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

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 

HELLENIC PETROLEUM S.A.

https://www.helpe.gr/en/
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Web platform of the 3 telemetric hydrometeorological stations 

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



Integrated near-real-time flood monitoring system



Integrated near-real-time flood monitoring system



Hydrologic & hydraulic simulation

RIVER BASIN 
57 km2

SUBBASINS
19

RAINFALL IDF CURVE
Koutsoyiannis & 
Baloutsos, 2000

DISTRIBUTION
Worst profile method

TIME OF 
CONCENTRATION
Kirpich (SCS) method



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

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

Antecedent 
Soil 
Moisture 
Conditions

T = 50 years T = 100 years T = 200 years T = 500 years T = 1000 years

CN Ι
Dry 
conditions

T50 CNΙ D3 T100 CNΙ D3 T200 CNΙ D3 T500 CNΙ D3 T1000 CNΙ D3

T50 CNΙ D6 T100  CNΙ D6 T200  CNΙ D6 T500  CNΙ D6 T1000  CNΙ D6

T50 CNΙ D9 T100  CNΙ D9 T200  CNΙ D9 T500  CNΙ D9 T1000  CNΙ D9

CN II
Average 
conditions

T50 CNΙΙ D3 T100  CNΙΙ D3 T200  CNΙΙ D3 T500  CNΙΙ D3 T1000  CNΙΙ D3

T50 CNΙΙ D6 T100  CNΙΙ D6 T200  CNΙΙ D6 T500  CNΙΙ D6 T1000  CNΙΙ D6

T50 CNΙΙ D9 T100  CNΙΙ D9 T200  CNΙΙ D9 T500  CNΙΙ D9 T1000  CNΙΙ D9

CN III
Wet 
conditions

T50 CNΙΙΙ D3 T100  CNΙΙΙ D3 T200  CNΙΙΙ D3 T500  CNΙΙΙ D3 T1000  CNΙΙΙ D3

T50 CNΙΙΙ D6 T100  CNΙΙΙ D6 T200  CNΙΙΙ D6 T500  CNΙΙΙ D6 T1000  CNΙΙΙ D6

T50 CNΙΙΙ D9 T100  CNΙΙΙ D9 T200  CNΙΙΙ D9 T500  CNΙΙΙ D9 T1000  CNΙΙΙ D9



Flood mapping results T = 50 years



Flood mapping results T = 100 years



Flood mapping results T = 200 years



Flood mapping results T = 500 years



Flood mapping results T = 1000 years



Mandra flood 2017: modelling (blue) vs ΕΟ mapping (pink)

Pink:
VHR 

satellite-
based 

mapping 
(Worldview)

Blue:
Simulation 

of flood 
scenario

Τ1000
CNIII

d6



FloodHUB system in support of the decision makers 

In line with the requirements for the implementation of the:

✓ EU Floods Directive 2007/60/EC “on the assessment and management of flood risks”

✓ Sendai Framework for Disaster Risk Reduction

✓ UN SDGs: 

✓ GEO’s Societal Benefit Areas:
https://www.earthobservations.org/images/page-graphics/sba_dr_header.png

https://www.earthobservations.org/images/page-graphics/sba_wrm_header.png

https://www.earthobservations.org/images/page-graphics/sba_fssa_header.png

https://www.earthobservations.org/images/page-graphics/sba_itm_header.png

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



Ad-hoc flood mapping
Evros flood 15/01/2021

On 15/01/2021 the first 
available Sentinels 
satellite images (spatial 
resolution 10 m) after the 
flood event were collected 
from the Hellenic Mirror
Site:
radar Sentinel-1B &
optical Sentinel-2A.

The flooded area in 
Greece was estimated 
6.628 ha:
83.4% agricultural land.



Ad-hoc flood mapping
Evros flood 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 
from the Hellenic Mirror
Site.

The flooded area was 
estimated 8.750 ha: 
85.5% agricultural land.

One Chief Firefighter 
dead.



Ad-hoc flood mapping
Evros flood 02/02/2021 – detail

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

The flooded area was 
estimated 4.093 ha: 
70.1% agricultural land.



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

Finally, the area that was 
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)



NOA/BEYOND
FloodHub service

Evros river basin
(in blue)

Sentinel-1
diachronic flood

mapping
(automated
processing 
since 2018)

Copernicus Dataspace 
Ecosystem 

(dataspace.copernicus.eu)

https://floodhub.beyond-eocenter.eu/diachronic

https://floodhub.beyond-eocenter.eu/diachronic


NOA/BEYOND
FloodHub service:

Sentinel-1
diachronic flood

mapping
(automated
processing 
since 2018)

NOA/BEYOND
FireHub service:

Sentinel-2
burnt scar 

mapping in red 
(since 1984 – 
starting with 

Landsat)

Evros river basin 
(in blue)



NOA/BEYOND
FloodHub service:

Sentinel-1
diachronic flood

mapping
(automated
processing 
since 2018)

Forest Fire Aug 2023

Sentinel-2
burnt scar mapping

(in red)



NOA/BEYOND
FloodHub service

Sentinel-1
diachronic flood

mapping
(automated
processing 
since 2018)

Evros river basin
(in blue)

Flood in Feb 2021
(in black)
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NOA/BEYOND
FloodHub service

Sentinel-1
diachronic flood

mapping
(automated
processing 
since 2018)

• Automated searching, 

downloading & processing 

of Sentinel-1 GRD data

• Use of RandomForest 

algorithm for water 

detection

• Use of technologies: 

Python scripts/libraries, ESA 

SNAP, OpenDataCube, 

GeoServer



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 
Sarantapotamos and Kifisos rivers) in 
the Region of Attica,  which are 
included in 23 Municipalities. 

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 river basins in the 

Region of Attica

Flood risk assessment

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.



Flood risk assessment is 
produced by an integrated 
methodology that includes 
remote sensing, geo-spatial 

data, in-situ observations, and 
hydrologic and hydraulic 

simulations. 

This holistic multi-parameter 
methodology was developed by 

the FloodHub research group 
of the BEYOND/IAASARS/NOA 

in cooperation with the ITIA 
research group of NTUA.

The methodological framework for flood risk assessment in Attica Region

Flood risk assessment



http://perifereia-attica.beyond-eocenter.eu/ 

Flood risk assessment

http://perifereia-attica.beyond-eocenter.eu/


Thank you!
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