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Flood events are the Factors affecting floods

world’s most frequent
natural disasters

affecting a |arge number * Rainfall intensity and duration;

of people and assets. * Characteristics of the river and the basin (area, shape, slope,
soil type and land use), antecedent conditions, extreme
temperature;

* Drainage systems and river (or generally water resources)
management;

* Human activities, such as agriculture, urban development,
industry and tourism, but also climate change, contribute to an
increase in the likelihood and adverse impacts of flood events.

The final BEYOND Workshop, 17 May 2016
Athens, Electra Palace 5 7; FP7-Regpot-2012-23-1




Building a Cent
g
for EO-based monitoring of Natural Disasters

re of Excellence

European Union Floods Directive 2007/60/EC

The EU Floods Directive “on the assessment and management of flood risks”
aims to reduce and manage the risks that floods pose to human health, the
environment, cultural heritage, economic activity and infrastructure.

This Directive applies to inland waters as well as all coastal waters across the

whole territory of the EU, and defines flood as ‘a covering by water of land
not normally covered by water’.

Member States are ultimately required to establish flood risk management
plans focused on prevention, protection and preparedness.

The final BEYOND Workshop, 17 May 2016
Athens, Electra Palace Tz_ FP7-Regpot-2012-23-1




< '\‘W‘IIA‘Q‘

A

_|AASARS

FLOODS OBSERVATORY /

ITAPATHPHTHPIO ITAHMMYPQON

WITHIN THE FRAMEWORK OF THE BEYOND PROJECT SINCE JUNE 2013 / ZTO IMAAIZIO
TOY NMPOrPAMMATOZ BEYOND AO TON IOYNIO TOY 2013

€ Floods
9 2015/11/22 Dibér County
® 2015/11/22 Durrés

9 2015/11/22 Shkodér

9 2015/11/22 South Gjirokaste...

® 2015/11/22 Tirana

® 2016/01/16 Rhodopi

¥ 2016/01/17 Serres

® 2015/02/10 Kapitan Andreevo
® 2015/02/05 Soufli

¥ 2015/10/15 Knezica

9 2015/10/15 Prijedor

¥ 2015/10/15 Novi Grad

® 2015/10/15 Gradiska

¥ 2015/10/15 Kostajnica

¥ 2015/10/15 Kozarska Dubica

B A
Slov\e:ija'
2/

Croatia[\/ 5% i
Bosmaand)
Herzegovinay  gerbia (\,]

N »é
N
>

Monten o =

< roa
Loa
Cniuine

Romania M

Hungary

1(?\. RGM
7
J
2

The final BEYOND Workshop, 17 May 2016
Athens, Electra Palace

Building a Centre of Excellence
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We register major flood events and we publish the
flood mapping results produced following the
processing and photo-interpretation of satellite
Optical and SAR images.

Bosni and Herzegovina Flood - May 22, 2014

Legend

18.800 Meters
| River basin - May 6, 2014 [Jll Flooded regions - May 22, 2014
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Map Information

The map has been produced by he BEYOND Centre of Excelience. The
purpose of the current product &5 to map the fiood extent of the flood event
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BEYOND’s = Floods Observatory

i Central & South Albania
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Legend

Administratve Boundaries
B Freflocd extent: 210172015
B Post-fiood extent: 0210212015
Map Information

The map has been produced by e BEYOND Centre of Excelience. The

° purpose of the current product i 1 map the food extent of the flocd event
ase s u y. cccured on 0210272015 in the Central and Southern areas of Abana.
Data Sources

Inset map based on: ESRI Werld Imagery Basemap
Processed Imagery: Sentinel 1 SAR images acquired on 21/01/2015 and
02/02/2015 Veector layer: Administrative boundaies froen GADM (Global

Floods in o e

The map shows the water extent before and after the flood event that occured in
areas of Central and South Abania « on 02/02/2015. The pre.fiood and post-Siood
Sentinel 1 SAR GRDH images have been used for the production of the current
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Dissemination/Publication

The product is avaable through the BEYOND websie at the followng URL
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Framework
The map, elaborated in the framework of the BEYOND project is realised o

the best of our abikty. All geographic information has imiabons due 1o scale,
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Contact
E-mak: kontoes@noa gr, alexiatsouni@noa gr
BEYOND funded under: FP7-REGPOT-2012-2013-1
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We monitor all the flood events in
Arachthos & Acheloos river basins
and we publish the flood mapping
results produced following the
processing of Sentinel-1 images from
the Hellenic National Sentinel Data
Mirror Site (the first fully automated
process).
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\ A = 3 Observation Info:

We provide floods mapping and | L b " @ Time: 2150202 63131 [3
o ) ! d W @Lloc:21.02 E, 39.29 N
floods extent measuring.

1D Flooded Area (ha)

We have completed the processing ‘ | o e

and analysis for the first hydrological
year with available Sentinel-1
images (2014-2015).
We are now working on the second
hydrological year (2015-2016).

Bl

High Resolution Satellite Observations.
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FloodHub: BEYOND’s Floods Monitoring Service Architecture

Collaborative Hellenic SENTINEL =

Data HUB Data HUB ¥
Q¢ &'Y”
il m

Area of
Interest

el The Hellenic SENTINEL Data HUB continuously monitors the
Staikivied Bl ESA Collaborative Data HUB via a dedicated Application
Programming Interface (APl ).

8 Each time a SENTINEL acquisition is available (Level-1, SLC or

GRD) the Hellenic SENTINEL Data HUB extracts and stores the

relevant metadata as well as the original acquisition data first

| at a short-term and finally at a local (NOA premises) long-term
Mkl | storage archive (100 TB volume).

~114410/2015 INPUT
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Architecture

The floods monitoring application consists of a et
number of processing modules: Binary Flood Mask L0
extraction [A], Floods classification algorithm [C], )
Floods post-processing algorithm [D], Diachronic

Overlay analysis algorithm [E], as well as a number

of input data layers.
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FloodHub: BEYOND’s Floods Monitoring Service Architecture

Binary Flood Mask extraction algorithm [A]: S St
HR DEM input for each AOI. BFM derived after LGN
applying thresholding and noise reduction [l &F&ach &Fa
techniques to the Flood Prone Areas Index (MTI)

Map. BFM calculated once per AOI and used in D

to validate flooded pixels by C.

FLOODS MONITORING
Pre-Processing

: , Diachronic
Flood Prone
Areas Index Permanent FI:oded
(MTI) Map water mask reas >

'SENTINEL-1
SLC products
INPUT

\*“Q,“ ' Flooded
areas
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FloodHub: BEYOND’s Floods Monitoring Service Architecture

Diachronic Overlay analysis algorithm [E]: analysis et
over many SENTINEL acquisitions classified by C LN
as flooded/non-flooded pixels. Flooded pixels for [ &F&ach &,
at least 85% of all cases => Permanent Water

Mask. PWM calculated once per AOI and used in D

to eliminate flooded pixels by C.
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We have established cooperation with the
Public Power Corporation S.A. Hellas (PPC S.A.),
as there is a mutual interest in the field of
studying floods and developing a methodology
for monitoring and management of flood risks.

The contribution of PPC S.A. covers the provision of relevant expertise and
information derived from the processing of the in-situ collected data of the
hydrometeorological network operated by PPC S.A., and data relating to the
management of the hydrological basins under study.

The final BEYOND Workshop, 17 May 2016
Athens, Electra Palace
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CASE STUDY:
The first case study is the river basin of
Arachthos (2.209 km?), a river with several flood
events, just upstream of the city of Arta, where
PPC S.A. is operating two hydroelectric plants:
1) a large one known as Pournari | (effective
capacity of reservoir 303 million m3)
2) a smaller one known as Pournari Il (effective

capacity of reservoir 4 million m3).

The final BEYOND Workshop, 17 May 2016
Athens, Electra Palace
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Building a Centre of Excellence
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1st training: 9-13 February 2015
2nd training: 11-15 April 2016

ITORAGGIO |
TALE

www.cimafoundation.org
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BEYOND Twinning with CIMA Research Foundation, Italy

CIMA has developed the DEWETRA platform, a real-time integrated system
for hydro-meteorological and wildfire risk forecasting, monitoring and
prevention which is fully operational at the Italian Prime Minister Office —
National Department for Civil Protection — “Centro Funzionale Centrale”.

In the field of floods CIMA has developed the Flood-PROOFS (Flood-
PRObabilistic Operational Forecasting System), a system which is operative in
real time since 2008, designed to assist decision makers during the
operational phases of flood forecasting, nowcasting, mitigation and
monitoring in small and medium catchments (areas of the order of some 103
km?), typical of Mediterranean environment.

Flood-PROOFS includes the Continuum model, a continuous distributed
hydrological model that strongly relies on a morphological approach, based
on a novel way for the drainage network components identification.

The final BEYOND Workshop, 17 May 2016
Athens, Electra Palace Tz_ FP7-Regpot-2012-23-1
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. . E ial M D
A complete and distributed model that S3M %sent;emp;:::e a Not escential Meteo Data
allows to simulate the main hydrological Solas Radiation Y e A o S
processes. \\ //
W . . E al Land D
Designed with simple but robust processes ey endal Land Daa Not essential Land Data (time variant)
. . . o *]* S peeeene=s LAT (Leaf Area Index)

schematization and with the possibility to ex [ Continuum J i

. e e I I & = wegetation heat coe
exploit remote sensing data. |t can be  CowesionONHerwnR .

implemented also in scarce data / \ " Hyorauiic manoeuvres

environments

Output State variables

+Discharge *Vegetation Retention

*Simple but complete description of Hydrological Cycle

*Water volume in the first soil layer

*Soil Moisture
+Fully Distributed *Land Surface Temperature e e
RESEARCH *Evapotranspiration *Surface routing

*Complete Mass Balance e Surface water level
Energy Bal z
*Energy Balance z .. .
e | S Il 1st training: Introduction to Flood-PROOFS
*Based on simple terrain data > . .
St fP‘ Y nll System, focusmg on the Continuum
*Possibility of using satellite data . . . .

! & Clm(x =3 hydrological model, including theoretical
*Aptitude to data assimilation OBSERVE TO PREDICT

PREDICT TO PREVENT. background & Orba case study in NW Italy.
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Continuum distributed hydrological model

2nd training: Set up of the Continuum model for Arachthos river case study in West Greece:
Preparation of the input static data;
Adaptation of scripts and generation of the static data for the model;
Preparation of a sample of meteorological timeseries for the model,;
Interpolation of the meteorological variables;

Preparation of the configuration file and the calibration of the model.

The final BEYOND Workshop, 17 May 2016
Athens, Electra Palace
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Collection of all the
available meteorological
and hydrometric timeseries
of the last 5 years for the
running of the model in
Arachthos river basin.

Stations:

* PPCS.A.
e HNMS
* NOA
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Legend
HNMS stations
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NOA stations
Arachthos river basin
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