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World hunger iin

(Source : United Nations)

» 11.3% of the world’s population suffers from
hunger

» 805 millions of people consume less than 2100
calories per day

» 25,000 die from hunger every day

> 9.1 millions of people die worldwide each year
because of hunger

» 4 children die from hunger every minute

Poverty is the main cause of hunger

Poor land-use, over-exploitation of resources, and
lack of knowledge in supporting the agricultural policy
are factors that opposed to food security, rural
economy and environmental/ ecological protection
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Walter scarcity

(Source: United Nations) o

» 2.8 billion people around the world suffer from & : 3
water scarcity for at least one month every year

» 1.2 billion people lack access to clean drinking
water

» 2.4 billion people are exposed to diseases such
as cholera, typhoid fever and others due to
water scarcity

» The absence of clean water and drainage
systems contribute to infectious diseases, with
a huge impact on deaths worldwide

» The irrational use, and the inability to know the
water balance, combined with climate change
are the main water scarcity factors
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Energy

» The demand for energy is rising and is linked to ‘
the development of countries

» Europe and N. America consume 70% of the
world’s energy stock, although it accounts for
20% of the world’s population

» Negative energy balance has been noted
worldwide

» Energy is produced from coal, petroleum,
natural gas, and a small amount of renewable
energy resources (solar/ wind energy, water

resources) EC: Year 2030,
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Climate chainge
> 1in 9 people are forced to migrate due to climate change
» 220 million people are expected to migrate in 2020 due to the climate change phenomenon
» 1 billion will be forced to leave Africa in the next 30 years due to drought and

desertification
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Peloponnese 2007 — The worst wildfire in forest ecosystems of recent
decades
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Peloponnese 2007 — The worst wildfire in forest ecosystems of recent
decades
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Global Satellite Fire Detection System
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Sensors technology
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Infrastructure of Satellite EO Data Collection
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Infrastructure of Satellite EO Data Collection
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CIPERNI

Operations C

COPERNICUS
cnd its SENTINELS

Sentinels Greek Hub | Operations bridge
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Copernicus - the European EO programme \&Q\?esa

- FULL, FREE AND OPEN -
‘j--’\l

European Earth Observation S
System, led by the EU 4 ﬂ"V

ACCESS TO DATA

G: ATMOSPHERE MONITORING

European response to
global needs:
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CLIMATE CHANGE
@ EMERGENCY MANAGEMENT

SECURITY

- to manage the environment - |
- to mitigate the effects of climate

change 3 %
- to ensure civil security OPEIMICUS

Europe’s eyes on Earth
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Global & System View by Copernicus &Q‘&‘iesa

Chlorophyll Sea Level Helght Sea Surface Temperature

Soil Moisture Carbon Dioxide Nitrous Oxyde

Copernicus Core Services
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Monitoring Rice Yields
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Role of Center of Excellence BEYOND in Global Emergency Management Program Copernicus
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Activation of BEYOND in the Copernicus Emergency Management Service EMS
Prevention — Preparedness — Assessment — Response Recovery

Cpemlcus

MADEIRA & PORTO
SANTO, PORTUGAL

| AZORES, PORTUGAL SARDINIA,
. ITALY

DEMOCRATIC

REPUBLIC OF MAPUTO,
CONGO MOZAMBIQUE




BE \« European Operational Remote Sensing Center of Excellence BEYOND
National Observatory of Athens

Copernicus EMS T4do MiykeA - Moptoyalia
Risk & Recovery Extipnon kivdUvou yla 10xupég Bpoxontwoelg - katoAlobnoelg, 2015

Activations

Azores islands, Portugal
EMSNO18

Multiple natural hazards:
* Seismic
* Flash Flood
* Tsunami & Storm Surges
* Landslide & Erosion
* Lava Flow
e Coastal Erosion



http://emergency.copernicus.eu/mapping/list-of-components/EMSN018

European Operational Remote Sensing Center of Excellence BEYOND

National Observatory of Athens

Cace b riion © a4
- P D T s
"3 Pico - Portugal
£ Tsunami & Storm Surge Risk Assessment - 2015
=
s §
Z P———
2] 110000 b oY e O35
25°W 24°W 23°W
8
\ $
! ) 5
a ; .
| =)
d A
- [ &
31 Max Wave Height 4 |
e 75m | Floress \ 4 y : . {
3 \‘Z ‘; '.‘ Y . e 5 ) i
- Z \ G{éC/osa i z
) & - g o i 2
. Iy S i ©
___travel time contours } { ‘Terceira ¢
~ every 5min 1 \?50 Jorge & I 8 ;
scale 1:9.000.000 - 3 A . = i i
UTM26N (datum WGS84) % . i c : :
4 0\ )
: =l . Pico :
MaxHei (m) S \ i 8 z
» 5 i 3
® 21-35 o : ®
& ; :
0 36-50 v L ;
o 51-70 AZORES / i t i
e 71-86 ] - ._
Max Wave Height i, l = i
o 75 m ‘Santa Maria / ] z
L | 8 E 5
- \
____travel time contours : H
“ every 5 min H H
i : z
i e = P
f A 38




BE(?gOND European Operational Remote Sensing Center of Excellence BEYOND

National Observatory of Athens

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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Activation of BEYOND in the Copernicus Emergency Management Service EMS
Prevention — Preparedness — Assessment — Response — Recovery

Models that produce thousands of estimates and maps at the critical time
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Activation of BEYOND in the framework of the European Fire Information System Program
Real time EFFIS — Collaboration NOA - DLR-e-GEOS-SERTIT
(operrious
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FIREHUB: A SPACE BASED HUB OF FIRE MANAGEMENT SERVICES

& ! Rapid Burnt Scar and Fire Severity
L o™ | Mapping during crisis

Diachronic Burnt Area Mapping and
Damage Assessment

| Dispersion during crisis

http://ocean.space.noa.gr/FireHub
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FIREHUB: A SPACE BASED HUB OF FIRE MANAGEMENT SERVICES
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Reglonal Real Time Fire Monitoring - NOA’s MSG SEVIRI Station — Raw Resolution mode
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FIREHUB: INNOVATIVE EARLY DETECTION AND RT FIRE MONITORING

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

Increased Spatial Resolution of Fire
Monitoring by 50 Times — (500mx500m)
— Multi Source Multi Resolution EO Data
Fusion in RT
. /
s N - s ~
Soctlats Historical As.pec-ts: Assimilation
Forecasts Altitudinal .
di : Assessments with RT
irection, of Euel Zones, SEVIR
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Results @ 150 minutes after fire ignition
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On 23/07/2018 at 17:05, FireHub detected source of fire in the Municipality of Marathon,
above Mati.
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. This map shows the diachronic mapping of fire over the last 35 years in Attica. Different colours indicate fires in different
years. Detailed information for each fire polygon can be found at http://ocean.space.noa.gr/diachronic_bsm/

. The site provides also information on the frequency of fire occurrence, therefore depicts areas around Athens that have
been burned twice or three times over the years. The important element is that the fires over the years have a N-S
distribution because of the usual N-NE winds affecting Athens (grey arrow). The black arrow shows the direction of the
unusual wind pattern that facilitated the spread of the devastating fire towards Mati (the dramatically affected area-the
circled one). Because of the non occurrence of fires towards Mati the last years, that is the undisturbed forest
development in the area, and the high mixture of forested lands with the residential uses largely developed over the last
years, resulted in the dramatic casualties in only a few hours.
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FireHub

Satellite SAR images Sentinel-1A acquisition date 12-7-2018 & 19-5-2018 (pre-event)

and 24-7-2018 (post-event).
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MAnpogopieg Xdptn

O xapmg exel dnpioupyn@ei amo 1o Kévipo ApioTeiag BEYOND Tou IAAAET/EAA.

O GKETIBG TOU TTPOIGVTOS QUTOU £Ival Va BUTEN UIG TIRGTN EKTIUNGN VIa TNV

EMPAVEIC TwV KAUPEVWY EXTAOEWY TNG TUPKAYIGS TTou EAaRE Xwpa aTig 23 loukiou 2018
OV £UPOTEPN TIEPIOXH YUPW GTI6 TOV OIKIGHS MATI 6TV AVATOMIKH ATTIKY.

Mnyég AeSopévwv

‘EvBeTog xapmg pe faon: ESRI Imagery World 2D, MyveupaTikG SIKaiuara:

© 2013 ESRI, i-cubed, GeoEye, Emegepyacpéves Aopugopikeg Eixodveg Sentinel 1 SAR
SLC (VV) mou arrokibnkav orig 19-05-2018, 12-07-2018 & 24-07-2018.

Napaywynh XdpTn
Xpnaowomonnkav dedopiva Sentinel-1A SLC (Single Complex Look),
KGBETNG TOAWING (VV) e KaBOBIKN TPOXId AWNG, UE NUEPORNViES ATWNS
12-07-2018 & 19-05-2018 (T1po-yeyovoTog) K 24-07-2018 (LETG-YEYOVETOS).
H TIpoTn EKTIINGN TV KATAGTPOOLWY UAOTIONBNKE

MV TEXVIKA TNG ouvapeig ot U0 Jevyn EkOVWY,
HE TO TIPWTO ZEUYOS VG 0QOPG TIG BUO TTPO-yEyOvOTOg £IKOVES
(12-07-2018 & 19-05-2018) Ka1 10 BEUTEPO TiG EIKOVES METE-YEYOVSTOS
(24-07-2018) ka1 TTpo-YeyovOTOG (12-07-2018). ERIKOTERG, 01 GAAGYES TOU ToTTiou

péow g piag £IKOVaG Kt
OTIG TEPIOXES TTOU TTEIKOVICOVTAN JE TIPGTIVO XPWHOTITHO.
Anpocituon

To TpoIGY diaTIBETa PETW TG ITTCTEAIBAg Tou BEYOND oty axoAoudn
BietBuvon URL: hitp://beyond-eocenter.eu/index php/fires

MAaigio

0 xapmq EKTTOVABNKE QTTO TO Kévlpo Aplmclug BEYOND
Abyw TnG KAlpakag,
mg uvm.uaqg Kai e nuEpopnvias muv apxmuw BEBOUEVLIV.

Zroixeia Emikovwviag
Ap. Xapng Koviotg, AieuBuving Epeuviov EAA

E-mail: kontoes@noa.gr -
BEYOND funded under: FP7-REGPOT-2012-2013-1
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FireHub
Satellite image WORLDVIEW-3 very high spatial resolution (30 cm), sponsored by TotalView.

- Mdm (AvartoAikr ATTIKH)
B E b 0 N D FireH Ub AETTTOPEPNG EKTIUNON TWV KAUPEVWV
IAASARS

EKTAOEWYV 26-07-2018

Huepopnvia Napaywyrig: 27/07/2018

38°3'30"N

20°0'0"E

Xaproypagikég MANpo@opie
o_om s . s
1:16.000

Grid: WGS 1984 Coordinate System

Ymwépvnua

7777, Nepiox extiunons kappévay ektGoswy 26-07-2018,
" ouvoAikig ékTaong TG Tagng Twv 1260 ha

DNAnpogopieg XdpTn

O x@pmg €xel dnuioupynBei amo 1o Kévrpo Apioteiag BEYOND tou IAAAET/EAA.

O oKomég Tou TPOTéVTOG auTE Elval va BWTEI TNV ETTIKAIPOTIONCN TS TTPONYOUREVNS
EKTIUNONG TNG EMPAVEIS TWV KAPUEVWV EKTACEWV TNG TTUPKaYIdS TTou £AaBE XWpa oTig
23 louhiou 2018 oTnV EUPUTEPN TTEPIOXN YUPW GTIO TOV OIKIGUG Mdm oTnv AvatoAikn
ATTIKA), N oTToia BacioTnke ot dopupopikd dedopiva uwnArig avaAuong.

H véa exripnon eivai 1ng 1a§ng Twv 1260 ha.

Nnyég Acdopéviwv
Emegepyacpévn Aopugopikr Eikéva WORLDVIEW-3 TOAD uwnAfg xwpikng
avéhuong (30 ex.) nuepopnviag Afiyng 26/07/2018, xopnyla Tng eraipeiag TotalView.

totalView

Napaywyn Xépr

MpayparomoiiBnke Qwrocppnveia g Sopupopikris eikdévag WORLDVIEW-3, n omoia
£AOBN 3 NUEPES PETE TO YEYOVOS.

H AetrropepéoTepn eKTIHWLEVN £KTAON TWV KAPREVWY TEPIOXMV Efval TG TEENG Twv
1260 ha.

©a akoAoudrToUV aKPIBECTEPES EKTIUNTEIG UTIEPUYNANG GVaAUGNG pE Xprion UAV.

| Anuocituon
To Tpoi6v diatiBetal u€ow TG I0TooEAIBAg Tou BEYOND otnv akéAoudn
i| die0Buvan URL: http://beyond-eocenter eu/index.php/fires

Zroiyeia ETikovwviag
Ap. Xapng Kovrotg, AicuBuving Epeuvioy EAA

i QN « E-mail: kontoes@noa.gr -
23°57'30"E ) BEYOND funded under: FP7-REGPOT-2012-2013-1




European Operational Remote Sensing Center of Excellence BEYOND

BE <& OND .
National Observatory of Athens
FireHub
Orthographic map with detailed hazard assessment at building block level using Drones / UAV (Falcon
type) very high spatial resolution (3,5 cm)
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ANALYSIS OF THE FLOOD EVENT 15/11/2017
IN WEST ATTICA USING SATELLITE REMOTE  FloodHub BE §“0N D

SENSING www.beyond-eocenter.eu

o

—— Sl |

MANDRA - WEST ATTICA
15 November 2017
The 3™ worst flooding disaster in

Attica History
(based on the number of deaths)
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ANALYSIS OF THE FLOOD EVENT 15/11/2017
IN WEST ATTICA USING SATELLITE REMOTE  FloodHub BE §“ON D ;

SENSING www.beyond-eocenter.eu — -~ U

Time of concentration: Simulation of maximum flood extent

* 5h Giandotti (formula), as 4JA +1.51
recommended by the specifications of °~ 0 8JAH Total rainfall at the core of the event > 200 mm over a period
hydraulic works (PD 696/1974), ' of 6 h.

the framework of the project

©  3hafteradecrease, as demonstrated in |\ . Fy7T XPOL-NOA accumulated rainfall (mm)

"DEUKALION".
Return period: T = 1000 vears, » 7 250
R AT e B 3 e Lt oy IS 5 S 3 ‘?.‘,:__,’:{
Flood hazard map of river flows in the area of interest b
for T = 1000 years, from the corresponding flood risk % 200
management plan for the Special Waters Secretariat. ;
- S s — e e 4
l 150
100
50
Ymwouvnua/Legend
MErFIZTO BAGOZ/
MAXIMUM DEPTH (m)
3 0

14-Nov-2017 13:49 to 15-Nov-2017 12:00 UTC

High resolution analysis (150 m) of the total rainfall from the
XPOL meteorological radar (2 min time analysis) of the
Institute for Environmental Research and Sustainable
Development of the National Observatory of Athens.
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ANALYSIS OF THE FLOOD EVENT 15/11/2017
IN WEST ATTICA USING SATELLITE REMOTE  FloodHub BE §“ON D @

SENSING www.beyond-eocenter.eu — FFr— %,

Simulation of maximum flood extent

&~ = O M (D www.arcgis.com 4 5 Dig e

.1 AvdAuon Tng mAnupUpag o duTiki ATTiKi - Flood analysis in west Attica (15/11/2017)
BE Na‘&o (i) ra ng Mnyrz{xmn(ﬂapmmmg 1,2,3,4 & 5 - (i) For the Instructions and the References 1,234 &5

The result of the model
appears to be well-approached
by the flood extent mapping
using satellite remote sensing,
and furthermore depicts
flooded areas upstream

The simulation is obviously
affected by the level of
precision of the input data and
is subject to a series of
assumptions, but it provides a
first map of the maximum
flood extent that is reasonably
approaching the real scenario.
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ANALYSIS OF THE FLOOD EVENT 15/11/2017
IN WEST ATTICA USING SATELLITE REMOTE  FloodHub BE §ON D @
SENSING www.beyond-eocenter.eu — -~

AvdaAuon tng mAnppUpag ot Sutikn AtTikn otig 15/11/2017

Analysis of the flood in west Attica on 15/11/2017 Interactive Web Application
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ANALYSIS OF THE FLOOD EVENT 15/11/2017
IN WEST ATTICA USING SATELLITE REMOTE
SENSING

FloodHub BE §“OND
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Analysis of the flood in west Attica on 15/11/2017
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BE%TOND European Operational Remote Sensing Center of Excellence BEYOND

National Observatory of Athens

BEYOND geObservatory: Timely InSAR assessment of
surface deformation due to geohazards

Air- and spaceborne radar systemé for the Earth observation ‘

ooooooooooooooooooooo

Centre of Excellence for

EO-based monitoring of Natural Disasters : “

Fires & Floods

Atmospheric disasters

Urban environment




BE 5 OND European Operational Remote Sensing Center of Excellence BEYOND

National Observatory of Athens

geObservatory | In a nutshell

GeObservatory is activated in major geohazard events (earthquakes, volcanic activity,
landslides,etc.) and automatically produces a series of Sentinel-1 based co-event
interferograms (DINSAR) to map the surface deformation associated with the event.

http://beyond-eocenter.eu/geohub/
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BE?OND European Operational Remote Sensing Center of Excellence BEYOND

National Observatory of Athens

geObservatory | Application orchestrator

“ HOW DOES IT WORK? SENTINEL DATA DISCLAIMER ‘

Recent Events
Historic Events

3 "*’oc

-.. Leaflet, ® OpenStre etl.'lar;l contributors
() Recent event (Last 90 days)

Historic event

Last 5 events

5 IONIAN SEA (2018-10-25 22:54:51)

61




HAITI REGION (2018-10-07 | IONIAN SEA (2018-10-25 22:54:51)
00:11:48)

Earthquake location: IONIAN SEA

Magnitude: 6.6
Earthquake location: HAITI REGION Depth: 10 km

Magnitude: 5.8 C
Depth: 10 km

Time: 2018-10-07 00:11:48

Coordinates: 19.98,-73.03

~ Time: 2018-10-25 22:54:51
Coordinates: 37.52, 20.57

Kegatlovia

Port-de-Paix

Cap-Haitier

Saint-Mar R 3
o g Leaflet, ® Open StreetMap contributors

Leaflet, ® Open StreetMap contributors

Interferograms
Interferograms

Type: co-seismic

Master: 2018-10-20 04:39:26
Slave: 2018-10-26 04:40:08
Orbit Number: 80

Type: co-seismic

Master: 2018-09-26 23:01:42
Slave: 2018-10-08 23:01:42
Orbit Number: 4

Mode: ASCENDING Mode: DESCENDING

Download (TIF) Download (Low Resolution) Preview Download (TIF) Download (Low Resolution) Preview
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GeoHUB: Earthquake deformation mapping
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Cephaloma Island North-South direction |
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Copernicus EMS | Solotvyno activation, Ukraine
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European Operational Remote Sensing Center of Excellence BEYOND
National Observatory of Athens

Copernicus EMS | Solotvyno activation, Ukraine

The problem!
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SOLOTVYNO - UKRAINE CIVIL PROTECTION VELOCITY

REIMICUS DEFORMATION IN SALT MINES mm/year
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Copernicus EMS | Solotvyno activation, Ukraine
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GeoHUB: Urban deformation monitoring Svgkas et al, Engincering Geology
Thessa |0niki Svigkas et al., Environmental Earth

Sciences 2017
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GeoHUB: Urban deformation monitoring
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GeoHUB: Urban deformation monitoring

Igoumenitsa Kaskara et al., GRSG 2015
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GeoHUB: Regional landslide susceptibility assessment
Landslide Susceptibility map

21°20'0"E 21°30'0"E

z
<]
8
o
)

Landslide Susceptibility = O 3 ¢ 12

- Very low
| Low
|:] Medium

[ High
B ey high




LBE EOND European Operational Remote Sensing Center of Excellence BEYOND

National Observatory of Athens

Spectral, spatial &

temporal measurements
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Pre-processing @ T, algorithms equirements
Spectrai Indices (.5 NDVI, eic) ‘" 3 Statutory.Management G?od agrlculturala;n?d |
= - Requirements environmental conditions
- Spatial characteristics (e.g. @
parcel area, neighboring 0w a2 s B oweeszsme I_v
) parcels) D) "
Open satellite o © p Analysis per Alertmg'
data : ) < requirement > mechanism
Pre-processing @ T, ~ 3
R s B
@ pcrt e W, . o CAP
c sentinel-2 Spatial characteristics (e.g. —
parcel area, neighboring 8 Cross compliance
parcels) o
o 3
: . : T 1
PY Change Detection —
; L , = Farmer generated
[ ) s=m <ecs l photos
Products + statistical info
REGIONS OF INTEREST *
L
Ic =X
- MapServer -y
a p,,,_,_,_,_____ o Land Parcels CORE
Identification System
0 ]
L} i
* - The RECAP platform offers services to the European Agricultural

Paying Agencies and informs about full compliance with the
regulations and best agricultural practices of the CAP at parcel level

across Europe REZAP

* Live @ http://www.recap.space.noa.gr/ Rt s sing, B4 B



http://www.recap.space.noa.gr/

European Operational Remote Sensing Center of Excellence BEYOND

)
BE S OND

National Observatory of Athens

The SOLEA platform provides real-time services related to current as well as directly anticipated
solar radiation potential and solar energy equivalent across Southeast Europe, North Africa, the
Middle East and the Balkans

It also produces health-related radiation such as UV Index (melanoma), DNA damage, Vitamin D
efficiency, agriculture (photosynthesis)
Solar Atlases Energy Maps
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COORDINATION AND EDUCATION ON
SPACE APPLICATIONS ~300 BODIES IN 29
COUNTRIES OF N. AFRICA, M. EAST,
BALKANS

ZUVTOVIOUOG Siktuou 262
dopéwv anod 21 ywpeg TnG
Eupwning kat NAMEBA

> ZUVTOVIOMOG TOU

Nepiudepsrakovl Kévipou
Yoot piéng Metadopdg
Texvoyvwoiag twv Hvwpévwy
EBvwv (Regional Support
Office, UN-Spider)

» Avamtuén koi tipnon muAng

(portal) eAeUBepnc mpooBaong
XPNOTWV o€ XIAASEC
YEWXWPLKA Sedopéva
(Regional Data Hub — GEOSS
Portal Gateway)

- Aopydvwon 16 dieBvwv
ocuvebpiwv evnuépwong Kat
eknaidsvong véwv
EMOTNUOVWV KoL XPNOTWV
(Capacity Building Regional
Workshops
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