for 3l users to Sentined-28 data. Login oredentials are s Xbguest 1 s2bguest

i Hub - pri-cperational atcess paint for all wsess to Sentined-3 L1 and 12 Land data, Login credontials art s3guast:a3guast

reund segment production baselne s deserded in the preduation seenaro

Sentinel-2 Data Offer

B The Sencie2 daa offer fa the Open Actess Hub wil consist of Leve 1 s prodrs

Sentinel-3 Data Offer

The Sercine-3 dot offer for the Opén Access Hub wil concit of Level-1 and Level2 (land) s products for the 04CT,
SLSTR and SRAL instruments.

Far more details o request of help support please send an e mail to eosuppodi@ooper s esa mt
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Copernicus (Sentinel) Open Access Hub (2/5)

If you are already registered G & gl hibtpsi i s
log in to start using the Sk g
Sentinel Hub geographic
interface to browse and

download Sentinel data,
if you are a new user click on

the circled red link “SIGN
UP” to complete registration

«

€ | & hupsy/scihub.copernicus.eu/dhus/#/self-registratior LA e

Opermicus

Register new account

sentinel data access Is free and open 1o all.

with a link to validate your e-mail address. Following this you can start to download the data

—

Select Usage

Select Country

By registering in this wabsite you are deemed to have accepted the TAC for Sentinel data use.

REGISTER

e

Copernicus Open Access API Hub

Fill this form to start registration
procedure (username and e-mail address
should be provided in lower case only )
then you will receive a mail with a link to
validate your mail address. Finally an
administrator will be able to let you
access to the Sentinel Data Hub.
Please note that by registering in this
website you are deemed to have
accepted the T&C for Sentinel data
use.

https://sentinel.esa.int/documents/247904/690755/S
entinel Data Terms and Conditions)




Copernicus (Sentinel) Open Access Hub (3/5)

Once completed registration you can log in and use the “Advanced search” criteria, start use
Sentinel hub interface to search and download sentinels data .

. . . [ C B https://scihub.copernicus.eu/dhus/#/home o0 =
Search criteria available: :
. . I3 €Sa opemicus Copernicus Open Access APl Hub
» Draw region of interest @ :
= B POCCMACKAR
° Fu" teXt SearCh A~ Aunn:ed-se;\rch Clear 4 °
» Advanced search i e W 3 . A '
(product, type, T . °
acq . dates’ etC) O Mission: Sentinel-1
Product Type Polarisation
Sensor Mode Relative Orbit Number (from 1 Latvja £ ExaTepanbypr
1o 175) Danmark
O  Mission: Sentinel-2 prdon - Beutschiand -
i e
Cloud Cover % (e.g [0 TO Paris ake pa
9.4] o Magyarorszag
Hrwatsk Coouja “’;:l;i‘
!:,7.:2%“. O Mission: Sentinel-3 acait <% hﬂ“"w;arm Wb 0'shekiston
‘(f_,,?’ Sentinels Scientific Data Hub
The Sentinels Scientific Data Hub is a web based system designed to Full details on Sentinel Online at:
provide EO data users with distributed mirror archives and bulk https-//sentinel esa int/
dissemination capabilities for the Sentinels products. - - -

Terms of Sentinels Scientific Data Hub portal and Data supply
conditions


https://sentinel.esa.int/

Copernicus (Sentinel) Open Access Hub (4/5)

1-esa opemicus AP| Hub . P
s —— Sentinels data are distributed

- e ——— 3“ YA .. == using a SENTINEL-specific
et 2] e g «« ! variation of the Standard
y A R Archive Format for Europe
= (SAFE) format
[ S1A | S1A_IW_SLC__ 1SDV_20160629T050314_20160629T050341_011921_0125CC_5BF3
Download URL: hifp cihub.copernicus.ew/dhus/idatai 1/Products{'1 6786ffb-94d8-413a-8304-064a 1fcde 62 J/5v

Mission: Sentinel-1; Instrument: SAR-C, Sensing Date: 2016-06-29T03.03:14.111Z Size: 7 .63 GB

GI'$-<9+.LI

Y 1 SLC

B #! Annaba
G 51A_W_SLC__1SOV_20160628T170543_20160628T170616_011914_01258C_SESC i
Click and download, shopping
) _ cart, batch download.
Stﬁlect_ p:ogucéqf you .mzterest_ ar:g use the_lcons tod : A maximum of 2 concurrent
é e_?rc ed red |f:on;).lcoor"n m“ De mar, v(;ew péo L,:C downloads per user is allowed in
etails, move it in the ‘Cart’ or “Download product” 4, SIEET (6 EEUE & onleEs

capacity for all users.




Copernicus (Sentinel) Open Access Hub (5/5)

S1A IW SLC__1SDV_20160629T050338 20160629T050406 011921 _0125CC B765

hitps /iscihub copernicus. eu/dhusiodataiv1/Products(cSTB238I- f385-.

View product details is an

online inspection of the
searched products by
browsing and pre-viewing
the product metadata and
measurements without
downloading it. A preview
L : panel displays information
on the product contents

A Summary @ S1A_W_SLC__1SDV_20160620T0503 _406_011021_0125CC_B765 SAFE a‘n d Stru Ctu re .

Date: 2016-06-20T05:03:38.9202

Filenam:

V_SLC__1SDV_20160629T050338_20160629T050406_011921_0125CC_B765 SAFE

Identifier / SLC__1SDV_20160629T050338_20160629T050406_011921_0125CC_BT8S

+ Product

+ Platform
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APl Hub

APIs And Batch ScriptingRev. The Data Hub exposes two dedicated Application Program Interfaces (API) for browsing and
accessing the EO data stored in the rolling archive. The APIs are: Open Data Protocol (OData) & Open Search (Solr)

The OData interface is a data access protocol built on core protocols like HTTP and commonly accepted methodologies like REST
that can be handled by a large set of client tools as simple as common web browsers, download-managers or computer
programs such ascURL or Wget .

OpenSearch is a set of technologies that allow publishing of search results in a standard and accessible format. OpenSearch is
RESTful technology and complementary to the OData. In fact, OpenSearch can be used to complementary serve as the query
aspect of OData, which provides a way to access identified or located results and download them.

& https;//scihub.copernicus.eu/twikifdo/view/SciHubWebPortal /APIHubDescription

) .
' 1 on. esa [ ;fa'
X 4%
home > apihubdescription Q{}

APT Hub

AP Hub is dedicated to users of the scripting interface, The APT Hub Access is currently avilable for all users registered on SciHub. The same user aredentials
are made valid to access this site within 1 week from the registration on ScHub. Any following modification performed by the user on the SaHub account [eg.
new password, e-mail, country, etc ] is transferred to APT Hub within 1 week from the update. API Hub - access p0|nt for API users Ith no graphlcal

The APT Hub may be arcessed through the URL https://scihub.copernicus.eufapihub/, This implies that the OpenSearch APT is published at

https://scihub. copernicus. eu/apihub/search and the OpenData API is published at https://scihub.copernicus.eu/apihub/odatasvi 1 H
A A/ R S A N interface. All APl users regularly downloading the

as the Srientific Data Hub [both Sentinel-1 and Sentinel-2). I d d h . .
Sentinel-1 and Sentinel-2 products can be filtered in OpenSearch by using the search key platformanme in combination with the other search aitenia; atGSt ata a re e n CO u rage to u se t IS a Ccess po I nt
- platfarmname: Sentinel-1

oo Setinet2 for a better performance.

Please refer to the correspanding section of the User Guide for instructians on how to create your own Scripts.
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http://www.odata.org/
http://www.opensearch.org/
https://en.wikipedia.org/wiki/CURL
https://en.wikipedia.org/wiki/Wget

Sentinel Open Access Data Hub Gpernicus

v [
Total number of dawnloads
10,472,729
Humber of Active Users on Copernicus Open Access Hub: Distribution by continent
500 Lot mores [ } e L Increase/decrease (last 3 manths]
caa -@’ 2 fit
nn‘ Europe 3 . Actva Users e
J i I~ v 5413
Registered Users Published Products ' Troreaseldecesse st 3 monthe]
83,469 : ’ﬁ' fit
! 2 924 933 " Asia W Acie Users @
e 2,277
Q ) Tncrease/decrease last 3 months]
- -ﬁ' L
= North America g B s @
’ . 1313

V0|Ume Df User DUWH|DadS g % " e e Tncreaseldecrease Uast 3 manths)
= Sﬂuth Amenca i‘ . Active Users @
26.89 PB : 4 i -, 1,926
o and Antarctica
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@ T M
Open Access Hub Availability o ? -, 468
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N
qh‘f'\\\ &8 \,.v"e'\ o & 1_\’.@'&'. & oF & o > @p _.‘é’"i\ Q.I.t.‘f".'\\\
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Sentinel-2 Data Access (since Dec 2015)
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More than 6.000.000 Sentinel-2 products
downloaded by the time of S2B launch!
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Annual Data Access Report online
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Copernicus Sentinel Data | Alternative Dissimination Sources
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The collaborative effort between ESA and USGS provid

The Sentinel-2 mission is a land menitoring constellatic two sateliites that provide high
resclution optical imagery and provide continuity for the current SPOT and Landsat imissions.

The mission will provide a global coverages of the Earth's land surface every 10 days with one

satellite {and 5 day: t use in on-going stucles,

Sentinel-2 delivers high-re:

n op

services. The satellite carries a multispectral imager with a s
toft13 s

and secury

4

ral b fram the v and near infrarad

agar

o the shortwave infrared, featuring four spectral bands at 10 meter, six bands at 20 imeter and
three bar at 60 meter spatial resoluti
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indu

its own object in the santinel-22-11e Amazon 53 buckat. The data are organisad into tiles using the
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band/square/

/DATA
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o 1 015/ DNE/2

tral-1.amazonaws.co

for public access and redistribution of global

acquisitions of Sentinel-24 data at no cost, allowing users to download the MS1 imagery from USGS acoess
n addition to the ESA Ser L

a partial representation of all av
same delay befare FSAs azquired data bacomes avallable on USGS Fystems.
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‘ Copernicus Sentinel Missions
‘ Historical Missions Data Access
‘ Sentinel Data Access

‘ Science Toolbox Exploitation Platform | STEP
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SNAP

— The common architecture for all Sentinel Toolboxes and SMOS Toolbox
is called Sentinel Application Platform (SNAP).

— SNAP architecture is ideal for Earth Observation processing and analysis
due the following technological innovations: Extensibility, Portability,
Modular Rich Client Platform, Generic EO Data Abstraction, Tiled
Memory Management and a Graph Processing Framework.

Activity initially funded through SEOM element of ESA’s EOEP-4 (www.seom.esa.int)
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SNAP Development History

ESA Polarimetric SAR Data Processing and

Educational Tool



Multi-Mission Scientific Platform

Development Consortia
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Sentinel Application Platform | SNAP

(J SAR Toolbox (s1TBX)

* Scientific toolbox for the handling and post-processing of data products from
Sentinel-1 SAR mission

U High Resolution Optical Toolbox (s21BX)

* Toolbox for the visualisation, analysis and post-processing of data products
from Sentinel-2 multi-spectral optical data

U Medium Resolution Optical Toolbox (s37BX)

* Toolbox for the processing and analysis of Sentinel 3 OLCI and SLSTR

U Developer forum
* Requirements addressing a common platform issues
e Define the platform roadmap

e Coordinate horizontal activities across the three toolboxes
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SNAP Cardinal Requirements
Q
Q
Q
Q
Q
Q
Q
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CR 1 Openness

CR 2 Multi-mission support

CR 3 Extendibility & Modularity
CR 4 Portability

CR 5 Easy operability

CR 6 Building on heritage

CR 7 Performance
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Benefits of SNAP

— Developed as open source software SNAP “Server Configuration”
—

Data Archives

l

Toolbox Engine

— Common Java core framework

— Joint development plan for Sentinel toolboxes

Web
Browser
Mobile
Device
User’s
Toolbox

Middle
ware

— Interchangeable Java/Python plugins

— Portable engine to Cloud infrastructure /\/ e
o e

e deployed in the clo d

- Si ngl e i nsta | Ie r Wlthth ;\ ‘If':?mE e Processor

Toolbox Service
Developer

y
lNﬂlBﬂaﬂs glthl.lb e_—:_gp Java SeAHM

IAL CODING Freeasin Freedom —
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Toolbox Service

Developer

Toolbox Engine

Middleware

Processor

Plug-in A

Plug-in B

Plug-in C

Executable Z

Plug-in C

Plug-in A

Plug-in B

Plug-in C

Plug-in C

Executable X

Executable Y

Executable Z



Visualisation

User Interface

Analysis

User Interface

Processing

User Interface

Data I/O
User Interface

Toolbox Common Library and Extensibility Framework

Wrapper API(s)

Stand-alone Tool
Adapter

Native API

new processors 
(= new WPS capabilities)

are deployed in the cloud

with the Toolbox Engine

as platform.

Web

Browser

Mobile

Device

User’s

Toolbox

service

call



Data Archives

cloud

service

interfaces



WPS












SNAP

All-in-One Environment

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

aBIBLACBXEre AN TRY@OR =

Qy Search (Ctrl+

Product Explorer 5 | Pixelinfo |

E

World View |

igati Colour i i E3

-

This tool window is used to manipulate the
colouring of images shown in an image view.
Right now, there is no selected image view.

&
= ¥

: Product Library =2
eFu\dar: b
Product Type: ID  Product Properties Quick Look %
S1A_IW_SLC_ 1S... -
GRD JW_SLE__ =
SENTINEL-LA SLC .. el
- ocN 101 03-Nov-2014 2.33 x... | Notavalable! !—:]1]
BEAM-DIMAP s.c BEAM-DIMAP  (1832...
SENTINEL-2-MSI-... g
S1A_TW_SLC__1S... E
SENTINEL-1A SLC ...
102 | 03-Now-2014 2.33 x... | Mot avalable!
BEAM-DIMAP (1548... al
Product Name: =~
Acquisition Mode: | All_Modes - géﬁﬁmifkcﬁ:lcs _.
Pass: [Al.Passes - |93 | a3hov-2014 2.3 x... | Netavalable! &
; | |BEAM-DIMAP (2064...
Track:

S1A IW_SLC_ 1S...

swtvat| =) | CHANEA ‘
End Dm‘l:lE] 104 p3-No¥-2014 2.33 x... | Notavallable
[ |eEAM-DmAP (2064...

Polarization: |Any -
el 1 S1A_IW_SLC__15...
Colbration: | gy z SENTINELAA SLC ...
Orbit Correction: | Any +[°% |o3-tov-2014 233 x... Mot available!

Metadata SQL Query BEAM-DIMAP (85 MB)

-

S1A_IW_SLC__15...
SENTINEL-1A SLC ..
106 | 03-Now-2014 2.33 x.,. | Motavalable!
BEAM-DIMAP (85 MB) L

Product Details

(©) Timeline

ottt @& @D @ @ G D 0 G5 GE @D G T
19 Products

JaBeue)y Jahe {m Adeigp] Pnpoid i

IaBeUEp] YSely %
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Cloud Exploitation Platform (CEP)

Smoothly utilize a Cloud Computing Platform where data repositories
and high performance processing capabilities are available

Facilitate entry into Cloud Processing Services through the familiar
and user friendly graphical interface of the Toolboxes

Toolbox Engine

Web
Browser

service
call
<«

Mobile
Device

User’s
Toolbox

cloud
service
interfaces

WPS
new processors

(= new WPS capabilities)
are deployed in the cloud
with the Toolbox Engine
a5 ltiorm.

Toolbox Service
Developer
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Login

Query the available data

in the remote repository

Create a processing
chain

Submit a processing job
to the cloud service

Retrieve result






Toolbox Service

Developer

Toolbox Engine

Middleware

Processor

Plug-in A

Plug-in B

Plug-in C

Executable Z

Plug-in C

Plug-in A

Plug-in B

Plug-in C

Plug-in C

Executable X

Executable Y

Executable Z



Visualisation

User Interface

Analysis

User Interface

Processing

User Interface

Data I/O
User Interface

Toolbox Common Library and Extensibility Framework

Wrapper API(s)

Stand-alone Tool
Adapter

Native API

new processors 
(= new WPS capabilities)

are deployed in the cloud

with the Toolbox Engine

as platform.

Web

Browser

Mobile

Device

User’s

Toolbox

service

call



Data Archives

cloud

service

interfaces



WPS












How to Measure Success

L The success of the Toolboxes can only be measured in terms of user acceptance.

 User acceptance is gained
* if we provide the tools that users need;
 if users enjoy working with tools we provide;
* if we ensure that these tools grow, improve and evolve while they are being used;
* if we support and train the users in using the tools;

* if we maintain the tools and retain the efforts users already invested in
understanding and applying the tools;

* if we let users participate in a sustainable Toolbox development.
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Third Party Sentinel Processing Tools | QGIS

& oos 2189
Fropt D80 Yew Lnwe Semngs Pugms becge Eser Deisbase ek SCP Progesng  fel
BRGSO ss 8] a I
E = ([ g e e || o
- N = , &5

. BLENPELEISXTC DANEN R O

- Recent Projects

ﬂ Fevountes. g' 1 wor

I P Fisl
Q- o 2 »
@~ o =

A B oe2
o | Pusa
7 orode

W roucas

£ Spatieits
& ArcGaFesbureSaro
B ArcCumepSenr
) ows
B Tie Server [0¥Z)
@ wes
) wes
@ was

Layesrs Panel LR

s heYh-BRD

. s cussacanen | imen

3 7th ADVANCED TRAINING COURSE ON LAND REMOTE SENSING

4—9 September 2017 | Szent Istvan University | Godalls, Hungary

- =] 4
Tlw n
Hwden Fluaiino s OFEEIE e csw 3l @ FEF FEE FEME
Processing Tookox &%
" -
Y Bt QGIS PLugins
By Diference
# Plugins | All (508 7 %
‘ ‘Search | Sentinel a
& Emergency Mapper V
i Processing BEAM and SHAP aigont This phagin is trusted
|5 RASCR FlosdMap - 3 - -
sembAtunsstic Chesficabion -
Plugin
Pt Bt Ven (st Setngs uprs ey fedte Qetsbese Wb SO Procewed tee
BRGNP o B e s QAR PR Tl A GO & °
Ve 5 e . 5. A0 crstion o
g R 0
oo San | Reu Bttt Gomaiestion P ~- Newsro | W
ET— :
b 5 Mo Mk D Cmte  col 7 Vb Dbepucosny b Pestpocosing | o Bedcalc mmbediet  \Semmp B0 > o e @ Cinde "
% e A s K
» x X
@ —
@ o[ Yidon Vilsd
Eu;,l;,-.;.;gsmmﬁff__ =
., [Bfact cassification wigurithm (Threshaid
e |
2. e s © (o —
‘mageName ScquationOate  CloudCover
s 1000
P e [rempweny r »
BT —
S _Select gmi =
i Epaninis
T — —
L epiymask Tifee o =
B Ciomewar I ichmtmie M snomcocrs 1 0 guet s g
< e
1R scm[1:37317.059 | @ Moo I —_—




‘ Copernicus Sentinel Missions
‘ Historical Missions Data Access
‘ Sentinel Data Access

‘ Sentinel Application Platform | SNAP
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step.esa.int

Science Toolbox Exploitation Platform

step & SNAP Download page

science toolbox exploitation platform
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Science Toolbox Exploitation Platform
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Science Toolbox Exploitation Platform
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http://step.esa.int/
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Science Toolbox Exploitation Platform
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http://step.esa.int/

Thank you
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