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What is Copernicus? 
An overview 

• A complex set of systems which collect data from multiple sources: earth 
observation satellites and in situ sensors  
• Six thematic areas: land, marine, atmosphere, climate change, emergency 
management and security 
• Main users of Copernicus services are policy makers & public authorities 
• Free and open access on Copernicus data & products => commercial applications 
• Coordinated and managed by the European Commission 

o ESA -> development of the observation infrastructure 
o EAA -> in situ component 



Copernicus EMS 
BEYOND’s involvement 



Copernicus EMS 
The three pillars 



Copernicus EMS 
Procedural workflow 



Copernicus EMS 
Risk & Recovery 

http://emergency.copernicus.eu/mapping/ 

Reference mapping 
o Hydrology 
o Transport 
o Industry & utilities 
o Land cover & physiography  

Pre-disaster mapping 
o Hazard 
o Vulnerability  
o Risk status 
o Evacuation plans 
o Mitigation measures 

Post-disaster mapping 
o Hazards 
o Changes in vulnerability 
o Risk status of new assets 
o Detailed damage assessment  
o Recovery plans  
o Reconstruction & 
rehabilitation monitoring 

Product portfolio 



Copernicus Risk & Recovery 
Completed & ongoing projects 

• Multiple natural hazard risk assessment – Planning and Recovery: 
The Azores Islands 

• Multiple natural hazard risk assessment – Planning and Recovery: 
Madeira 

• Earthquake risk assessment Austria – Planning and Recovery 

• Post-disaster flood assessment  in Bulgaria – Planning and Recovery 

8 M€ 



Azores activation 
An example 

Establishment of the 
Geo-spatial 
Data Base 

Risk Modelling 
 

Hazard 
Vulnerability 
Exposure 
Risk level assessment 

Population 
Assets  

Buildings 
Industries, etc 
Transport Network 
Environment 

Mitigation Measures 

Earthquake 

Flash Floods 

Lava Flow 

Tsunamis & Storm 
Surges 

Landslides 

Soil Erosion 

Coastal Erosion 

Spatial Modelling 

First Response 
Infrastructure 

Risk and Recovery Maps & Tables 



Azores activation 
Reference mapping 

Thematic Layers / nomenclature 



Azores activation 
Earthquake 



Azores activation 
Flood  

HR DEM + 
hydrography DH: Elevation to 
nearest stream 

A: Contributing area 
at nearest stream 

Flood Susceptibility 
Index 

FSI=ln(An/DH) 

Manfreda, S., Samela, C., Sole, A., & Fiorentino, M. Flood-Prone 
Areas Assessment Using Linear Binary Classifiers based on 
Morphological Indices. In Vulnerability, Uncertainty, & Risks 
Quantification, Mitigation, & Management (pp. 2002-2011).  



Azores activation 
Flood  

Population at Risk Transportation Network and Assets 



Azores activation 
Lava flow 

Location of Lava 
Eruption Vents 

Past Lava 
Coverage 

Topography 

Probable future volcanic 
eruption zones ranked (1-4) 

High likelihood volcanic eruption 
locations are assumed, forming 

distinct scenarios.  

Cellular 
automata 

model 

Eruption 
Vent 

Locations 

The output layer of the simulation, 
counts the number of different lava 
flows that can reach each cell of the 

raster layers; Lava volume in m3  
Hazard 

Rank 

A B 



Azores activation 
Landslides 

Assets & Transportation Network at (Landslide) Risk and Mitigation measures 
Ribeira Quente (Sao Miguel) 

Population at (Landslide) Risk and Mitigation measures  
Sao Miguel 



Azores activation 
Soil erosion 

Overview Statistics Table Soil erosion hazard & mitigation 
measures Santa Maria Island 



Azores activation 
Coastal erosion 



Azores activation 
Tsunami 



Azores activation 
Tsunami 

Major types of structural 
countermeasures: 
 Structural reinforcement of assets 

(ports & other on-land facilities) [A] 
 Construction of defences in order to 

reduce tsunami & storm surges 
intrusion (Breakwaters, seawalls, 
groins, quays, dykes / levees) [B] 

A B 



Azores activation 
Integrated analysis 

FIRST SLIDE Integration of Risk Data Response Infrastructure Hierarchy (efficiency) 

Roads Disruption  
Vulnerability 



Remarks 

 JRC feedback: users were thrilled!   

 Big data handling (EO, production mapping) 

 Expertise & know-how on EO-based monitoring and 
risk modeling for multiple natural & manmade 
disasters  

 Strategic positioning as a key Copernicus Service 
Provider 



Thank you for your attention! 

Ioannis Papoutsis: ipapoutsis@noa.gr 
Haris Kontoes: kontoes@noa.gr   
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