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Building a Centre of Excellence for
EO-based monitoring of Natural Disasters
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BEYOND, European Center of Excellence for EO based Disaster Management

»BEYOND aspires to setting 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

FBEYOND 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

VCIgeel gl IVsMdISSM ‘Funding: 2.3 MEuros EC Contribution
Additional funding from Structural Funds ~270KEuros
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BEYOND, European Center of Excellence for EO based Disaster Management

LDA Large-scale demonstrators in support of GMES and MASSIVE: Mapping Seismic Vulnerability and Risk of Cities,
GNSS based services in Athens, Greece, GMES/DG ENTR European Commission - DG ENV A.3 — Civil Protection

2009 200 20m 2mz | 2013 2014 - H2020 Income (ME) Income distribution

B (AASARS coordinator ' LinkER - Supporting the
) IAASARS partner implementation of an
operational GMES
service in the field of

TELEIOS—Virtual
Observatory
Infrastructure for Earth

3.5

European Union

. emergency
Observation Data, FP7- management
ICT-2009-5 . — Invitation to Tender
5% Hea No: ENTR/08/028
LIMES (Land and o% EMERGENCY:
(Land an Building Emergency
Sea Integrated o Response Core
EMonltormg for g . Sateite Caiel acivites Service, FP7-2007-
urop.ean E N . SPACE-1/ GMES
Security/GMES / A Collaborative
EC DG Enterprise 05+ Project
e HEm = )
Cumulative Income (ME): 1.8 | 3.5 | . Total: |
4.7 ME
RISK-EOS Extension to Greece - Promotion of the GSE RISK- MARCOAST/ISSUE-OS - Integrated system for suspect

EOS fire services portfolio in Greece, EarthWatch GMES

vessels emergency tracking — OIL SPILLS
Services Elements, ESA/GSE
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BEYOND, European Center of Excellence for EO based Disaster Management
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BEYOND, European Center of Excellence for EO based Disaster Management

Setting up integrated satellite based
observational solutions

»X-/L- band acquisition station for (EOS Aqua
and Terra, NPP, JPSS, NOAA, Met Op,
FengYun) (part of the DB network)
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BEYOND, European Center of Excellence for EO based Disaster Management

Setting up integrated satellite based
observational solutions

»MSG SEVIRI acquisition stations of DVB-S &
DVB-S2 systems exploiting high throughput
provided with the new EUMETCast Europe
service, based on using the EUTELSAT 10A
(part of EUMETSAT’s network)

»Access to NOA’s in-situ monitoring
seismological, magnetometer, and GPS

networks IAASARS/NOA MSG SEVIRI
Acquisition station DVB-S2

»>Develop and Operate of NOA’s Collaborative
Ground Segment (Hellenic Sentinel Data Hub-

Activity in the framework of the

COPERNICUS PROGRAM f
The EUROPEAN EARTH OBSERVATION FLAGSHIP
PROGRAM (EU/ESA)

http://www.copernicus.eu/
SciNetNatHazPrev - XANTHI, 6 October 2015 - AHMOKPITEIO MNMAN ©PAKH2
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BEYOND, European Center of Excellence for EO based Disaster Management

» a GSC Core Ground Segment, with GSC-funded Functions and Elements,
providing :

» the primary access to Sentinel Missions data as well as
« the coordinating access functions to Contributing Missions data

Dissemination Network

ma

Firewall & CPE

Other services
CDN, Cloud
(when needed) /_
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BEYOND, European Center of Excellence for EO based Disaster Management

Development of a
state-of-the-art multi-
wavelength lidar to be
installed in Crete (FKL),
in the framework of the
BEYOND project, part
of the EARLINET
network.

Building
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BEYOND, European Center of Excellence for EO based Disaster Management

ACHIEVEMENTS - EO SERVICES
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BEYOND, European Center of Excellence for EO based Disaster Management
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BEYOND, European Center of Excellence for EO based Disaster Management

EMERGENCY RESPONSE/EMERGEMNCY SUPPORT- GEO- HAZARDS
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BEYOND, European Center of Excellence for EO based Disaster Management

oy, “FireHub: A
cpoe: oo S Space Based
Fire
Management
Hub “

B BEZOND
Project funded by the p
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BEYOND, European Center of Excellence for EO based Disaster Management

“FireHub: A Space Based Fire Management Hub “

The service consists of three pillars:
The real-time fire detection and monitoring application
The large scale Burnt Scar Mapping during and after wildfires and the Diachronic BSM
The fire smoke dispersion forecasting tool

Refined resolution: 0.5x0.5 km
wide pixel over entire Greece

—— - - [ i



BEYOND, European Center of Excellence for EO based Disaster Management

CLASSIFICATION PROCESS

Classification #1: The EUMETSAT Fire mapping algorithm (FIR) based on fixed
thresholding approach, applied on the spectral bands IR 3.9 and IR10.8.

Zenith

Satellite

Classification enhancement # 1: The thresholds are dynamically
changing calculated for each image and every pixel location on

the basis of the seasonally variations and time depended Solar
Zenith Angle.

Classification enhancement # 2 : Create and integrate
classification evidence through geo-spatial ontology
schemes and reasoning queries, accounting for the

a) thematic consistency by eliminating false alarms, and

b) account for the time persistence of the fire observations Lo e—




BEYOND, European Center of Excellence for EO based Disaster Management

CLASSIFICATION PROCESS

Classification enhancement # 3: Downscaling the first classification output and
calculate the fire occurrence probability in sub-areas of 500 m x 500 m wide,
inside the initial observation area of 3.5km x 3.5 km, accounting for the real
meteorological, physical / ecological, and morphological conditions in the
affected area such as,

a) Wind conditions (speed/direction), b) Fuel types and fuel type’s proneness to
fire, c) Altitudinal zone, d) Slope and Aspect elements of each of the 500m
x500m area. £25 " SR

Detectad Hotspots - Snapshot

Htspor S

Configence Levet ==10 > s = >33 <=100




BEYOND, European Center of Excellence for EO based Disaster Management

Korinthos
Fire
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BEYOND, European Center of Excellence for EO based Disaster Management

Results @ 150 minutes after fire ignition
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BEYOND, European Center of Excellence for EO based Disaster Management

FLEXPART - NOA FLEXPART - NOA

FLEXPART = NOA Biomass Burning (Organic Carbon -OC) Biomass Burning (Organic Carbon -OC)
Biomass Burning (Organic Carbon - OC]  vaiid date=24-08-2011 osuTC 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

41°N —

407N —]

e |
agen — -

27°M
*E 23730'E 247E Z4"30'E 25°E 25°30'E 26°E 26730 E Z3°E 23%30'E 24°E 24"30'E 25°E 25°30'E 26"E 26"30'E

=3 ""'"'"'"I_IE||||ll|||J|||_ (T [T TT T T

= o o af 145 220 295 3ITF0 445 295 370 445 500
) EXPAHT NOA FLEXPAF{T NOA
e T e O ¥ s o P VTR \ - bmass Buming (Organic Carbon -OC) Biomass Burning (Organic Carbon -OC)
A 1e:24-8-2011 09UTC ng m-3 valid date:24-8-2011 10UTC ng m-3

8.0

6.0

i :00 UTC

4.0

2.0

0.0

0 10 20 30 40 50 a0 7[] BO 90 100 osszser i B i 40.46,25  40.58, 25.27 ,7125.54 40.83, 25.82 .96,26.1

“IAASARS
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1) More than 650 Landsat
TM images acquired over
Greece in the period 1984-
2013 residing on USGS
archives were downloaded
and processed fully
automatically using the
NOA processing chain.

2) Yearly maps of Burned
Areas have been produced

3) Yearly statistics per land
cover type and
administrative data have
been generated

4)On-line dissemination of
the produced maps and
statistics through the NOA’s
dedicated web interface
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| National Uhservatorv of Athens Event
— Logo

Greek General Secretariat for Research and Technology |

_~; DIACHRONIC INVENTORY OF FOREST FIRES OVER
4§ GREECE FROM 1984 TO PRESENT, WITH USE OF
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BEYOND for flood monitoring

INFRASTRUCTURE PEOPLE PARTNERS OUTREACH ANNOUNCEMENTS MULTIMEDIA

FLOODS

OVERVIEW

Flood is defined as ‘a covening by water of land not normally covered by water' in the European Union Floods Directrve 2007/60/EC
Human actwites, such as agriculture, urban development, industry and tounsm, contnbute o an increase in the likekhood and
adverse impacts of flood events. It is thus important to establish flood risk management plans focused on prevention, protecbon and
preparedness

The ultimate goal of the Flood Hazard activities m BEYOND s to reduce and manage the nisks that floods pose (o human health, the
environment, cultural hemage and economic actvity In this direcbon, we select nver basins at high nsk of flooding, we study the
hydraubc behaviour of the river, and we proceed lo the flood modelling vahdabon and enhancement with the integrabon of satellite
optical and radar data

In the context of the implementation of BEYOND, we have established the FL( TORY where we register all the flood
events in Greece and we publish the results we produce following process of satelite optical and radar images

NOA has also established cooperabon with the Pubic Power Corporation SA (PPC SA), as there s a mutual mterest in
cooperation in the field of the study of floods to develop a methodology for monitonng and management of flood nsks. The
contribution of PPC S.A. will cover the prowision of relevant expertise and data derved from the processing of the measurements of
the hydrometeorological network operated by PPC S A, and/or data relabng to the management of the hydrological basins under
study. This cooperation will allow the improved adjustment and calibration of the hydrological models which are 10 be operated by
the IAASARS/NOA, as well as the development of a methodology that will provide reliable observations to the seraces of PPC SA
in the future. Our first area of nterest is Arachthos river basin, a river with several flood events, very close to the oty of Artas, where
PPC is operating a large hydroelectnc plant

Project funded by the
EUROPEAN UNION
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BEYOND, European Center of Excellence for EO based Disaster Management

WEMENE
established the
BEYOND
Floods
Observatory
where we register

all the major flood

events in Greece

and South-Eastern
Europe.

FLOODS OBSERVATORY /
ITAPATHPHTHPIO IIAHMMYPQON

WITHIN THE FRAMEWORK OF THE BEYOND'PROJECT SINCE JUNE 2013 / ZT0 NAAIZIO
TOY MPOrPAMMATOE BEYOND AMNO TON IOYNIO TOY 2013
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BEYOND, European Center of Excellence for EO based Disaster Management

BEYOND NRT Flood Extend Assessment
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BEYOND, European Center of Excellence for EO based Disaster Management

Sentinel-1 based
flood monitoring
and mapping
service in
BEYOND Floods
Observatory

Mupkwog

April 2015 flood
extent maps in
North Greece
produced by

automatic

ingestion and
processing of
satellite radar
images in RT

A
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BEYOND, European Center of Excellence for EO based Disaster Management

BEYOND Floods Early Warning System

This cooperation CASE STUDY:
allows the improved The first case study is the river
adjustment and basin of Arachthos, a river
calibration of the with several flood events,
hydrological and upstream of the city of Arta,
hydraulic models which where PPC S.A. is operating
are operated by NOA, two hydroelectric plants:
as well as the 1) a large one known as
development of a Pournari | (effective capacity
methodology that of reservoir 303 million m3)
will provide reliable 2) a smaller one known as
products and services Pournari Il (effective capacity
to PPC S.A. of reservoir 4 million m3).




BEYOND, European Center of Excellence for EO based Disaster Management

BEYOND Floods Early Warning EMS Activations-
COPERNICUS Program

Bosnia and Harzegovma Fluod May 22, 2014

egend

4 T0O 5.400
River basin - May 6, 2014 [JJl] Flooded regions - May 22, 2014
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Data & methods
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BEYOND, European Center of Excellence for EO based Disaster Management

Geohazard services - An overview

Service Status Input data Scale
Mapping of large-scale ground velocities & 3D

Pl " < : Operational SAR, GPS National
decomposition
Estimation of earthquke 3D crustal deformation Operational multi-angle SAR, GPS |Local
Seismicrisk estimation pre-operational [SAR, in-situ, GIS Local
Mapping of tectonic hazard areas in subduction zones [Research SAR, GPS Regional
Monitoring of volcanic activity Operational SAR, GPS, in-situ Local
Detection of new landslides Operational SAR Local
Update of landslide inventory maps pre-operational |SAR, in-situ Local
Estimation of landslide susceptibility pre-operational |SAR, in-situ, GIS Local
Estimation of landslide hazard Research SAR, in-situ, GIS Local
Detection of subsidence in urban & peri-urban areas ,

. i Operational SAR, GPS Local

due to manmade activities & physical processes
Monitoring of construction activities in urban

_ . Operational SAR, GPS Local
environment

ofF -‘_».t..r.,,’r” f ,}t&,)
4 { "’: @ : . ' v i
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Earthquakes — Cephalonia case

Data
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Services

Hazard Ass.

38°12'0"N

Large Proc.

Applications

Volcanoes
Landslides

Subsidence

5 G
s .
T
g
z ] Z
e Wiy =
r A7
T —
SERAA

0"N

38°0

SciNetNatHazPrev - XANTHI, 6 October 2015 - AHMOKPITEIO MAN ©@PAKHX

PEAN UNION

t funded by the B E

20°24'0"E 20°36'0"E 20°48'0"E T S UV —— s
- = T _ .' - 1 - 1 1 -:g
2| |[Eurasian Plate ¥
oy 5 .
5 |
CENTRAL |- (5 3
IONIAN SEA | & 1 !_g Y _, gNorth Anatolian Fault| ©
= ; -ﬁ E ° g
R ? 5
L - NI LS
Transform E: ) SQb = z
™ S ek
\ - g S o Sion
_ I EIR P
\ G [acgean Microplate] 4 5
Mo . 4 As
:Z o =
K S z
- |Hellenic Arc| -8
@ frican Plate| ' 3
%
. '\,\ Mapped faults Main earthqauke events
T w—wmw Strike-slip inferred % 26/1/2014 ML 5.1
m— Strike-slip Y 3/2/2014 ML 57
—-A— Reverse inferred ﬁ 26/1/2-14 ML 5,9
=z A4 Reverse SARframes
(=] - v
- o GPS stations || COSMO-SkyMED
0 25 5 10 15 Km ! & A ccrs E TerraSAR-X
| = N — [
= T T
20°24'0"E 20°36'0"E 20°48'0"E
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Earthquakes — Cephalonia case

* 3D crustal deformation from TerraSAR-X & COSMO-SkyMed data
*|nversion to estimate fault parameters
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Earthquakes — Cephalonia case
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Earthquakes — Nepal

Nepal, South Asia
Earthguake Mapping

Data
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NOANET
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In-situ
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Modeling
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Applications
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Landslides

Subsidence
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Volcanoes — Santorini case
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Volcanoes — Santorini case
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Subsidence
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Subsidence
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Seismic Risk — Athens
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Cephalonia Earthquake
Feb 2014
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Landslides — South Pindus
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Landslides — South Pindus

Landslide susceptibility model Landslide susceptibility map
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Global 3D climatology of
aerosols and clouds

LIVAS portal under BEYOND
(1x1 degree resolution)

532 nm AOD Absolute Bias (LIVAS - AERONET)
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BEYOND / NOA FLEXPART valid:09-06-2015 1300 UTC
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2007 2008 2009

Heatwave 6
Risk
Assessment
Urban Heat
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BEYOND, European Center of Excellence for EO based Disaster Management

Thank you for your attention!

For more information

ttp://www.beyond-eocenter.e
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