Earth Observation Data Centre

for Water Resources Monitoring
An open and international cooperation

EO Infrastruktur fiir die Erstellung globaler Modelle

(Sentinel-1, Sentinel-2 und Sentinel-3)

Christian Briese & the EODC Team




= SME founded in 2014: public-private partnership

= EODC serves as community facilitator for collaboration
between public and private partners with the aim to

= Establish, manage and operate a joint IT infrastructure
offering Big EO Data storage and high performance
computing (HPC)

= Provide data, processing chains and value-added
products

= To offer a virtual research, development and operation
environment
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EODC Shareholders

f 2ZAMG

Zentralanstalt far

Meteorologie und Geodynamik

Christian Federspiel (Catalysts), Clement Atzberger (BOKU),
Wolfgang Wagner (TU Wien), Michael Staudinger (ZAMG),
Gerhard Wotawa (ZAMG), Christian Briese (TU Wien),
Christian Wolf (TU Wien), Johannes Fréhlich (TU Wien),
Christian Hoffmann (GeoVille) (flL.t.r.)

Catalysts

software is four passion

m7AMG
mTU Vienna
m GeoVille

Catalysts

™ Prof. Wagner (Tu Vienna)
M Prof. Atzbeger (BOKU)
M Dr. Briese (GF EODC)
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Sentinel

Data Hub NRT Operations &

Rolling Archive
izl

Science Integration &

Software Development Platform Global Testing & Reprocess
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= Procurement, Setup, Maintenance

=* Evolution, Improvement, Extension
;L Virtualization, Federation
@ Synchronization, Backup

/O Search, Discovery, Retrieval
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Sentinel - 2
MSI L1B, C

Sentinel -1
SAR L1 SLC, GRD

Sentinel -3
Processing so OLCI L1, SLSTR L1
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= Thematic scope of EODC is steered by its cooperation partners and
driven by project funding/business opportunities

= Sentinel-1, Sentinel-2, Sentinel-3, ... Satellite  Temporal Product

Water Bodies

= Airborne laser scanning and digital imaging static  Forest/Non-Forest

Rice

Water Bodies
Rice and Growing Status
Soil Moisture

Sentinel-1
Soil Water Index

dynamic Start of Soil Water Season

Dry / Wet Indices

R

Sentinel-1 Sentinel-2 Flooding

Snow
Freeze / Thaw
Forest / Non-Forest
Biomass Indices
static
Land Cover
Sentinel-2 Glacier Area

Forest Functional Parameters

dynamic Evapotranspiration

Lakes Water Quality

Sentinel-3

static Glacier Area

Sentinel-3 Snow

dynamic
Lake / River Levels
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Sentinel Deployment Schedule

2011 2014 2020 2030

Access to Copernicus Contributing Missions data

A T E—
C/D ‘
Sentinel-1 SG A/B ]

Sentinel-2 A/e/C/0 A
Sentinel-2 SG A/B A

Sentinel-3 A/B/C/D
Sentinel-3 SG A/B

Sentinel-4 A/B

Sentinel-5 Precursor -ﬁ
Sentinel-5 A/B/C @ﬁ

Sentinel-6 [Jason-CS] A/B I ——
Sentinel-6 [Jason-CS] Next Generation m
gency
ESA UNCLASSIFIED - For Official Use

Slide 3
Source: ESA, 27.5.2014
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Sentinel-1a, Sentinel-1b, Sentinel-2a, Sentinel-3a

Size by satellite [all] S CFR
Sentinel-3
B Sentinel-2 1.20P |
Size of files by day [last 90 days]
Sentinel-2 7.03T
Sentinel-1 5.00T ik a
S3A_SL_1_RBT ‘“l 0.00
S < < <
s s A
N 7
"7 ‘0) ‘0)
S1A_IW_GRD mMsne

|. SZNMSMC 1.20P

Coverage Map S1A_IW_GRD

Coverage untl 2017-11-09
Tetal rumrbar ob magar: 315560

Coverage Map S2MSI1C

Coverage until 2017-11-09
Tatal number of images: 1202406
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Humier of images, Max: 3427
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= ———  Discover more than 2.500.000 data sets in the EODC m
T 2 o archive!

Browse the EODC data catalogue, get a preview of our
products, and visualise them ._in QGIS!

QGIS

«f sentinel-2 Work with Sen2-Agri in the EODC Cloud!

https://www.eodc.eu/services/data-services/
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eomEX+

= Earth Observation Metadata

Explorer

= \Web interface to the EODC
Metadata infrastructure

= Web GUI
= Simple API

https://eomex.eodc.eu

<« C  § Securs

eodc

Keywords

Sentinel-2

Start date

2M17-04-01

End date
20170505

Bounding box

https/ieomex2.eode.euindax r | E

‘Q Data search W User manual I Request support

m = A2 EE ] Found 317 files (showing 0 - 10)

S2A MSIL1C 20170411T100031 NO204 R122 T33TUF 20170411T100025

This dataset contains a Sentinel-2 Muli-Spectral Instrument (M31) Level-1C product {descanding arbit), with a cloud caverage of
1Z213%. Sentinel-2 is a wite-swath, high-resoiuson, multl-spectral Imaging méssicn, suppating Copemicus Land Maonlicring
SUces, INCIUCING ME MONBANNG of VEgetanan, =0l and water covar, a5 well A3 GNSErVaNon of Nland waterways and coastal

arens.

A | feodefproductsicopemicus.eus2a prd msile/201704M1/S28 MSILIC 20170411 T100031_NO20:

S52A MSIL1C 20170408T095031 N0204 ROTS T33TUF 20170408T095711

This dataset containg a Sertinel-2 Multi-Specral Instrument (M31) Level- 1C product (descending orbil). with a doud coverage of
0.44%. Sentinel-2 is a wide-swalh, high-resoluticn, multi-speciral imaging mission. supporting Copernicus Land Meritonng
studhes, inclucing the monsanng of vegetabon. soil and water cover, as well as coservabon of nland waterways and coastal
areas

& | feode/productsicopemicus.eufs2a_prd msil1e/2017/04/08/S2A_MSIL1C_20170408TOS5031_NO20

S2A MSIL1C 20170411T100031 NO204 R122 T33TVF 20170411T100025
Thia datasat containg a Senfined-2 Multi-Spectrad Inah
20.02%. Senfinel-2 ia & wide-swalh, high-rasolusion,

sludiess, including the monkoring of vegetation, soil and waler cover, as well as cbservation of nland walervways and cosstal

nant (MS1) Lavel-1C procuct (dascanding amil), with & doud covaraga of

speciral imaging mission, supporting Copemicus Land Monilering
areas.
A | Jeodeiproductsicopemicus.eufsZa_prd_msillc/2017/04/11/S2A_MSIL1C_20170411T100031_N0@k

S2A MSIL1C 20170408T095031 NO204 ROT9 T33TWF 20170408T095711

This dataset cantains & Sertinel-2 Multi-Spectral Instrument (MS!) Level- 10 product (descanding amit), with o doud coverage of
0.03%

tinel2 18 A wide-swath, high-resaliticn, multl-spectral imaging missian, supparting Copermicis Land Meritaring
studies, Inchsing he monBoring of vegetation, sofl and wali covar, a5 wall 83 obsarvation of inland waleways and copstal

arass.

A | lecdeproductsicopemicus.eufs2a_prd_msilef201 70408524 MSIL1C_201 TO408TOS5031_NO20

S2A MSIL1C 20170415T094031 NO204 RO36 T34TBL 20170415T094030

This dataset contains a Sentinel-2 Muli-Spectral Instrument (M31) Level-1C product {dessending arbit), with a cloud coverage of
0.0%. Sentinel-Z s a wide-swath, high-resciutian. mut-speciral magng mission, suppartng Gopernicus Land Manitoring
studies, Inclucing the monsanng of vegetation, sall and water cover, a3 well as ohservation of inland watenways and coastal

arens.
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@ Value-added products

AL
L/}- Quality Improvement and Control

@ Data and product delivery
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NRT Operations &
Rolling Archive
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SIDP

Cloud Plattform Supercomputer
200 cores >32.000 cores

5.32 TB RAM >128 TB RAM
122 TB Disc Storage 600 TB HDD (clustered FS)

Infiniband
Fabric
B x40

EO-Compute EO-Storage | "

Compute Cluster Long term archive
564 cores 2 PB HDD (clustered FS)

Object 214 — TU Wien
Science Centre (Arsenal)

Ethernet

6.4 TB RAM 4 PB Tape Storage
2.2 PB HDD (clustered FS) 6 Drives
6.6 TB SSD
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SIDP
Cloud Plattform

200 cores
5.32 TB RAM
122 TB Disc Storage

EO-Compute

Compute Cluster
564 cores

6.4 TB RAM

2.2 PB HDD (clustered FS)
6.6 TB SSD

Ethernet

2 x 10 GBit

Supercomputer
>32.000 cores

>128 TB RAM

600 TB HDD (clustered FS)

Infiniband
Fabric
B x40

EO-Storage | °**

Long term archive
2 PB HDD (clustered FS)

4 PB Tape Storage

6 Drives

7z

R
ZAMG

QI

NRT Operations &
Rolling Archive
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= Fully equipped and flexible cloud & %> CentOS

infrastructure
n ubuntu
= managed by EODC openstack

= Usage depends on user’s needs:

= Remote Workstation: develop methods &
algorithms from virtually anywhere

= Small-scale compute environment for testing

= Host own services
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= Hosted by Science Center of TU Wien
= Physically co-located with EODC SIDP and storage
= Direct InfiniBand interconnection to VSC-3

= Specifications:
= > 2000 nodes
=» ca. 32.000 cores
= > 600 Teraflops
@500 => #85 Top500 Nov/14 g T

The List.

Austrian initiative on high performance computing M “
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Job Details
~
Meta Data
Start a new Job
Facility:
SIDP
Configuration:
Keine ausgewahlt
Nodes:
. 15

Trigger Processing

Processing
Containers

[ g Source Code & Data PrOceSSing
[

c a t a | XS ts —3J Configuration

software is four passion Cluster Setup

/

e submit, track, monitor processing jobs

1  manage job queues, interact with scheduler / cluster
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Processing Service Cluster

Processing Service Portal

v

SSO, communicates with IdP, processing chain
configuration, parameter settings, connects to
code repository, product delivery

scheduling, distribution of compute

jobs
Controller(s) SLURM

<+~ l ~
VM(s) EO-Compute VSC-3

https://processing.eodc.eu

Data Storage

t

Geo-server X

e.g. EO-Compute, VSC,
SIDP

Production

(Python, R, Matlab /
Octave, etc.)

Data and results

Delivery (WMS,

WCS)
18


https://processing.eodc.eu/

= Multi-Sensor Evolution Analysis MEA

(WCS and WCPS services) developed by company
MEEO) and hosted at EODC’s SIDP, based on Landsat
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= EODC to host image store LS Tk
= currently in setup T R O SR T
" Pre-computed S-1 images
for digital download
= Europe, full-coverage

= monthly backscatter
products, composites,
different polarizations

= fully georeferenced

= images provided by TU
Wien
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= Sentinel-2 metadata catalogue for EODC
archive exploration

« |t allows queries for product, granules and image
information

= On-demand processing of Level 2A

= Bottom-Of-Atmosphere, atmospherically corrected,
Sentinel-2 data (globally).

= exploits the ESA Sen2Cor algorithm (currently
version 2.2.1).

= Aerosol Optical Thickness, Water Vapor, Scene
Classification Maps and Quality Indicators.

= Products are available in JPEG 2000 format, at three
different spatial resolutions (60, 20 and 10 m).

. http://s2.boku.eodc.eu
m Christian Briese :: DACH Jahressitzung 2017 :: November 9th, 2017
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Products Granules Images Ql data Angles Regions of interest Jobs Wiki - Status & francesco.vuolo@boku.ac.at ® 1181/ 1000 = Log out

Find
Show 10 v entries
Date range date v  processDate utm cloudCov atmCorr jobsCount go to
07/01/2016 DENMARK -
Copenhagen
v
S igggzﬁ 2016-07-26 34SEH 1 22 5 3
07/31/2016 o -]
dam
UTM tile v
18-07-
aieearas 2016-07-26 34UEB 47 2.2 5
09:30:38 =
FRANCE &
Clouds Coverage = }J
2016-07-26 P B
from to S50 2016-07-26 34TGS 4 2.2 3 = i
0 50
v
: 2016-07-26
Coordinates (WGS-84) D 2016-07-26 34UEC 47 2 5
09:30:38 e i
21.83 = TUNISIA
e " 2016-07-26 ’
GeoJSON: 09:30:38 2016-07-26 347TG6Q 0 2.2 3 -
Showing 1 to 10 of 244 entries Previous 1 2 3 E 5 25 Next

Atmospherically corrected

sen2cor >= 2.2 ¥
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more than 2640 registered users

m Agriculture

SM Anomaly [mam 8]

Climate

&
&

Merthern Hemisphers : : : ' : : g : : : : :
Southern Hamisphera . . 3 . ]
Global : : : : : : : : : : : : : : : :

=
-]
"

MW Disasters

M Ecosystems

28%

alid
observations
[%]
5488

B Energy
W Health
m Water

1%
[Dorigo et al., 2015, BAMS State of the climate in 2014] 1%
0

Agriculture is growing +2% in the past year

climate change initiative -

Eliropean Spate Agenty -
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Service
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# ABOUT C35 NEWS & MEDIA EVENTS TENDERS PRODUCTS SERVICES HELP & SUPPORT
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Moisture | morm | EUMETSAT i | F || E] Daases
r Mo | el I RS RING | —
. Provider: Earth Observation Data Centre for Water Resources ,”‘;‘f’f” .H provier | | of pscath 1 E e
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https://climate.copernicus.eu/providers
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About | Contact us

Copernicus Global Land Service opernicus

Providing bio-geophysical products of global land surface
Europe’s eyes on Earth

Home Products News  Product Access  Viewing

TU

WIEN

Soil Water Index SWI Alerts

SWI and SWI10 reprocassed from
July 29th 2016 onwards

Tue, 22 Nov 2016

First SWI Time Serles product

The Seil Water Index quantifies the moisture condition at various depths in the soil. It is mainly driven by
the precipitation via the process of infiltration. Soil moisture is a very heterogeneous variable and varies
on small scales with soil properties and drainage patterns. Satellite measurements integrate over relative

available
large-scale areas, with the presence of vegetation adding complexity to the interpretation. Thu, 01 Sep 2016
The soil moisture, up to 5cm soil depth, is recognized as an Essential Climate Variable (ECV) by the Stop of SWI version 2 on July 12,
Global Climate Observing System (GCOS). 2018

Tue, 28 Jun 2016
Release of three SWI static layers

http://land.copernicus.eu/global/products/swi o

Read more or Subscriba
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= DriDanube Partnership
DriDanube - Drought

Risk in the Danube
Region

Lead Partner: Slovenian Environment Agency
(Drought Management Centre for Southeastern Europe)

Total budget:
ERDEF:
IPA:

1.974.750,00 EUR
1.434.757,50 EUR
243.780,00 EUR

EODC leads WP3
“Drought User Service”

and provides the IT
= platform

interreg H

Danube Transnational Programme
r.'.'."'_\_u' oe

www.interreg-danube.eu/dridanube Project co-funded by European Union funds (ERDF. IPA)
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" Interreg M

b Transrasonsl Progremme

Slovenia 2
Auslria 2
Czech Republic 1
Slovakia 2
Hungary 2
Romania 1
Croalia 1
Serhia 2
Montenegro 1
Bosnia and
Herzegovina 1

7 EU countries
3 Non-EU countries
15 partners
8 ASP partners

Soil Moisture (Anomaly)

Danube Catchment 3 Germany
T TS
| S e %]
s [
N
=
b
p
o
" \L‘_'r |
3 - (_f‘
%
2016-06-01 [m¥m?]
=010 +0.06 +0.04 0.02 0.04 010
wet dry

() ERDF & IPA partners

Associated Strategic
Partners - ASP
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| partnershi

= 16 Cooperation Partners from 8 countries

Principle Cooperation Partners (8) Associate Cooperation Partners (8)

Vienna University of Technology Fiir M logie und y ik — AW Softwars und Technologie GmbH VanderSat
ZAMG f Mariahiffer Strafe 47031, 1080 Vienna, Austria \ } t 34, 2201 DK Noardwijk, the
] Hohe Warte 38, 1090 Vienna, Austria AWST htpciweeawstat Matherlands
" . o ) Fitt wivandersat.com!
Cantact: Vizarskior Prof. Dr. Johannes Fréhlich /@ e Gantact Dr. Alexander Baresch
ZAMG  Conact Or Michael Staudinger /arnderSate  Centsct Or Richard ds Jeu
- JOANNEUM RESEARCH Monash University
GaoVille Infi tion Syst GmbH Catalysts GmbH
eotile Imormation Systams ‘sm ) atalysts BmbH FORSCHUNGSGESELLSCHAFT MBH Faculty of Engingering, 23 Callage Walk,
Sparkassenplatz 2, 3rc Floor, 8020 Innsbruck, Austria Gruberstrafie 19, 4232 Hagenberg, Austria p L sonhardslaie 56 8010 Graz, Ausiia Clanston, Vicloria 3800, Australia
tho i oville.o ttpztiwwew catalysts.oo 3 - : ) ; ) '
GEOV 1T Cata lystg "emesmss /bty joanneum.at % MONASH Unwersty  rih manash.edu
tact: Dr. Chrisan Hoffm FEET Contact: Dipl -Ing. Christian Fedarspiel
Aantach . rstan Hal ann antac 1] I ristian Fadarspiel aniact Prof. Or. Mathias Scha antact: Or. wris Rudigar
c pLna Contct: Prof. Dr. Mathisis Schardt Contact: Dr. Chris Rudi
Universitat fiir Bodenkultur Wien Global Change Research Centre Academy of
Gregar-Mendel-Strale 33, A-1180 Wien, Austria Sciences of the Czech Republic Finnish Geospatial Research Institute in University of Zurich
hittp:fwsew.boku ac.at CzechGlot Mendsl Zemedalska 1. §13 00, Brmo, Czech Republic the National Land Survey of Finland Remote Sensing Laboratories,
" hittp vw.czechglabe czien/ Geodestinrinne 2, FI-02430, Masala. Finland = . ‘Winterthurerstrasse 190, CH — 8057 Zurich.
Conlact: Prof. Dr. Clement Alzberger @NLS orin ittprwww g C; i! Universitdt .00
Cantact: Dr. Mirek Troka T - - Ziirich™ _— . P
Contact Esty Putionan g w.gea.uzh.chian/units/rsl
Contact: David Small
VITO NV
EURAC research Flanders’ research and tachnology arganisation on
EURAC Instituta for Applied Remoie Sensing, \f vlto claantech end sustainabla development, United Mations World Food Program University of Graz, Wegenar Centsr for
research  Viale Druso 1, 1-39100 Bolzano, [taly Boeretang 200, 2400 Mol, Beiglum Wia Cesare Giullo Viola, B8-70, 00148 Rome, Climate and Global Change (WEGC)
hitto: e e cedu http=/www.vito.be . wrp % Ity Brandhofgasse 5, 8010 Graz, Austria
Contact: Dr. Claudia Notamicala Contact: Or. Bart Daronde \‘5&\* ,,9 World Food ! 9 UNI it In-graz.ay
rogramme
el Contact: Dr. Rogério Bonifécio GRAZ Contact: Univ.-Prof. Dr. Gottfried Kirchangast

Further Options for Cooperation:

Individual agreements
» with further organisations
e with individuals (e.g. researchers)
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Coper ICUS Hackathon
Vienna, 4/5 November 2016

IN |TS

Innovation into Bu
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EODC Forum 2017: 9t and 10" May 2017 P |

B

EODC has gained further momentum.
= > 95 participants
= 50 organisations
- 11 different countries =

- “m

m s Catalysts Geol/llle
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= EODC acts as community facilitator

= The EODC network represents a new model of collaboration in
earth observation, it strives to
= Develop and operate shared resources
= Connect Science with Operations
= Share Know-How between different organisations

to the benefit of its cooperation partners and service users
= Goal: visible and sustainable role for the EODC network

Contact: Dr. Christian Briese
+43 699 1668 7510
office@eodc.eu
https://www.eodc.eu
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