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Mandra flood 2017 (24 fatalities): Setup of an integrated web GIS platform

Analysis of the flood in west Attica on 15/11/2017
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Mandra 2020: Architecture of the FloodHUB system

An integrated near-real-
time flood monitoring
system:

based on modeling,
multi-source EO and
crowdsourced data

with a fully scalable and
transferable modular
architecture

delivering a reliable
operational awareness
picture of the crisis
every 5 minutes to all
the relevant authorities
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Near-real-time ingestion and

assimilation of:

hydrometeorological
parameters measured at
3 in-situ telemetric
stations (installed at 3
critical locations)

satellite data (e.g. from
high resolution Sentinels
collected from the
Hellenic Mirror Site)

crowdsourced data
(collected via the
dedicated crowdsourcing
platform).




Web platform of the 3 telemetric hydrometeorological stations
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Web platform of the 3 telemetric hydrometeorological stations
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Web platform of the 3 telemetric hydrometeorological stations
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Web platform of the 3 telemetric hydrometeorological stations
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Web platform of the 3 telemetric hydrometeorological stations
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Live Photos
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SELECTION FILTERS FOR DATA VIEW

Date Interval: Date From* Time from Date To* Time to
Choose Interval v 00:00 23:59
Sensors™
average surface velocity Water level Discharge Barometric Pressure
Air temp Relative humidity HAiaki akTivoBoAia Wind direction
Wind speed Rainfall Battery supply
(J Single Y Axis

Compare to sensors of other stations:

Select one or more stations to compare

View per: Minutes Hour Day Week Month Year

The BEYOND Center of Excellence can now provide to the relevant operational bodies

(e.g. civil protection and local authorities) every 5 minutes measurements for 10

parameters: rainfall, water level, discharge, average surface water velocity, wind direction,

wind speed, air temperature, barometric pressure, relative humidity and solar radiation.




Real-time crowdsourcing platform for staff and volunteers

N FloodHub
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Integrated near-real-time flood monitoring system
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Integrated near-real-time flood monitoring system
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ulic simulation

RIVER BASIN
57 km?

SUBBASINS
19

RAINFALL IDF CURVE
Koutsoyiannis &
Baloutsos, 2000

DISTRIBUTION
Worst profile method

TIME OF
CONCENTRATION
Kirpich (SCS) method



Hydrologic & hydraulic simulation
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HYDROLOGIC MODELING:
HEC-HMS
(free & open access )

Input: rainfall data through
HEC-DSS for various
combinations of return
periods T (years) and rainfall
duration d (hours)

SCS-CN (Curve Number)
method for extracting the
excess from the gross rainfall,
and the unit hydrograph, for
propagating the surface
runoff to the basin outlet

Run: all scenarios

Output: flow hydrographs
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Hydrologic & hydraulic simulation

HYDROLOGIC MODELING:
HEC-HMS
(free & open access )

Input: rainfall data through
HEC-DSS for various
combinations of return
periods T (years) and rainfall
duration d (hours)

SCS-CN (Curve Number)
method for extracting the
excess from the gross rainfall,
and the unit hydrograph, for
propagating the surface
runoff to the basin outlet

Run: all scenarios

Output: flow hydrographs

—
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Hydrologic & hydraulic simulation

Antecedent
Soil
Moisture
Conditions

CN |
Dry
conditions

CNII
Average
conditions

CN Il
Wet
conditions

T =50 years

T50 CNI D3
T50 CNI D6
T50 CNI D9
T50 CNII D3
T50 CNII D6
T50 CNII D9
T50 CNIlI D3
T50 CNIII D6
T50 CNIII D9

T =100 years

T100 CNI D3
T100 CNI D6
T100 CNI D9
T100 CNII D3
T100 CNII D6
T100 CNII D9
T100 CNIII D3
T100 CNIII D6
T100 CNIII D9

T = 200 years

T200 CNI D3
T200 CNI D6
T200 CNI DS
T200 CNII D3
T200 CNII D6
T200 CNII D9
T200 CNIII D3
T200 CNIII D6
T200 CNIII D9

T =500 years

T500 CNI D3
T500 CNI D6
T500 CNI D9
T500 CNII D3
T500 CNII D6
T500 CNII D9
T500 CNIII D3
T500 CNIII D6
T500 CNIII D9

T =1000 years

T1000 CNI D3
T1000 CNI D6
T1000 CNI D9
T1000 CNII D3
T1000 CNII D6
T1000 CNII DS
T1000 CNIII D3
T1000 CNIII D6
T1000 CNIII D9

HYDRAULIC MODELING:
HEC-RAS
(free & open access )

Input:
* flow hydrographs for

each stream of the
hydrographic network

* banks and road network
through breaklines

* DEM at 5m spatial
resolution provided by
the National Cadastre and
Mapping Agency SA of
Greece

Run: All scenarios at 10m
spatial resolution (2D
mesh)

Output: flood extent
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Flood mapping results T = 50 years

CN I
Dry conditions

CN Il
Average
conditions

CN IlI
Wet
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Flood mapping results T = 100 years
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Flood mapping results T = 200 years
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Flood mapping results T = 500 years
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Dry conditions

CN Il
Average
conditions

CN Il
Wet
conditions




Flood mapping results T = 1000 years
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Mandra flood 2017: modelling (blue) vs EO mapping (pink)

Blue:
Simulation
of flood
scenario
T1000
CNIlI
dé

Pink:
VHR
satellite-
based
mapping
(Worldview)



FloodHUB system in support of the decision makers

In line with the requirements for the implementation of the:

v EU Floods Directive 2007/60/EC “on the assessment and management of flood risks”
v" Sendai Framework for Disaster Risk Reduction

v UN SDGs:

NO ZERD CLEAN WATER INDUSTRY, INNOVATION 1 SUSTAINABLE CITIES 1 CLIMATE
POVERTY HUNGER AND SANITATION ANDINFRASTRUCTURE AND COMMUNITIES ACTION

Kt | - ﬁEéﬁ

v' GEO’s Societal Benefit Areas:

Disaster Resilience

E) Sustainable Urban Development

&P Water Resources Management

Public Health Surveillance

€ rood Security and Sustainable Agriculture

€D Infrastructure and Transportation Management
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https://www.earthobservations.org/area.php?a=dr
https://www.earthobservations.org/area.php?a=wrm
https://www.earthobservations.org/area.php?a=fssa
https://www.earthobservations.org/area.php?a=itm

Stakeholders’ trainings in the operational FloodHUB system
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Ad-hoc flood mapping )
Evros flood 15/01/2021 BEYND

s
IAASARS

"EBpog
@ FloodHub Xaproypd@non NG EKTAONS THS
IAASARS TAnuPUpPag - 15/01/2021

On 15/01/2021 the first
available Sentinels

satellite images (spatial
resolution 10 m) after the
| flood event were collected

Gid: WGS 1884 Coordinate System 1:250,000

it from the Hellenic Mirror

B nuopopiveg exaos - 150172021

.
| Yoporoya Aexavn EBpou (eMavxa emxpdrea) S I te .
.

MAnpogopieg Xdprn
O xdpmg bxor daproupyne umnpeaia FloodHub tou Kivigou Emenyc
Napardpaong 1 Mg ke

R = radar Sentinel-1B &
TR o optical Sentinel-2A.

Inyég AeSopévwy
(< to

Huepopnvia Napaywydg: 16/01/2021

v Santioal-8 501 2A, A o i avéhuang 10 m,
2 A o

oupfdvIos Bopugopi) Ldva Sentnl-1A,
o QUGN 16 me oo JAGOK 9 28 NothBpw 2015,
TomxA opa 07.22:46

The flooded area in
Greece was estimated
R 6.628 ha:

Bp. Xapag Koviotg, Are vS uvirig Eptuviov EAA
E-mail kontoes@noa.

e 83.4% agricultural land.
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Ad-hoc flood mapping A
Evros flood 02/02/2021 BEYOND |

i S
IAASARS

‘EBpog
FloodHub Xaproypd@non TnNG £KTaong Tng
TIAASARS - TANPpUpag - 02/02/2021

On 02/02/2021 the first
available radar satellite
image Sentinel-1A (spatial
resolution 10 m) after the

flood event was collected

s from the Hellenic Mirror

I rpopiveg exrtong - 0210212021

[ YBpohoviki) Aexavn EBp0U (EANVIKN EMKpATEIG) S o t
MAnpogopitg Xdptn I e *

O xdpIC by SnpIouoyNBel ams Ty uTpeaia FloodHub Tou Kévipou EmeTnudy
lapardpnons 15 1 ko dopupopms Th\emaxsmong BEYOND rou IAALETIEAA.

TOU TIPOIOVTOG EIVGI VG XUPTOYPGAGE! TIG EXIGTTK TIOU TIGPAHEVOUY
wmuuumm; omc 2 BeBpouapiou 2021 AT EYWKN ETXPOTEIN TC LBPOAOYIRTG
Acxdving T0u TToTaRO0 EBPOV, WETG TG EVIOVES BROYOTTLITC TTOU EXBAAGBNKOY TV
1n @eBpovapiou 2021 it TPOYIKG ATIOAGYITE Tov TVIYlG ToU ApxiTTupoopEaT
Zopupémouhou luéwwi kATt M EXTAEDN Tou KABAKOVTOS, TIG TIPLITES pECjiEpraviS
@pEg TG WG NPEAS, KaI TNV TPBRAON EXTETBYEVWY KATTITROPLY.

A S i | h e f | 00 d ed area was
extynBnxt oma 87 499 oTpéppara (8 750 exapa) xal KATKAKE!

KUpIW (KaTd B5,5%) QYPOTIKLS Kl KAAMEPYOUMEVES EXTGEG.

Nnyég AsSopévwv P
o B S T T estimate 8 4 5 O a:
Nomotarca seposoput s Sernak 14, xoputs oxtons m . .

AgoTTONBNKE. ETionNg. TpoyEVEaTERN Tou GUUBAVIOS BOPUPODKI) CIKOVT
Sentinek-1A, xwpikiiS avaAuang 10 m, n oToia AGENKE aTIG
28 Noeppiou 2019, Tomn) wpa 07:22:46

s 85.5% agricultural land.

To yapTOyPaIKS TPOIOY SNUIOUPYABNKE BECW TPOEMEEEDYaTiag Ty BOpPUPOPLN
ExOviN KAl EQAPUOYAS KATAANMY KaTwGAWY OTIC TOAMOE WV xai VH,
HE TMGPGMNAN QUITOEPAVENT TV EXSVLLV

Anpooigvuon
To mpoi6y dearBcTal tow MG TOCTARGS Tou BEYOND a1y axéAoun
&euBuvan URL: hitp:iibeyond-eocenter euindex phpfioods

_x;
iy SO One Chief Firefighter
BEYOND funded under: FP7-REGPOT-2012-2013-1 -
dead.
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Ad-hoc flood mapping BEYQ ND o

}%T - ng Evros flood 02/02/202 1 -— d eta iI Centre of EO Research & Satellite Remote Sensing
U R;\;» IAASARS

‘EBpog - AeTrTopépEia

@ B EYQ N D FloodHub Xaptoypdenon Tng £EKTaong Tng

TANppUpag - 02/02/2021

Conten of £O Ravearch &

—_
IAASARS

The area between
Alexandroupolis and the
delta of Evros was given in
detail on a separate map.

Huepopnvia Napaywyrg: 02/02/2021

40°55'0"N

Xaproypagikég MAnpogopieg -
Yosuunue The flooded area was

I niuppotveg exrton - 0210212021

————————— estimated 4.093 ha:

A ieg Xdprn
O yépms éxut T U Tou K I
me ng BE 0

oS et e T 70.1% agricultural land.

0 avamds ou mpoidvioscl va YOpIoypapfti mo AeTopspus 1y (1con g
1ou bika g tvioves.

o
bw»eumv T 1n Scfpouapiou 2021, it TpayR ATOISNILS To¥ TS 100
Ap(ITUPOTAETTY ZaPEIDGTIOUAOU I KATH TN EXTEAZG TOU K
TIg TpWTEG PeonpEpavig GPEG TNG G AERaS, Kl TV TIpSkANGN EXTETGLEVLIY
KGOGTPOPY.

s, 0 éxiaon xaomn
exnpBnee oTa 40.925 oTpéuuara (4.083 xadpia) kol xotaxkidel
Kupig (KAt 70.1%) QyPOTIKE KCI KAMIEPYOUEVES EKTATEK,

Mnyég AcSopévwv
Aaennmqu Bopupopiki LIkvG Sentinel-1A,, ywprwric aviAvong 10 m,
‘omoia Aigénke oTis 2 Depouapiou 2021, TomRA Gpa 06:22:50.
emiong,
Sentnel-1A, ywpwiic avihuong 10 m, n onoia Medne aTg
28 NoepBpiou 20189, Yomxi wpa 07:22:46

il f) Xdprn
EIKOVIOY KOl E4aPUOYTIG KTGANAGLY KGTIGNLRY OTIG TOMSOEIS VA Kal VM,
BE TIGPGRAM GRuTOLPNVEID TLSY EIKOVIY.

Anpogicuon

Topo Wéow g 1TooTASa T
&e08uvon URL: hitp:libeyond-eocenter ewindex phpifioods

Zroixsia Emkovwviag

Ap. Xapag Kovrots, Alwewm; Epeuviov EAR
E-mai kontoes@noa
BEYOND funded under: FPT-REGPOT-2012-2013-1

v i
25°55'0"E 26°0" 26°! 26°10'0"E



BEYQ ND FloodHub

Ad-hoc flood mapping
Evros flood 02/02/2021 — burnt areas

‘EBpog - AemrTopépeia: ATTaAdg
XapToypdenon Tng TANUUUPICHEVNG
éxraong (02/02/2021) kai TNG KAPEVNG

ékTaong (2020)

Hugpopnvia Napaywyrig: 03/02/2021

Xaproypagikég MAnpogopieg
o awsolw o e s

Grid: WGS 1084 Coordinate Sy 1:15,000
Ymoéuvnua

= MAqppupopéwn ¢xraon (02/02/2021)
B <ot txraon (2020)

If
O xoprng txt Mumpmal ané mv mwmn FloodHub 10U KMpou Emomudn
¢ BEYOND 100 IAAAET/EAA

(2020) Ot OUOXETIOWS e TV
ATIaAOU eTd Tic Evioveg By

o o BEYOND o axhoct
Sedovon b tp meyond-sccenter euindex phofiond

Zroixeia Emkowvwviag

Ap. Xapng Koviot, Aucubuviig Epeuviiov EAA
E-mail komceon r

BEYOND funded under: FP7-REGPOT-2012-2013-1

BEYAOND

Centre of EO Research & Satellite Remote Sensing

EREINAGEEICEERGEIAYES
burned recently (2020)
was mapped in relation to
the area that flooded
downstream in the area of
Apalos, where the Chief
Firefighter died.

The burned area shown
on the map in red was
estimated by BEYOND
FireHub service at 87 ha
and was mainly hardwood
vegetation (60%).




NOA/BEYOND
FireHub service

Forest Fire Aug 2023
Sentinel-2

burnt scar mapping
(in red)
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Cantre of EO Rerearch & Satellite Remote Seasing
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Hpepopnvia Napaywyng: 29/08/2023
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77 Kapévn éxraon, 29/08/2023
Nahi6Tepeg Kapéveg EKTATEIG
I Npootateudpeveg mepioxés NATURA2000

MAnpogopieg Xdptn
O xépmg éxe dnioupyndel ané Ty Emiyeipnoiaxh Movéda BEYOND 1ou IAAAET/EAA.
O OKOTIEG Tou TIPOIBVTOG GUTOU EIVal Va BWOE! Ia EKTING TG EMPAVEIGE Twv
KGHEVWY EKTGOEWY TG TTUPKAYIGS GT EupUTEpN TIEpIOX' Tou AouTpol Tou Arjliou
anig (Wpa 12:05) an6 Ty unmpeoia
xai 6 yiv FireHub

ter.eu/index phpiiweb mg Movadag
BEYOND (htt: /lbeyond-eocenter.eu/) 1ou IAAAET/EAA (www.noa.gr).
Fextkrion T Kayvm Exmaome. n 6Tl BaoiOMKE O BOpUGOPeS SOV VAWK
avéhuong, utioAayiaTnke 79.000 ha.

Nnyég AsSopévwy
Encéepyaopéves Aopugopikis Eixoves Sentinel-2 uynhi Xwpikig avahuong (10 m),
He i Kal

Anpocituon
To mpoiov SiaTiBeTal péow TG 10T00EAiBag Tou BEYOND oty axdhoun
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Flood risk assessment

A )

BEYOND

The Operational Unit BEYOND /
IAASARS / NOA in cooperation with the
Research Group ITIA/ School of Civil
Engineering/ NTUA studied five river
basins (Pikrodafni, Giorgis, Sourres and
Agia Aikaterini streams and i . :
Sarantapotamos and Kifisos rivers) in (B Re el Qévo
the Region of Attica, which are

included in 23 Municipalities. Psatha.$¢ea \vw

A new methodology for flood risk
assessment was introduced and
implemented at the most high-risk
river basins in Attica, by analyzing the
vulnerability and the exposure of the
river basin to flood risk, in conjunction
with  the actual physical and
socioeconomic parameters in order to

propose mitigation measures. The five FirSr basins IS

Region of Attica

Programming Agreement of 03/03/2021 between the Prefecture of Attica and the
National Observatory of Athens — Part A: «Earthquake, fire and flood risk assessment in
the region of Attica», 2.2 million Euros.

EAAHNIKH AHMOKPATIA
NEPIOEPEIA ATTIKHE
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Flood risk assessment
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produced by an integrated Ombrian curves  Land Use/Land Cover Curve Number
methodology that includes schematic | ! l
remote sensing, geo-spatial hyetographs  Manning’s coefficient layer Infiltration
data, in-situ observations, and ' layer
hyd rologic and hyd raulic Geometry & boundary conditions !
simulations. HEC-RAS Hn::;rsd
This holistic multi-parameter HEC-HMS flow hydrographs
methodology was developed by
the FIOOdHUb researCh group Geometry & boundary conditions A
of the BEYOND/IAASARS/NOA LISFLOOD -FP
in cooperation with the ITIA _ _ _ -
Population density o+ Population age + Building type
research group of NTUA. — - leyr
Objective land values layer —— - EXEREE

maps

EAAHNIKH AHMOKPATIA - eh e AD
NEPIOEPEIA ATTIKHE ond s IAASARS

The methodological framework for flood risk assessment in Attica Region




Flood risk assessment
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Alexia Tsouni
alexiatsouni@noa.gr
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