—
)

|
,Q
IAASARS

The Center of Earth Observation Research and Satellite Remote
Sensing BEYOND for Disaster Management and Civil Protection

BEYOND

Cenire of EO Research
and Satellite Remote Sensing

Alexia Tsouni on behalf of Haris Kontoes, UN-SPIDER Regional Support Office Greece
Research Center of Excellence BEYOND (www.beyond-eocenter.eu)
Institute for Astronomy, Astrophysics, Space Applications and Remote Sensing
National Observatory of Athens



http://www.beyond-eocenter.eu/

Q UN-SPIDER Regional Support Office Greece
BEYOND Research Center @ National Observatory of Athens

BEYOND

Cenire of EO Research
and Satellite Remote Sensing

Extreme d ial
Phenom Volcano Industria T .
accident sunami

Disaster a___

monitoring RiSk and disaster
. / assessment and
Area of interest: <
Z mitigation measures
Southeast

Area of interest:

Europe,
Mediterranean,
Middle East,

North Africa

——
www.beyond-eocenter.eu h—

Global scale

L]
k{ iThe European Earth Observation Programme

Project funded by the
EUROPEAN UNION



UN-SPIDER Regional Support Office Greece
BEYOND Research Center @ National Observatory of Athens

(A}

BEYOND

Cenire of EO Research
and Safellite Remote: Sensing

Monitoring SVstems  Therations ¢ O D e f o
PSz?telgtis_t Satellites
olar Orpi 4 Geostationary
X-/L-band " Orbit
Station MSG Seviri

Sentinel
Mirror Site

Terrestrial
Platforms and
Networks

Unmanned s
Aerial S SENTR g“éjig;gﬁ;
1 'z x 4;@‘; - i |’BA: &
Vehicle oAb hmt,




UN-SPIDER Regional Support Office Greece
garuty BEYOND Research Center @ National Observatory of Athens

and Safellite Remote: Sensing

Infrastructure of Satellite EO Data Collection
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Infrastructure of Satellite EO Data Collection
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CIPERNI

Operations C

COPERNICUS
ond its SENTINELS

Sentinels Greek Hub | Operations bridge




Q\ UN-SPIDER Regional Support Office Greece
BEYOND Research Center @ National Observatory of Athens

BEYOND

Cenire ulEO Relearch
and Safellite Remote: Sensing

Sentinel DataHub COPERNICUS DATA HUB
PARTNESRSHIP ESA — NOA — GRNETS.A. 'Po/*''em Seniel %,
J INTHUB #1
______ (J COLHUB#3
(J DIASHUB #3

d AfricaCastHub
d

SENTlNEl.S/‘V S-5p PreOps Hub
GREEKHUB\@ d S-5p Expert Users Hub

TMPHUB #1
HNSDMS

° 60 VMs

. Distributes 55 TB Data/ Day storage: 800 TiB,
i Operations 24/7/365 - 680 CPU cores,
| @ Speed GEANT500-700 Mbps =~ 2.2 TiB RAM
Sentinel-3 oy A 550 TB network
4. filesystem for storing >

500 thousand Sentinel
products at any time




(A}

BEYOND

Cenire of EO Research
and Satellite Remote Sensing

UN-SPIDER Regional Support Office Greece

BEYOND Research Center @ National Observatory of Athens

Role of Center of Excellence BEYOND in Global Emergency Management Program Copernicus
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LATEST NEWS - 2017-03-08 | [EMSNO038] Post-disaster situation analyses of flood and landslides in Lima, Peru

List of EMS Risk and Recovery Mapping Activations

EMS = MAPPING

= Service Overview

= Who can use the service
= How to use the service
= Products: Rapid Mapping
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= User Guide
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Copernicus EMS Y4do MiykeA - Moptoyalia
Risk & Recovery Extipnon kivdUvou yla 10xupég Bpoxontwoelg - katoAlobnoelg, 2015

Activations

Azores islands, Portugal
EMSNO18

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



http://emergency.copernicus.eu/mapping/list-of-components/EMSN018
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Activation of BEYOND in the Copernicus Emergency Management Service EMS
Prevention — Preparedness — Assessment — Response — Recovery
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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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POSSIBLE SUPPORT OF THE UN-SPIDER R.E@!@NAL SUPPORT

Set up data flows to provide shapeflles or other formats for Near Real-Time Fire
Monitoring system and Burned Scar Mapping through processing of medium
resolution satellite images (NPP & JPSS - VIIRS)

EFFIS AOI partly covering North Africa
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FIREHUB: A SPACE BASED HUB OF FIRE MANAGEMENT SERVICES

Early fire detection and real-time fire

Detailed Burnt Area Mapping and
Damage Assessment

Diachronic Burnt Area Mapping and
Damage Assessment

i Dispersion during crisis
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FIREHUB: A SPACE BASED HUB OF FIRE MANAGEMENT SERVICES
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FIREHUB: INNOVATIVE EARLY DETECTION AND RT FIRE MONITORING

BEYOND Research Center @ National Observatory of Athens

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

Increased Spatial Resolution of Fire
Monitoring by 49 Times — (500mx500m)
— Multi Source Multi Resolution EO Data
Fusion in RT
Ny Y,
e 4 N 4
Detailed . Fire Spread
Meteo Data || fuel Maps & | COBZPNC || yogolling
Historical PECts: Assimilation
Forecasts Altitudinal :
di : Assessments with RT
irection, of Fuel Zones, SEVIR
speed) Vulnerability Slope/Aspect Observations

Y A Y A A .
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Results @ 150 minutes after fire ignition
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BE % o N D W Fi re H u b Fire Smoke Dispersion Service @ ;’J ‘e
. T A FireHub Module AT %‘%;M*é

= =
: S Z T / ~ Select Runs
View Options | Switch Basemap \x\ = L e j
B | /’/ Gorlu P =
” - % & <17 2015 08:15:00 =
Layers \/ KENTRIKI Z P Esenyur\q,l,%an Fri, 17 Jul 'Ol\ 08:15:00
MAKEDONIA | 2= Kesan"" - & GMT =
1/ Smoke Particulate Master (SPM) 5 - A _,a' |—| _
5 Ignition Points Thessaloniki. o (I S5 [P
Leoce Ry ;
AGIGIOROS Ganakkale, /\ b """""“C\\qm_.‘, Search for Flexpart Forecasts
Smoke Particulate Master (SPM) Pt i
o | Show Available Forecasts | :
© Integrated Column EeRA oy R — o
Surface [0-250(m)] e : 171072015 16:00.00 2] da
g S Aezaay VOREIO ATGAIC };58;%8}2 :i %
? Sea o g
Legend G ] ( 17/07/2015 12:00:00
= 9 catanzaro /’Akh,sa, :;;g;gg}g }E’ %
] 2 17/07/2015 09:00:00
i "~ Tlrgutlu, i 1 rw 2015050000
‘ o urg 10/4¥/2015 10:00:00 @ ™
g IONIA NISTA | 06/07/2015 02:00:00 x
7 i0 di Calabria Tonian s 2
. Sea s
- ¢ ' -
’ . Ermatipolis e
! )
[g/m’] 7
" Redos
L o
o Ssa of Crate NOTUXAIGAIO
EUROPE 5
A : Hania
L o
*Experimental Research Output. = \ ST i :
Use at your own Risk. A % = 2 0" by
y T ] e Skl

Spatial and temporal smoke dispersion of
the smoke from wild fires



Q\ UN-SPIDER Regional Support Office Greece
AN BEYOND Research Center @ National Observatory of Athens

enire of EO Research
and Safellite Remote: Sensing
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. Day #4 Sentinel-2 HR-10 m
FireHub Y
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MODIS-Terra
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20170818_1055
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NPP-VIIRS
MR=375m
20170819 1057
Detection - Fire Monitoring PZ Rapid daily Mapping at Medium
- Resolution 500 m/5 minute Resolution - 2-3 times /day
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of fire from FireHUB system Medium resolution (250m) High resolution (10m)
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s T2 Day l y
Beginning of Burned area extent Burned area extent

fire . Medium resolution (375m) Medium resolution (375m)




UN-SPIDER Regional Support Office Greece
et i BEYOND Research Center @ National Observatory of Athens

EO Researd
and Safellite Remote: Sensing

FireHub

MATI
EAST ATTICA

10 August 2018

Deadly Forest Fire
103 dead people
126 ha burnt
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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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Satellite SAR images Sentinel-1A acquisition date 12-7-2018 & 19-5-2018 (pre-event)
and 24-7-2018 (post-event).

. MdrTi (AvaToAik ATTIKN)
B E R 0 N D FireHub MpwTn EKTIPNON TWV KAPHEVWYV
EKTAOEWYV PE XPHON SOPUPOPIKAG
TnAemoKkoTTNONG 24-07-2018

Huepopnvia Napaywyrig: 25/07/2018
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z Ymépvnua
5 . N
g [ Nepioxn ekripnong xoppévuv ekraatwy A
8 1A SLC (VV p ion)

RGB Pseudocolor

I Red: Coherence_12-07-2018 & 24-07-2018 (ue1d-yeyov61og)
I Green: Coherence_12-07-2018 & 18-05-2018 (11p0-yeyovoiog)
Il Biue: Conherence_12-07-2018 & 24-07-2018 (ETG-yeyovoTog)

NAnpogopieg Xdptn

O xapmg éxel dnpioupynBei amo 1o Kévipo Apioteiag BEYOND Tou IAAAET/EAA.

O GKOTIBG TOU TTPOIGVTOS QUTOU £ival Va BUTEN UIG TIRGTN EKTIUNGN VIa TNV

EMPAVEIQ TWV KaUPEVIOY EXTROEWY TNG TIUPKAYIAS TToU £AaBe xWpa oTig 23 louAiou 2018
TNV £UPUTEPN TIEPIOXA YUPW CTT6 TOV OIKIHé MAT aTv Avatohik ATTiKA.

Mnyég AeSopévwv

"EvOeTOG XGpTNG WE Baan: ESRI Imagery World 2D, Nveupamiké Sikaiuara:

©2013 ESRI, i-cubed, GeoEye, Emegepyaopévec Aopugopikeg Eldve Sentinel 1 SAR
SLC (VV) mrou amokibnkav orig 19-05-2018, 12-07-2018 & 24-07-2018.

Napaywyn Xdprn
Xpnaworondnkav dedopiva Sentinel-1A SLC (Single Complex Look),
KaBeTNG TTOAWSNS (VV) e KGBOBIKN TPOXIA ARYNG, UE NUEPORNVIES AMYNg
12-07-2018 & 19-05-2018 (Mpo-yeyovGTOG) Katl 24-07-2018 (METG-YEVOVOTOG).
H TpioTn £KTIINGN Twv KaTaGTPOLY UAGTIONBNKE

Y TeXVIKN TG OE 500 Jebyn ERGVLY,
HE TO TIPWTO ZEUYOS VG 0QOPG TIS BUO TIPO-yEyOvOTOg EIKOVES
(12-07-2018 & 19-05-2018) Kal 10 BEUTEPOD TIG E£IKGVES LETG-YEYOVOTOS
(24-07-2018) kal TTpo-yEYOVOTOG (12-07-2018). ESIKOTERG, O GAAGYES TOU TOTTIoU

péou TG piag EIKOVGG Kal
OTI TTEPIOXEG TIOU ATTEIKOVICOVTaI IE TTPAGIVO XPUWHGTIGNG.
Anpocituon

To TpoIGY diaTiBETaN pECW TG IGTOTEAIBAg Tou BEYOND oty axoAoudn
Bie0Buvon URL: hitp://beyond-eocenter.eu/index.php/fires

MAdigio

0O xapmng exrovABnke amé 1o Kévipo ApioTelag BEYOND.
Oheg ol 06 AGYW TG KATaKaG,

ouv
11 QVBAUGNG KQI TG NPEPOHNVIES TV APXIKGY BEBOMEVV.

Zroixeia Emikovwviag
Ap. Xapng Koviotg, AievBuving Epeuviov EAA

e S A # E-mail: kKontoes@noa.gr “
23°57'30"E 24°3'0"E BEYOND funded under: FP7-REGPOT-2012-2013-1
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Satellite image WORLDVIEW-3 very high spatial resolution (30 cm), sponsored by TotalView.

Mdmi (AvartoAikr) ATTIKH)

Fi reHu b AETTTOPEPHG EKTIUNON TWV KOPUEVWV
eKTdoewyY 26-07-2018

Huepopnvia Napaywyrig: 27/07/2018
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Ywéuvnua

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

DAnpogopieg XdpTn

O xapng £xel dnpioupyn8ei ammé 1o Kévrpo Apioteiag BEYOND tou IAAAET/EAA.

O oKoég Tou TPOTéVTOG auTE Elval va BLTEI TNV ETTIKAIPOTIOINCN TS TTPONYOUREVNS
EKTIUNONG TNG EMPAVEIQS TWV KAPUEVWV EKTACEWV TNG TTUPKAYIAS TTou £AaBE XWpa oTig
23 louhiou 2018 oTnV EUPUTEPN TTEPIOXN YUPW GTIO TOV OIKIGUG Mdm oTnv AvatoAikn
ATTIKA), N oTToia BacioTnke ot JopuPopIKG Sedopiva uwnAig avaAuong.

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

Nnyég Acdopévwv
Emeepyaopévn Aopugopikr Eikdva WORLDVIEW-3 TT0AD UWnARG XWPRIKAG
avéhuang (30 e.) nuepopnviag Alyng 26/07/2018, xopnyla Tg eraipeiag TotalView.

™ Napaywyn Xdprn
i| MNpayparomoiiBnke pwrocppnveia TG Sopupopikris eikdvag WORLDVIEW-3, n omroia
£AOBN 3 NUEPES PETE TO YEYOVOS.
H AETITOpEPECTEPN EKTIMMMEVN £KTAON TWV KapREVIY TEpIOXGV EIVaI TG TEENG TwV
1260 ha.
©Oa akoAoUBTOUV aKPIBECTEPES EKTIUNTEIG UTIEPUYNANG GVaAUGNG pE Xprion UAV.

Anuocituon
To TIpoi6V BIaTiBETaI HEGW TNG ICTOEAIBAG Tou BEYOND oty akéhoun
i| die08uvan URL: http://beyond-eocenter eu/index.php/fires

Zroixeia Emikoivwviag
Ap. Xapng Koviotg, AicuBuving Epeuviov EAA

E-mail: kontoes@noa.gr -
BEYOND funded under: FP7-REGPOT-2012-2013-1
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Orthographic map with detailed hazard assessment at building block level using Drones / UAV (Falcon
type) very high spatial resolution (3,5 cm)
(DAEFK - YPOMEDI)
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DIACHRONIC MAPPING SINCE 1984
HIGH RESOLUTION SATELLITE IMAGES LANDSAT TM, SPOT, IKONOS, SENTINEL-2
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Transfer of know-how based on NOA’s experience on the FireHub system:

v" Development of an operational / Early Fire Detection and Real-Time Fire
Monitoring system, through the processing of low resolution images (MSG
SEVIRI) and upscale to medium resolution.

v" Mapping of diachronic burned areas / Burned Scar Mapping, through the
processing of high resolution images (Sentinel-2 & Landsat).
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