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uilding a Centre of Excellence
for EO- bd ed monitoring of Natural Disasters

Flood events are the Factors affecting floods

world’s most frequent
natural disasters

affecting a large 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.
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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.
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FLOODS OBSERVATORY / We register major flood events and we publish the
ITAPATHPHTHPIO IIAHMMYPQON

flood mapping results produced following the
WITHIN THE FRAMEWORK OF THE BEYOND PROJECT SINCE JUNE 2013 / ETO MAAIZIO . . . .
TOY NPOrPAMMATOE BEYOND AMO TON IOYNIO TOY 2013 processing and photo-|nterpretat|on of satellite
Optical and SAR images.
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BEYOND’s
Floods
Observatory
for Greece &
South-Eastern
Europe
Case study:
Floods in
Greece,
Bulgaria,
Turkey,
Evros river,
05/02/2015
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S. Bulgaria, N.E. Greece and
N.W. Turkey
Flood Extent Map, 05/02/2015

1 date: 10052016
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Legend

Administrative Boundaries.
B Freflood extent: ZV012015
I Fostficod extent 100022015
Map Information
The map has bpen produced by S BEYOND Cenve of Excellence. The
purposa of thr curmant product o o map the food sxtent of the flood avent
eccured on DR0R015 ol the area sounding the barders of Bulgana, Greece
and Turkey
Data Sources
Insat map based on: ESR Warld Imagery Bassmap
Processed Imagery: Sentinel 1 SAR images acquired on 28012015 and
1000272015 Vector layer: Adminssirative boundaries from GADM (Global

S Administrative Aseas) database.

W8 The map shows the water extent beore and alter the flood event that ocoured at

In anpa surcunding the berders of Buigara, Groeecs and Turkey on 10022015,
The pre-ficod and post-food Sentinel 1 SAR GROH images have been used for

vesder v LLILE ks, 5. K-meiares chastering, B Photoinderprstabion

Di inati blica

The preduct 5. avadabla through the BEYOND webs e 81 the fellowsrsg URL:
heapibayord-socerter, sulindex phpfiocds

Eramewaork

The map, elaborated in the framework of the BEYOND project. is realised fo
the best of our abilty. AN geographic informartion has limitatons due 1o scabe,
fesolution and dabe of ongral dath sources.

Contact
Exmail: kentoesifinoa. gr, alexiatsounif@noa gr
BEYOND handed under: FPT-RESPOT.2012:3013.4
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BEYOND’s ; = Floods Observatory
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B EYO N D; S ).e: ] N Floods Observatory

[ Central & South Albania
F | 00 d S Fl_ood Extent Map, 02/02/2015

Observatory
for Greece &
South-Eastern

Europe

Il Fre-fiood extent: 21012015
El Fost-ficod extent: 0210272015

The map has been prodiced by e BEYOND Cene of Excellence. The
[} prpose of the curent product i te map Bhe food extent of the flecd event
a S e S u eccured on G2022015 in the Central and Southem areas of ADane.
[ ]
Data Sources
. Inset map based on: ESRI World Imagery Basemap

Processed Imagery: Sentinel 1 SAR images acquired on 2110112015 and
02022015 Mector kayer: Administratios boundares Fom GADM (Global

Floods in SR

The map shows the water extent before and afler the food event that oocured in
areas of Central and South Albani i on (2022015, The pre-fiood and post-Sood
Sentinel 1 SAR GROH images have been used for the production of the curment

(] mapmage processing was done Using ESA SNAPY3.0 toolbax. The sieps
: falicrwed were: 1. Ractiometric calibration, 2. Speckle nosae fitering. 3. Terrain
i camuction, 4. Applcatca of Dem, Permanaent walsr and LULG masks, 5 K-means
chustering, . Frotonterpretation
Dissemination/Publication

The product i avadable through the BEYOND website o1 the followng UIRL:
hep:ibeyord-socerter sulindex phefloods

Framework

The map, elaborated in the framework of the BEYOND peoject. is realised 1o
the best of cur abilty. Al geographic information has lmitations due to scale,
fesalution and date of ofignal data sources.

Contact
E-rmail: kenloes@inoa gr, alexiatscuni@nca gr
BEYOND fanded under: FPT-REOPOT-2012-24134
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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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Building a Centre of Excellence T
- for EO-based monitoring of Natural ledbters
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\ A ‘ = s Observation Info:

We provide floods mapping and | Lo @ Time: 20150202 163131 [

o @Lloc:21.02 E, 39.29 N
floods extent measuring. T

We have completed the processing | " ro

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).

Legend.
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Collaborative Hellenic SENTINEL
Data HUB DataHUB

Thresholding &
Noise Reduction

Diachronic W&
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Area of
Interest

BEYOND Processing Node—d
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L
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FloodHub: BEYOND’s Floods Monitoring Service Architecture

Collaborative Hellenic SENTINEL T
Data HUB Data HUB & e

DATA RETRIEVAL

Sl The Hellenic SENTINEL Data HUB continuously monitors the
Staivied Il ESA  Collaborative Data HUB via a dedicated Application
Programming Interface (API ).

Area of
Interest

§ 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

Sl | storage archive (100 TB volume).

=) 14§10/2015 INPUT
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FloodHub: BEYOND’s Floods Monitoring Service Architecture

The floods monitoring application consists of a bk
number of processing modules: Binary Flood Mask ST
extraction [A], Floods classification algorithm [C], 74 |
Floods post-processing algorithm [D], Diachronic

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

of input data layers.

gt 1 Y T o o3 Diachronic
Flood Prone i : Flooded
Areas Index £ Permanent Are:
{MTI) Map Mask water mask reas

&

SENTINEL-1
SLC products
INPUT

i1 LT % Flooded
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1
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FloodHub: BEYOND’s Floods Monitoring Service

Binary Flood Mask extraction algorithm [A]: T
HR DEM input for each AOI. BFM derived after L N
applying thresholding and noise reduction & /‘1’3 ' "{'__/f’“l"{_'f
techniques to the Flood Prone Areas Index (MTI) IV ER e al T8 waae'dl
Map. BFM calculated once per AOI and used in D
to validate flooded pixels by C.

o

FLOODS MONITORING
Pre-Processing
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<
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i oy 4 % Flooded
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SLC products 0 bl o _
INPUT ¥ | ;
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FloodHub: BEYOND’s Floods Monitoring Service Architecture

Diachronic Overlay analysis algorithm [E]: analysis bk
over many SENTINEL acquisitions classified by C SIS
as flooded/non-flooded pixels. Flooded pixels for el A
at least 85% of all cases => Permanent Water

Mask. PWM calculated once per AOIl and used in D

to eliminate flooded pixels by C.

FLOODS MONITORING
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Building a Centre of Excellence

Collaborative Hellenic SENTINEL

Data HUB DataHUB

Thresholding &
Noise Reduction

Retrieve
SENTINEL-1
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FloodHub: BEYOND’s Floods Monitoring Service

VIDEO
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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.
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CASE STUDY:

The first case study is the river basin of
Arachthos (1.850 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
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Building a Centre of Excellence
- for EO-based monitoring of Natural Disasters

1st training: 9-13 February 2015
2nd training: 11-15 April 2016

www.cimafoundation.org

Athens, Electra Palace | FP7-Regpot-2012-23-1
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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
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Continuum distributed hydrological model

a - 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 Solar Radiation e A o S
processes. \\ //

' . v E al Land D
Designed with simple but robust processes ey oental Land Daa Not essential Land Data (time vasiant

. . " o e S peeesae=s LAT (Leaf Area Index)

schematization and with the possibility to N [ Continuum J i

. e (R [P (vegetation heat coe:
exploit remote sensing data. It can be  CowesenNHomenk

implemented also in scarce data / \ 7 Hydraulc manoeuvres

environments

Output State variables

+Discharge *Vegetation Retention

*Simple but complete description of Hydrological Cycle

+Soil Moisture *Water volume in the first soil layer

s g *Water tabl
’FU")!' D‘IStr‘IbUtEd +Land Surface Temperature atet table
RESEARCH N *Surface routing

*Evapotranspiration

«Surface water level

*Complete Mass Balance

*Energy Balance
e 1st training: Introduction to Flood-PROOFS

system, focusing on the Continuum

*Based on simple terrain data

*Possibility of using satellite data

m
o
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>
-
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C1IMOL

hydrological model, including theoretical
background & Orba case study in NW lItaly.

’APtitUdE to data assimilation OBSERVE TO PREDICT,
PREDICT TO PREVENT.
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http://www.amicidipontecarrega.it/cima-research-foundation/

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
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“"™* Aracthos Basin - DEM and Hydrographic Network
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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:
e PPCS.A.
e HNMS
e NOA s it

® PPC S.A stations
NOA stations
Arachthos river basin

Kilometers

9 45 0 9
H N .
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