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

www.beyond-eocenter.eu

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
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Achieved goals in BEYOND

» Expand the existing state-of-the-art, skills, and interdisciplinary
research potential in EO, for Building a Centre of Excellence
for Earth Observation based monitoring of Natural
Disasters

» Address GEO societal challenges and COPERNICUS EMS priorities
in South-Eastern Europe, and the wider Mediterranean region
through the integrated cooperation and coordinated use of
capacities and skills from more than 20 twinning partners,
international organisations, and operational user authorities
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Achieved goals in BEYOND

» Set up innovative observational solutions, allowing to a multitude
of monitoring networks (space borne and in-situ) to operate in a
complementary, unified, and coordinated manner

»Transform Earth Observations to new information, and knowledge,
ready for down-streaming to specific societal needs in the domain of

Disaster Risk Reduction

»Deliver through web observations and
higher level products and services to
stakeholders, international research, and
end user communities
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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

e Stedse Ewme bemven
dwdde for Gy [LTAID6 @

os | =

J!"I " XD B »e

s [Tera 239%¢ Ot ersr
pee [TNH204 ags [1005 00 w06 [0sias
Wrnam Bevetion [141 I aseendng 7 Dapght
LS Owend a2 ez I

Soen. (0% Oigen Recoree, I

mage |s

The BEYOND Advisory Committee meeting
June 24, 2016 samemeox - FP7-Regpot-2012-13-1




European Center |FaFt st s
of Excellence for | Rl w- \ XA NEE S @ﬁ@@@fﬂ@ﬁ'&ﬂ@][@ ‘i
EO Disaster o D NN IS [
Management
IAASARS

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

The BEYOND Advisory Committee meeting 7
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Operate the 15 Collaborative Ground
_— e e Segment (Hellenic Sentinel Data Hub- Mirror
oaren soocn ot [N vswrioric ssout o e ' Site), allowing near real time acquisition of
SENTINEL IMAGE PROCESSING TOOLBOX S-1, S-2, S3, and future S5P satellite missions

Sentinel Image Processing Toolbox Overview and Description Text

4 .7\‘ TRpma\nia

NOA Hellenic National Sentinel Data Mirror Site Team Last Updated: 03 March 2015

S
2 -4 “a Z 7 Bucharest
NOA Official: Prof. Kanaris C. Tsinganos, President of NOA _,’ s ) Copyright © 2015 | All Rights Reserved <
Scientific Coordinator: Dr. Haris Kontoes, Research Director & 7 NOA Web Site: www.noa.gr = ;’ :‘;‘;“i
% 1! &
WebMaster: MSc. Themistocles Herekakis, Research Associate 91,( < u;‘S IAASARS Web Site: www.astro.noa.gr Bul 3
a a
Development: MSc. Vassilis Tsironis, Research Associate - Contact Us AR
National Observatory of Athens Siv

Curator: Mr. Vaggelis Papakirkou, Research Associate

BENOND

Web Templste created with Artist

| Sentinel-3
/ prss SR RAW El . ——
.. . CatalogSearch& .. ..
Download

http://Sentinels.space.noa.gr
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Map of the deployed in-situ
monitoring networks
(meteo, GPS, geomagnetic,
air, selsmologlcal)
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ACTRIS Research Infrastructure

EARLINET
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o FP7-Regpot-2012-13-1



European Center |7 %} | ~ by
of Excellence for | [FRRCTAI S | \ @ YL Y @ﬁg@@fﬁ@[?['ﬁﬂ@][@ "ei

{2 3 B i ¢ o v oul i
r?_ o ~ R k. Al ' A R ~ A o —

EO Disaster ! E. 3 N 1 A& a . w lf
Management @ 7 “ 7 M e 53R ,;” & | ‘ /\&’7‘”"‘ t* & & \-", *
IAASARS e B ' W, . N W ‘ ¢

IAASARS has empowered its computational
infrastructure with high-performance server hardware.

»> BEYOND NODES 01-06:

= Model: Dell PowerEdge R620 servers
= CPU: 2x Xeon 8 Core

1U EE=E=ZIE] Infiniband SW1
1U Gigabit SW1

! i Jemm

= 0OS: Centos 6.6 Minimal 1U BEYOND NODE 03

» PowerVault MD3400, 12G SAS, 2U-12 drive (KVM 1U BEYOND NODE 04
Storage for the KVM Virtualization Servers) 1U BEYOND NODE 05

SPRTR 1U BEYOND NODE 06
» 3 KVM Virtualization Servers m: MONITOR
= Model: Dell PowerEdge R815 LU KVM HOST 1
=  CPU: 2x AMD Opteron 6128 10 == KVM HOST 2
" RAM:512GB 1V [T KM HOST 3
= OS: RHEL 6.0 64-bit (Dell pre-installed image)
» Storage & Archive System KVM Storage
= PowerEdge R430 Server
=  PowerVault MD3460, 12G SAS, 4U-60 drive Storage/Archive
dense array with a capacity of 100 TB. System
The BEYOND Advisory Committee meeting 7 9
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"ESAsColl Hellenic

Data HUB Mirror Site
B3 v =2

FloodHub

Diachronic
Analysis -
Flooded
Areas

Ground @
Station

GeoHub

Diachronic
Analysis
Ps InNSAR

——

FireHub

Frame of Operational Processes
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BEYOND Ecosystem (Services, products & infrastructure)

X-/L- Band S
g pace based —
acquisition Fire Natl7nW|de
station daily/weekly
eOsphere manasement updates of flood
MSG Seviri Floods extend
Il ground Observa
station

Y Aerosols, smoke
" S / plumes, toxic
Sentineis Assimilation, gasses, Saharan
Regional fusion, Modelling, AT dust, Ozone, UV
Site Processing chains Disturba lovels
of multimodal nces
data
Monthly or event
LIDARs, Event triggered Geo triggered
UAVs, Satellite, UAV post- Hazards assessments of
Sensors disaster precise ground deformations
mapping of damages Pre- due to land-sliding
Disaster

Mapping

Post-
Disaster
Mapping and recover
mapping

Multi-hazard risk

Archiving/Proces
sing

€inal BEYOND Workshop, 17 May 2016
*hens, Electra Palace
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FireHub: A Space based
Fire Management Hub

Haris KONTOES, Research Director NOA
BEYOND Coordinator

The BEYOND Advisory Committee meeting 7
June 24, 2016 samemeox - FP7-Regpot-2012-13-1



o Eceoncefor || = 1 X NPy Disastestub 5’7

EO Disaster st Tal X

Management
MO \‘\'\tori ng COm Pe tit/'o - 2 lid Date:26-08-2007 0300UTC

odel layer: Integrated Column (ngm3)

FLEXPART - NOA
Biomass Burning (Organic Carbon - OC)

o

BEST SERVICE CHALLENGE
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Institutional End Users and
stakeholders receiving the fire

MID AND LONGER-TERM

disaster services: P

SHORT-TERM
UPGRADES

MID AND
LONGER-
TERM

UPGRADES

The European CopernicuS Prdgram (EMS service)

® e
& The Hellenic Fire Brigades Operations’ Control Room (199)
& The Ministry of Env. (Directorate for Forests
Protection
& The Gen. Sec. Civil Protection
& The Forestry Services over Greece and Europe
& The National Cadastral Organisation
& The Local Authorities & Environmental Organisation: .
& The Greek Army
& The Public
& The European Fire Monitoring Center
& The Serbian HydroMet Service
& The BBU - Research Center for Disaster Management- Romania

(expressed interest)
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Active Fire Detection by MSG SEVIRI Instrument

VIS0.6 0.635 0.56 0.71 Surface, clouds, wind fields

1

2 VISO.8 0.81 0.74 0.88 Surface, clouds, wind fields

3 NIR16 164 150 1.78 Surface, cloud phase

4 R399 390 3.48 4.36 Surface, clouds, wind fields

5 WV6.2 625 535 7.15 Water vapor, high level clouds, atmospheric instability
6 WV73 735 685 7.85 Water vapor, atmospheric instability

7 IR8&7 870 830 9.1 Surface, clouds, atmospheric instability

8 IR9.7 9.66 938 9.94 Ozone

9 |R10.8 10.80 9.80 11.80 Surface, clouds, wind fields, atmospheric instability
10 IR12.0 12.00 11.00 13.00 Surface, clouds, atmospheric instability

11 IR13.4 13.40 12.40 14.40 Cirrus cloud height, atmospheric instability

12 HRV Broadband (about 0.4 - 1.1 um)  Surface, clouds
The BEYOND Advisory Committee meeting 5
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Setting up mtegrated satelllte 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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On going action

Hntegrate 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

Dissemination Network

Infoterra UK '
Eumetsat Darmstadt " T o

CLS ' ACRI Nid
IndraToulous‘ .

Madrid ‘ .

The BEYOND Advisory Committee meeting
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CLASSIFICATION PROCESS

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.
o
L
A
S
ot 0.5 KM
Ly
)
=
Detected Hotspots - Snapshot
Horspor: .
The BEYOND Advisory Committee meeting 7
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Natlonal Observatory of Athens Event
2 S e : Logo

Greek General Secretariat for Research and Technology o

http //ocean.space.noa.gr/bsm

’ # DIACHRONIC INVENTORY OF FOREST FIRES OVER
9 GREECE FROM 1984 TO PRESENT, WITH USE OF
LANDSAT 4, 5 7 SATEI.I.ITE DATA

The final BEYOND Wotkshop, 17 May 2016
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DisasterHub

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

The BEYOND Advisory Committee meeting
June 24, 2016
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What is innovative?

Hub of Data

< DisasterHub :
FloodHub

Hub of Crowdsourcing

Hub of Services

DisasterHub
introduces to the
EO community the
Hub of Hubs
architecture.

Geotags

The BEYOND Advisory Committee meeting
June 24, 2016
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What DisasterHub does?

O Enables the users to send a
geotag specifying a location
stricken by a hazardous
phenom enon. Authorized users

Citizens

L Provides the users with a Civil Authorities
near real-time feed of data
derived from the BEYOND
services.

O Offers a (currently limited)
toolbox that allows the
management and
visualization of the data
derived from the BEYOND
services, combined with
crowd generated and GEOSS
based data. 7

sgmnieon FP7-Regpot-2012-13-1

The outreach of most
services hit this wall
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Open Source Frameworks & tools

Who does it work?

@ o @@

Adobe PhoneGap Angular]S Apache Cordova AuthO Crosswalk lonic

WebView Framework
nocle P@@
®
(8
ngCordova NodelS Openlayers 3 PostgreSQL PostGIS

The BEYOND Advisory Committee meeting
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Nearest Events All Events

Flood struck the...
Started: 2015-02-01, Area: 2 Km?

view more

view more

Earthquake with epicenter...

Richter magnitude scale: 5.7

Wildfire broke out at...

Started: 2015-07-28, Ignition

point: (lon, lat), Area: 5 Km?
@

view more

g
36.214074, 28.012546 -@

The BEYOND Advisory Committee meeting
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Basic info of the & Post to DisasterHub «] Post which you can manage

layers derived from
geotag - -
. open data
ire alert

Coordinates: 37°48' 05" N 21°20'14"E

Add a short text - -

infO The fire has dangerously approached buildings in
the rural area of....

Click on the button to

Send a photo add a geotag

from the burnt

location ( G B

Q
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Click on a fire event
to navigate the
app’s map to the
specific burnt area
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FireHub

A Space based Fire Management Hub
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Thank you for your attention!

For more information

http://beyond-eocenter.eu
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