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Satellite Soil Moisture Anomalies over Austria 2018
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Climate in Austria in 2018

Temperature Anomaly Rainfall Anomaly
Jahresmittelwert der Jahressumme des Niederschlags
Lufttemperatur fir 2018 fur 2018

< Abweichung zum Bezugszeitraum 1981-2010 > < Abweichung zum Bezugszeitraum 1981-2010 >
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Earth Observation: A European Success Story

2 ESA-DEVELOPED EARTH OBSERVATION MISSIONS

st M Nl d
Ttenons . | ,_1 ,_1 Jt_l I ]T_I '
Copernicus-Satellites S T :
@ = % Science-Missions
M?s; nnnnnnnnn goce  smos  cryosat swarm adm-aeolus  earthcare biomass ™ ’

2000 2010 2020 2030



700

600

500

400

300

200

100

140 % Doubling every
per year two years

» Data Volume

» Number of transistors moore’s law

P Disk Bandwidth

)
» CPU 125 %
per year I
_______ = = m B I I I I

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Years /“”‘\
eod- H&



EO Ground Segment — The Past
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EO Ground Segment — The Future
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The Formation of a Network of EO Cloud Platforms

= Reaching a critical mass is essential for user uptake

= How to scale up?
Private capital — Google, Amazon, ...
Public investments — CODE-DE, Copernicus DIAS ...
Cooperatives — EODC, Supercomputing Centres
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Google Earth Engine https//earthenglnegoogleCom/ FAQ TIMELAPSE DATASETS CASE STUDIES PLATFORM SIGN UP

A planetary-scale platform for Earth
science data & analysis

Powered by Google's cloud infrastructure

» WATCH VIDEO

Meet Earth Engine

Google Earth Engine combines a multi-petabyte catalog of satellite imagery and geospatial datasets with planetary-scale analysis capabilities and
makes it available for scientists, researchers, and developers to detect changes, map trends, and quantify differences on the Earth's surface.
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SATELLITE IMAGERY YOUR ALGORITHMS REAL WORLD APPLICATIONS

Gorelick et al. (2017) Google Earth Engine: Planetary-scale geospatial
analysis for everyone, Remote Sensing of Environment 202, 18-27




Data Access and Information

OPErNICUS  Services (DIAS)

The European Earth Observation Programme

Copernicus is managed by the EC’s Directorate-General for Internal
Market, Industry, Entrepreneurship and SMEs (DG Growth)
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led by Creotech Instruments S.A. led by Atos

ONDA sobloo

led by Serco Italia S.p.A. led by Airbus
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WEKEO implemented by EUMETSAT, ECMWF and Mercator-Ocean

by COPERNICUS
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Earth Observation Data Centre m

Collaboration for Earth Observation

= Public-private partnership

= Building a federated multi-owner IT
infrastructure for

Scientists
Public services
Innovators
Petabyte Storage = Users are partners who participate in
Supercomputing decision making
Cloud Platform = Development of collaborative services

From data to model predictions

https://www.eodc.eu/



Principal Cooperation Partners

GeoVille
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"= Bundesministerium
Nachhaltigkeit und
Tourismus

Vienna University of Technology
Karlsplatz 13, 1040 Vienna, Austria
http://www.tuwien.ac.at

»

Contact: Vizerektor Prof. Dr. Johannes Frohlich
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GeoVille Information Systems GmbH
Sparkassenplatz 2, 3rd Floor, 6020 Innsbruck, Austria
http://www.geoville.com

Catalysts

oftware is

Contact: Dr. Christian Hoffmann

Universitéat fiir Bodenkultur Wien
Gregor-Mendel-Stralle 33, A-1180 Wien, Austria
http://www.boku.ac.at

@zechGlobe
Contact: Prof. Dr. Clement Atzberger

EURAC research

Institute for Applied Remote Sensing,
Viale Druso 1, I-39100 Bolzano, Italy
http://www.eurac.edu

>~ Vito

Contact: Dr. Claudia Notarnicola

BMNT

Federal Ministry for Sustainability and Tourism,
Stubenring 1, 1010 Vienna, Austria
http://www.bmnt.gv.at/

Contact: Dipl.-Ing. Franz Schmid

Zentralanstalt fur Meteorologie und Geodynamik —
ZAMG

Hohe Warte 38, 1090 Vienna, Austria
http://www.zamg.ac.at

Contact: Dr. Michael Staudinger

Catalysts GmbH
Gruberstralle 19, 4232 Hagenberg, Austria
http://www.catalysts.cc

Contact: Dipl.-Ing. Christian Federspiel

Global Change Research Centre Academy of
Sciences of the Czech Republic

Mendel Zemedelska 1, 613 00, Brno, Czech Republic
http://www.czechglobe.cz/en/

Contact: Dr. Mirek Trnka

VITO NV

Flanders’ research and technology organisation on
cleantech and sustainable development,
Boeretang 200, 2400 Mol, Belgium
http://www.vito.be

Contact: Dr. Bart Deronde




Associate Cooperation Partners

/fHUJST
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AW Software und Technologie GmbH
Mariahilfer Strae 47/3/1, 1060 Vienna, Austria
http://www.awst.at

Contact: Dr. Alexander Boresch

JOANNEUM RESEARCH
FORSCHUNGSGESELLSCHAFT MBH

Leonhardstrale 59, 8010 Graz, Austria
http://www.joanneum.at

Contact: Prof. Dr. Mathias Schardt
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World Food
Programme

Finnish Geospatial Research Institute in
the National Land Survey of Finland
Geodeetinrinne 2, FI-02430, Masala, Finland
http://www.fgi.fi

Contact: Eetu Puttonen

United Nations World Food Program

Via Cesare Giulio Viola, 68-70, 00148 Rome,
Italy

http://www.wfp.org

Contact: Dr. Rogério Bonifacio

Research Institute for Geo-Hydrological
Protection, National Research Council
Via della Madonna Alta, 126, 06128 Perugia,
Italy

http://www.irpi.cnr.it/

Contact: Dr. Eng. Luca Brocca Ph.D
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2 MONASH University

VanderSat

Huygensstraat 34, 2201 DK Noordwijk, the
Netherlands

http://www.vandersat.com/

Contact: Dr. Richard de Jeu

Monash University

Faculty of Engineering, 23 College Walk,
Clayton, Victoria 3800, Australia
http://www.monash.edu

Contact: Dr. Chris Rudiger

University of Zurich

Remote Sensing Laboratories,
Winterthurerstrasse 190, CH — 8057 Zdrich,
Switzerland
http://www.geo.uzh.ch/en/units/rsl/

Contact: David Small

University of Graz, Wegener Center for
Climate and Global Change (WEGC)
Brandhofgasse 5, 8010 Graz, Austria
https://wegcenter.uni-graz.at/

Contact: Univ.-Prof. Dr. Gottfried Kirchengast




EODC Infrastructure @ TU Wien & ZAMG

TU >

WIEN ZAMG

SIDP VSC-3 EO-Ingestion @

Cloud platform Supercomputer EO dataingestion
200 cores > 30,000 cores NRT Operations E E

= 5.32TB RAM >128 TBRAM : Rolling archive @
& 122 TB Disc storage 03]

EO-Storage

Long term archive

6 PBHDD
4 PB Tape storage
6 Drives

EO-Backup

Long term backup
4 PB Tape storage

4 Drives
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EODC Data status « olalalv|a m|e|®

October 2018
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WHAT WE DO » CLIMATE DATASETS

Climate datasets

C3S ensures that users can access the best available climate data free of charge and without restrictions.

1901-1910

Observations Climate reanalyses Seasonal forecasts

Copernicus Climate Change Service (C3S)
https://climate.copernicus.eu/climate-datasets



Interoperability of Platforms

= openEQ develops an open API to connect R, python, javascript and other
clients to big Earth observation cloud back-ends

Python R JavaScript ‘ —EG

http://openeo.org/

H2020
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Towards the Integrating of Research Infrastructures

In Earth Observation (EO), nobody can do it all

Formation of a network of transnational thematic data centres is essential
to make best use of the increasing wealth of EO data

Current EO InfraStru Ctu re EUROPEAN OPEN SCIENCE CLOUD
prog ram meS Of DG G rowth BRINGING TOGETHER CURRENT AND FUTURE DATA INFRASTRUCTURES
ar)d ESA rnamly aim to O a~ o
Stl m U Iate | n d UStry A trusted, open environment Open and seamless

. . for sharing scientific data services to analyse and
EO science needs its own : i "a‘a‘
. ® . L
infrastructures r = ’%l = @

Connecting across borders

N SOVGI"eIg nty Linking data
- Scientific independence
P

- Train next generation of =l
onnecting scientists
students globally

and scientific disciplines

Improving science

Long term
and sustainable
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