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®®® C()()rdinaring and integRating state-of-the-art

Farth Observation Activities in the regions of

g\(‘_m@ North Africa, Middle East and Balkans

o < and Developing Links with GEO related intiatives GEO-CRADLE
PAD\’ toward GEOSS

.. is a unigue EU funded Coordination Action running at regional level,
.. is looking at the N. Africa, Middle East, and the Balkan territories;

It seeks to identify common needs, create synergies, and integrate
capacities;

Fosters the regional cooperation and integration of monitoring
capabilities and networks, and scientific skills;

Proposes/sets up large scale regional initiatives based on the Earth
Observation (space based and in-situ) for addressing societal priorities
and enhancing the societal resilience in the thematic areas of
Adaptation to Climate Change, Access to Raw Materials, better
exploitation of the renewable Energy resources, and Food Security

e Promote the uptake of EO services and data in response to regional needs
e Support the effective integration of existing Earth Observation Capacities in the region
* Facilitate the engagement of the complete ecosystem of EO stakeholders in the region

0])fe il | ° Enhance the participation in and contribution to the implementation of GEOSS and
Copernicus in North Africa, Middle East and the Balkans
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®® Q Coordinating and integRating state-of-the-art
‘ S @ Farth Obscrv.atlon Actlvlfxes in the regions of
North Africa, Middle FEast and Balkans
@ and Developing Links with GEO related intiatives
toward GEOSS

The Thematic Priorities of GEO-CRADLE are linked with the SDGs
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Coordinating and integRating state-of-the-art

Earth Observation Activities in the regions of
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g@@ North Africa, Middle Fast and Balkans

and Developing Links with GEO related intiatives
toward GEOSS

Regional Data Hub — Connection with GEOSS & Regional Portals

» GEO CRADLE Regional Data {“Dj/
HUb (GC-RDH) is gOing to GeoAICradIe stakst?o;ders
provide its users with a ’ i

N o

transparent discovery and
access mechanism of the
GEQOSS portal’s resources, and
other regional portals!

{ Web Services }

Regional
Data Hub

» This mechanism will heavily rely on the
GEO Discovery and Access Broker (DAB)
APIs which is a middleware component
in charge of interconnecting the
heterogeneous and distributed capacities
contributing to GEOSS; part of the GEOSS
Common Infrastructure (GCl) since
November 2011.
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Farth Observation Activities in the regions of

g @@ North Africa, Middle East and Balkans

and Developing Links with GEO related intiatives
toward GEOSS

the implementation of
GEOSS and the uptake of
Copernicus in the Rol

-3 the readiness and maturity
of each country in the Rol

the actions for the long-term
response to major regional
challenges in the Rol

Lays out

the ground for a potential
regional large initiative
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‘ Coordinating and integRating state-of-the-art
Q ; ‘ Farth Observation Activities in the regions of
’ ' North Africa, Middle FEast and Balkans

and Developing Links with GEO related intiatives
toward GEOSS

PRIMA

Joint Programme

PARTNERSHIP FORRESEARCH
AND INNOVATION

IN THE MEDITERRANEAN AREA

An integrated programme

on food systems and water resources
for the development of inclusive,
sustainable and healthy

Euro-Mediterranean societies
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BEYOND, The European EO Center of Excellence
in N. Africa, Middle East, Balkans (BAMENA)

Building a Centre of Excellence for
EO-based monitoring of Natural Disasters

www.beyond-eocenter.eu | | j T "%%Ub ..;
[

L
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Funded under FP7-REGPOT-2012-2013-1
Activity: 4.1 Unlocking and developing the research potential of
research entities established in the EU’s Convergence regions and
Outermost regions

RK
PROGRAMME

Dr Haris KONTOES
Research Director of IAASARS/NOA
Project Coordinator

Funding: 2.3 MEuros EC Contribution

Additional funding from Structural Funds ~270KEuros
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BEYOND, The European EO Center of Excellence in BAMENA

» BEYOND sets up innovative solutions for EO,
allowing to a multitude of monitoring
networks (space borne and in-situ) available
over the region to operate in a
complementary, unified, and coordinated
manner

» BEYOND builds innovative research and skills
capacity in the domain of EO through scientific
exchange with European and regional
partnering organisations

» BEYOND transforms the observations to added
value products ready for down-streaming to
specific societal needs in the domain of
environmental monitoring and Natural
Disasters

» BEYOND delivers online observations and
higher level EO products and services to
stakeholders, and international scientific and

» @ End User communities &
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BEYOND, The European EO Center of Excellence in BAMENA

BEYOND IS LINKED WITH SDGs FRAMEWORK

BEYOND gathers information about the Earth's physical, chemical and biological systems.
It monitors and assess the status of, and changes in, the natural environment and the built
environment

BEYOND through its active involvement in EU funded programs (e.g. Copernicus EMS) is
playing a central role in achieving SDGs and is linked with specific targets as:
» Develops and implements, in line with the Sendai Framework for Disaster Risk
Reduction, holistic disaster risk management at all levels
» Suggests mitigation and adaptation measures to climate change
» Enhances the resilience of societies to disasters (extreme weather disastrous
events (fires, floods, surge storms), atmospheric episodes (toxic clouds, dust
storms), geo-hazards (earthquakes, landslides, sol erosion, tsunamis, volcanoes)
» Protects the human welfare and health
» Anticipates the protection of food against soil erosion, and extreme events such
as flooding and drought
» Increases the sustainability of the urban environment, and reduces the
vulnerability of the built up areas to atmosphere episodes and geo-hazards
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EO Center of Excellence in BAMENA

BEYOND, The European
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BEYOND, The European EO Center of Excellence in BAMENA

What is Copernicus? An overview

OPEIICUS

he European Earth Observation Programme

* A complex set of systems which collect data from multiple sources: earth
observation satellites and in situ sensors

* Six thematic areas: land, marine, atmosphere, climate change, emergency
management and security

* Main users of Copernicus services are policy makers & public authorities
* Free and open access on Copernicus data & products => commercial applications
* Coordinated and managed by the European Commission

o ESA -> development of the observation infrastructure

@ o EAA -> in situ component

TNt IAASARS
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BEYOND, The European EO Center of Excellence in BAMENA

What is Copernicus? An overview
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BEYOND, The European EO Center of Excellence in BAMENA

Copernicus EMS BEYOND’s involvement

Cpernlcus Programme

Europe's eyes on Earth
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BEYOND, The European EO Center of Excellence in BAMENA

Copernicus EMS The three pillars

Disaster types

Flood
RISK AND RECOVERY MAPPING

e On demand
RESILIENCE e Tailored to user needs
e Weeks-months

REFERENCE MAPS
REFERENCE MAPS
POST-DISASTER SITUATION MAPS

Fire

RAPID MAPPING
e On demand
e Standardised
e Hours-days

Storm

Wolcanic eruption
EMERGENCY RESPONSE

REFERENCE MAPS
DELINEATION MAPS

VALIDATION
Landslide

GRADING MAPS PREPAREDNESS

VALIDATION

Earthquake
EARLY WARNING

e Floods: EFAS
e Forest Fires: EFFIS

Industrial accident

Other
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BEYOND, The European EO Center of Excellence in BAMENA
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BEYOND, The European EO Center of Excellence in BAMENA

Operate a Region-wide X-/L- band multi-mission station:

EOS Aqua and Terra, SUOMI NPP, JPSS, NOAA, Met Op, FengYun)

part of the DB network
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BEYOND, The European EO Center of Excellence in BAMENA

Operate two MSG acquisition stations of DVB-S &
DVB-S2 systems

Exploit high throughput provided with the new
EUMETCast Europe service, based on using the
EUTELSAT 10A

part of EUMETSAT’s network
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BEYOND, The European EO Center of Excellence in BAMENA

Operate the 15t Collaborative Ground
_— ‘ . . Segment (Hellenic Sentinel Data Hub- Mirror
Cormvor sovor o (RN s monie i _vec e ' Site), allowing near real time acquisition of
S-1, S-2, S3, and future S5P satellite missions

SENTINEL IMAGE PROCESSING TOOLBOX

Sentinel Image Processing Toolbox Overview and Description Text

~ Romania
NOA Hellenic National Sentinel Data Mirror Site Team 7. “”"""'«% Last Updated: 03 March 2015 :
NOA Official: Prof. Kanaris C. Tsinganos, President of NOA _,’ Aj ) Copyright © 2015 | All Rights Reserved
Scientific Coordinator: Dr. Haris Kontoes, Research Director ,’ % 7 NOA Web Site: www.noa.or
WebMaster: MSc. Themistocles Herekakis, Research Associate b % m o & IAASARS Web Ste: www.astro.noa.gr
~

Development: MSc. Vassilis Tsironis, Research Associate Contact Us

Curator: Mr. Vaggelis Papakirkou, Research Associate

BENOND

National Observatory of Athens

Web Templste created with Artisteer

-
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BEYOND, The European EO Center of Excellence in BAMENA

Map of the deployed in-situ

monitoring networks

(meteo, GPS, geomagnetic,
air, selsmologlcal)
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BEYOND, The European EO Center of Excellence in BAMENA

BEYOND Ecosystem (Services, products & infrastructure)

X-/L- Band
acquisition Spacgrl;ased dN.?':;?n\vi:Ie-
station aily/weekly
N -l updates of flood
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Il ground Observa
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Reg_lonal fusion, Modelling, dust, Ozone, UV
Site mgng chains levels
of multimodal
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LIDARs, Event triggered triggered
UAVSs, Satellite, UAV post- assessments of
Sensors disaster precise ground deformations
mapping of damages Pre- due to land-sliding
Disaster

Post- Mapping
Disaster Multi-hazard risk
Mapping and recover
mapping

Archiving/Proces
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BEYOND, The European EO Center of Excellence in BAMENA
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BEYOND, The European EO Center of Excellence in BAMENA

Hourly Fire Smoke dispersion
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BEYOND, The European EO Center of Excellence in BAMENA

Hourly Fire Smoke dispersion

Active Fire Mapping: 5 ‘- 500 m -24/7

FLEXPART - NOA
Biomass Burning (Organic Carbon - OC)
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BEYOND, The European EO Center of Excellence in BAMENA
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BEYOND, The European EO Center of Excellence in BAMENA

Regional Real Time Fire Monitoring - NOA’s MSG SEVIRI Station
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BEYOND, The European EO Center of Excellence in BAMENA

Results @ 150 minutes after fire ignition
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BEYOND, The European EO Center of Excellence in BAMENA

FLEXPART - NOA FLEXPART - NOA
FLEXPART - NOA Biomass Burning (Organic Carbon -OC) Biomass Burning (Organic Carbon -OC)
Biomass Burning (Organic Carbon - OC) valid date:24-08-2011 09UTC valid date:24-08-2011 10UTC

Model layer: Integrated Column (ng m™>) Model layer: Integrated Column (ng m™®)

Valid Date:26-08-2007 0900UTC
Model layer: Integrated Column (ng m3)
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BEYOND, The European EO Center of Excellence in BAMENA

FloodHub: BEYOND’s Floods Monitoring Service Architecture

CoRRbEGIE Hellenic SENTINEL
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BEYOND, The European EO Center of Excellence in BAMENA

FloodHub: BEYOND’s Floods Monitoring Service Overview

We monitor all the flood events in
Arachthos & Acheloos river basins
and we publish the flood mapping
results produced following the
processing of Sentinel-1 SLC images
of IW swath mode from the Hellenic
National Sentinel Data Mirror Site
(the first fully automated process).j
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BEYOND, The European EO Center of Excellence in BAMENA

FloodHub: BEYOND’s Floods Monitoring Service Detail
| '."

\ ! Observation Info:

We provide floods mapping and R @ 150202 6313t [3
. Loc:21.02 E, 39.29 N
floods extent measuring. , -
. 1D Flooded Area (ha)
We have completed the processing e =
and analysis for the first hydrological

year with available Sentinel-1
images (2014-2015).
We are now working on the second

hydrological year (2015-2016). P '
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BEYOND, The European EO Center of Excellence in BAMENA

Earthquakes — Cephalonia case

3D crustal deformation from TerraSAR-X & COSMO-SkyMed data

*|Inversion to estimate fault parameters
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BEYOND, The European EO Center of Excellence in BAMENA

Volcanoes — Santorini case
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BEYOND, The European EO Center of Excellence in BAMENA

r2 Global 3D climatology of
B s S e aerosols and clouds
LIVAS portal under BEYOND
(1x1 degree resolution)
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BEYOND / NOA FLEXPART valid:09-06-2015 1300 UTC

Smoke Integrated Column {Arbitrary Values)
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BEYOND, The European EO Center of Excellence in BAMENA

Copernicus EMS lykoaAdda - lonavia
Risk & Recovery Extipnon kivélvou yia Bropnxavikd atuxnpata, 2015

Activations

Catalonia, Spain
EMSNO26

Toxic cloud after an
industrial accident
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http://emergency.copernicus.eu/mapping/list-of-components/EMSN026

BEYOND, The European EO Center of Excellence in BAMENA

NMME/DREAM Charadmexp

) Dust Optical Depth (DOD) at 550nm and 2000m Wind
UK MET-OFFICE MSG SEVIRI Dust Optical Depth (7 ) SEVIRI Assimilation Run (k=5x1.e—4) 15JUN2014 120TC
Valid at 13/11/2015 12 UTC max AOD=2.93833 .
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System Updates

DisasterHub

A mobile application for enabling crowd generated data
fusion in Earth Observation disaster management services

The final BEYOND Workshop, 17 May 2016 7
Athens, Electra Palace s FP7-Regpot-2012-13-1
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Cephalonia Earthquake
Feb 2014
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BEYOND, The European EO Center of Excellence in BAMENA

Cephalonia Island — Village of Mantzavinata
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BEYOND, The European EO Center of Excellence in BAMENA

Activation
Thasos, Greece

Fire
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BEYOND, The European EO Center of Excellence in BAMENA

Activation
Thasos, Greece

Fire
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BEYOND, The European EO Center of Excellence in BAMENA

Activation

Thasos, Greece

Fire
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BEYOND, The European EO Center of Excellence in BAMENA

Azores activation Reference mapping

Land Use - Land Cover
Il Continuous Urban Fabric (P.B.F. > 80%)
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BEYOND, The European EO Center of Excellence in BAMENA

Copernicus EMS Yo MiykeA - Moproyadia
RISk & Recovery Extipnon kivbUvou yla 1oxupég Bpoxontwoelg - katoAtoBnoelg, 2015

Activations

Azores islands, Portugal
EMSNO18

Multiple natural hazards:
* Seismic
* Flash Flood
* Tsunami & Storm Surges
* Landslide & Erosion
* Lava Flow
* Coastal Erosion
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http://emergency.copernicus.eu/mapping/list-of-components/EMSN018

BEYOND, The European EO Center of Excellence in BAMENA

Azores activation
Tsunami

Tsunami Hazard | Local Water

Severity Depth (m)
Very Low <2
Low 2-4
Medium 4-6
High 6-8
Very High >8
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BEYOND, The European EO Center of Excellence in BAMENA

Azores activation
Tsunami
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BEYOND, The European EO Center of Excellence in BAMENA

Azores activation
Tsunami




BEYOND, The European EO Center of Excellence in BAMENA

Azores activation
Tsunami

Major types of structural
countermeasures:

Structural reinforcement of assets
(ports & other on-land facilities) [A]
Construction of defences in order to
reduce tsunami & storm surges
intrusion (Breakwaters, seawalls,
groins, quays, dykes / levees) [B]
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BEYOND, The European EO Center of Excellence in BAMENA

. 0 1Ko g o~
Copernicus EMS Bpatoa - BouAyapia :;}&fj
Risk & Recovery MAnppipeg, 2014 K g ik
A=t - x Ry @
Activations F oA Rl
{ " .‘:‘." }},\‘ 'v".f a

Bulgaria
EMSNO022

Flood
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http://emergency.copernicus.eu/mapping/list-of-components/EMSN022

®® Q Coordinating and integRating state-of-the-art

8 Farth Observation Activities in the regions of v
‘ @ North Africa, Middle Fast and Balkans B E (.iﬂ\i ?-\ O N D
V and Developing Links with GEO related intiatives R

toward GEOSS

For more information

http://www.beyond-
eocenter.eu
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