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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

»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

U CIeel gl IVsld[SSM ‘Funding: 2.3 MEuros EC Contribution
Additional funding from Structural Funds ~270KEuros
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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
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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)

Infrastructure Capacity
Building
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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
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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 IAASARS/NOA MSG SEVIRI
networks Acquisition station DVB-S2

» Develop and Operate of NOA’s Collaborative
Ground Segment (Hellenic Sentinel Data Hub-
Mirror Site) dedicated to ESA Sentinel missions
(Copernicus), allowing near real time acquisition of
S-1, S-2, and future S3, S5P satellite missions

Infrastructure Capacity
Building
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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 IAASARS/NOA MSG SEVIRI
networks 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)

. 4 ¢ http://www.copernicus.eu/
e — _’.-.IAASARSH_ SciNetNatHazPrev — THESSALONIKI 30 October 2015 — OASP-ITSAK

Infrastructure Capacity
Building
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» 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

: - "-—-__________ _.,..

Infoterra UK ’ : f—rﬂ

Eumetsat Darmstadt '

CLS

IndraTm'mus‘ >
Madrid
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» 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

Generic User i i Firewall & CPE

Other services
CDN, Cloud
(when needed)

User: eg Core Service

RS Dissemination network highly scalable: 10 Gbps
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EARLINET

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.

Infrastructure Capacity
Building
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ACHIEVEMENTS - EO SERVICES
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EMERGENCY RESPONSE/EMERGENCY SUPPORT- GEO- HAZARDS

Earthguake related D perational Anti-seismic Planning&
crustal deformation GMES Protection Org, Local -
field Standard EQ Scientists E
. Anti-seismic Planning& >
D perational ) —
Volcano related surface R Protection Org, Local L I i)
we locity field standard Authorities, =
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Cal/val Indust Global Atm u =
~  3D-Climatology GMES itodi ":E ——— Global (O ©
standard = E ;
Cal/val Industry, Global Stm o
Atmospheric Episodes Research MMonitoring Metworks, Local =
LULC CHANGE MONITORING - UAV / AIRBORNE / SATELLITE v o
T —
(] ati I . T ©
Urba . p;:ﬂ;"a World Bank, EIB, Min of Enw, L ocal o A
rban Mapping i oca g
Standard =T g E
. Research/ Anti-seismic Planning and [T
UAV Damage Recordin i isati L I (]
g g P s Protection Organisation oca " £
Ecosystem Monitoring Mlim of Enw, Hellenic Biotope National = :
and Mapping Operational & Wetlands Center, Rerional |E >
[Forests/Wetlands) Cadastral Org =
@D
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“FireHub: A

Space Based

Fire
Management
112:00 AM Hub “
: ﬁ f
14:00 AM ~Z .
g, & \e@““‘”"wgcm""“”&‘oa
2 ' Gpernicus
masters

WINNER

9 , BEST SERVICE CHALLENGE
Vadt 2014
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“FireHub: A
Space Based
Fire
Management
Hub “
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“FireHub: A Space Based Fire Management Hub “

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

Raw resolution: 3.5x3.5 km Refined resolution: 0.5x0.5 km
wide pixel over entire wide pixel over entire Greece
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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




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. Sh

% —— S
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Regional Real Time Fire Monitoring - NOA’s MSG SEVIRI Station

AliveriEuboea Fire

Korinthos
Fire

Taygetos Mt Fire -; s : = - - o e
SEVIRIMIR 070823 1030 UTC w0
— CONFIRMED FIRE

-
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Results @ 150 minutes after fire ignition
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Kapéveg exTdoeig
Burnt Areas

NOMOZ HAEIAZ
Prefecture of llia
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Xaproypaegikr) MpoBoAr: EFZA87 Cartographic Projection System: EGSA87
EMenpoeidég: WGS84 Ellipsoid: Geodetic Reference System 80

Scale 1:300.000

Landsat-5 TM, 28.09.07
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Fire at Pyrgos- Ancient Olympia 21.297 ha.
Here a detail at the Municipality of
Ancient Olympia is illustrated

Map is based on Formosat-2 images
(2mP, 8mXS, 09.07)
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[ Kapéveg extdoeig/ Burnt Areas

KAMENEZ EKTAZEIZ ZTO ZYNOAO TOY NOMOY
Burnt surfaces in the entire Prefecture

Scale 1:6.000

AtroTipnon karaoTpoguwyv avd karnyopia Kahuyng Fng kard
CORINE Land Cover 2000 (Burnt area assessment per CORINE | Extaon o¢ ha (Area
Land Cover 2000 class) in ha)

Adoog Miardguihwy (Broad-leaved Forest) 258,92
Adoog Kwvogpépwv (Coniferous Forest) 3.385,92
MikTé Adgog (Mixed Forest) 5.418,52
Puagikoi Bookdtotrol (Natural Grassland) 1.336,53
@dpvol kai Xepadtotrol (Moors and Heathland) 0,00
ZrAnpoguAhikr) BAaatnon (Sclerophyllous Vegetation) 9.483,41
ewpyIKES kal AoiTTég exTdaelg (Agricultural and Other Areas) 25.457,61
EuvoAikr Extaon (Total Area) 45.340,91

NOMOZ HAEIAZ

Prefecture of llia
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ME Xprion Acpugopikwy Eikovwy

a1 Observatory of Athen
Inatiute for Shace AppRcatons nd Feem ote Sensing

Burn Scar Mapping in Greece for Year 2007 o mwr’:m:m;::g::mww
RISK-EOS, Extention to Greece

Hallenic MinTsiry of Rural Food
Oirectorats General for Developm ent and Protection of Forests and
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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 Observatory of Athens | Eyent
Continucds offer o the Screntific Research simce 1842 Lﬂgo

Greek General Secretariat for Research and Technology

¥ DIACHRONIC INVENTORY OF FOREST FIRES OVER
{ GREECE FROM 1984 TO PRESENT, WITH USE OF
LANDSAT 4,5,7 SATELLITE DATA
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BEYOND for flood monitoring

IAASARS

>

PROJECT INFRASTRUCTURE PEOPLE PARTNERS OUTREACH ANNOUNCEMENTS MULTIMEDIA BEYOND SHARE EVENTS

NATURAL DISASTER Eloods

FLOODS :

SERVICES

FIRES (+]
FLOODS OVERVIEW

Flood is defined as ‘a covenng by water of land not normally covered by water’ in the European Union Floods Directive 2007/60/EC
Human actvities, such as agriculture, urban development, industry and tounsm, contnbute to an increase in the likekhood and
» CASE STUDIES adverse impacts of flood events. It is thus important to establish flood risk management plans focused on prevention, protection and
preparedness

The ultimate goal of the Flood Hazard activities in BEYOND is to reduce and manage the risks that floods pose to human health, the

DBSERVATORY environment, cultural hentage and economic actwty. In this direchon, we select nver basins at high nsk of flooding, we study the
hydraulic behaviour of the river, and we proceed to the flood modelling validation and enhancement with the integration of satellite
optical and radar data

BEYOND
NEWSLETTERS

In the context of the implementation of BEYOND, we have established the FLOODS OBSERVATORY where we register all the flood
GEOPHYSICAL (4] events in Greece and we publish the results we produce following process of satelite optcal and radar images

NOA has also established cooperation with the Public Power Corporation SA. (PPC SA), as there is a mutual interest in
cooperanon in the field of the study of floods to develop a methodology for monitoning and management of flood nsks. The
contribution of PPC S A will cover the provision of relevant expertise and data denved from the processing of the measurements of
the hydrometeorclogical network operated by PPC S.A_, and/or data relating to the management of the hydrological basins under
X L R study. This cooperation will allow the improved adjustment and calibration of the hydrological models which are to be operated by
AV-BASED LU the IAASARS/NOA, as well as the development of a methodology that will provide reliable observations to the services of PPC S.A
in the future. Our first area of interest is Arachthos river basin, a river with several flood events, very close to the city of Antas, where
PPC is operating a large hydroelectnic plant

RO
& o
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WM EVE
established the
BEYOND
Floods
Observatory
where we register
all the major flood
events in Greece
and South-Eastern
Europe.
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FLOODS OBSERVATORY /
ITAPATHPHTHPIO IAHMMYPQON

WITHIN THE FRAMEWORK OF THE BEYOND PROJECT SINCE JUNE 2013 ( ZTO MNAAIZIO
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Alban h’! '_:I.'I:h: " e gl

—

1

.

Project funded by the
EUROPEAN UNION



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).

TR
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BEYOND’s Floods Monitoring Service for Arachthos river basin

!
‘ Floods Monitoring Service based on Sentinel-1 Data
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BEYOND NRT Flood Extend Assessment
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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
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Data & methods
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Geohazard services - An overview

Service Status Input data Scale
(I;/Laczﬂ]npi::‘t:zl;]ge-scale ground velocities & 3D Operational SAR, GPS National
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 ,

due to manmade activities & physical processes Operational SAR, GPS Local
Monitoring of construction activities in urban Operational SAR GPS Local

environment
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Earthquakes — Cephalonia case
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Earthquakes — Cephalonia case

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

Nepal, South Asia
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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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Cephalonia Island — Village of Mantzavinata
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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
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__Participant OrganisationName  Count

CIMA Research Foundation (CIMA) Italy -
14 Academy of Athens (AOA) Greece ','
15 INOSENS (INS) Serbia
16 European Association of Remote Sensing Companies (EARSC) EU eARsC
17 | EURISY EU eurisy |
18 EuroGeoSurveys (EGS) EU _
19 University of UAE (UUAE)* UAE (=
20 King Fahd University of Petroleum and Minerals (KFUPM)* Saudi Arabia @
21 World Radiation Center (PMOD/WRC)* Switzerland pmod wrc |
27 National Authority for Remote Sensing & Space Sciences (NARSS) Eevot
(subcontractor to CEDARE)** EvP
Royal Centre for Remote Sensing (CRTS) &
23 (subcontractor “in-kind” to EURISY)** Morocco %
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Thank you for your attention!

For more information

ttp://www.beyond-eocenter.e
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