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…a common impression about Greece, but also… 

http://worldsky7.blogspot.com 

http://media.lonelyplanet.com http://www.thirahotels.com 
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http://www.shutterstock.com http://www.softwhere.gr/ 

…an impression not as uncommon, 
as you might think…  

http://www.realpolitics.gr 

http://www.inews.gr 

Google Earth™ 



Indicative catastrophes caused by a severe flash-flood of October 2006, in 
the prefectures of Thessaloniki and Halkidiki in North Greece. 



ESA Presentation | Slide 5 The cost of reconstructing this 80m bridge along with several other 
smaller-scale damages in the area was more than 2 million €. 



ESA Presentation | Slide 6 Water level traces in the village of Melissourgos 
(Vouvalidis et al., 2006, Nikolaidou 2009) 
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Water maximum level traces 
(Vouvalidis et al., 2006) 
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Flood-related phenomena: Landslides 
January 2004, Thessaly  
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http://www.report24.gr 

Flood-related phenomena: Subsidence 
March 2011, Peloponnese  
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 “Floods are considered as one of the most important 

catastrophes, in that, on global scale, they affect more 

population compared to any other natural hazard’’ (Bell, 1999) 

 Escalating frequency of flood events around the world (e.g. Milly 

et al., 2002) 

 EU flood risk assessment and management Directive (EU, 2007)  

 

Introduction 
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Introduction: 
Definitions 

“Floods are overflows of water onto normally dry land that may last days 

or weeks and are caused by rising water in an existing waterway, such as 

a river, stream, or drainage ditch, with the ponding of water occurring at 

or near the point where the rain fell’’. 

 

“A flash-flood is caused by heavy or excessive rainfall within a short 

period of time, generally less than 6 hours. Flash-floods are usually 

characterized by raging torrents after heavy rains that rip through river 

beds, urban streets or mountain canyons, sweeping everything before 

them…’’ 

(NOAA) 



 | Earth ObservationSlide 12 

ESA UNCLASSIFIED – Releasable to the Public 

Introduction: 
Floods and Earth Observation 

Public/International services: 

 The International Charter "Space and Major Disasters" 

 The Services and Applications For Emergency Response (Safer/GMES) 

National Institutions:  

 e.g.: Centre for Satellite Based Crisis Information (ZKI), Service 

Régional de Traitement d'Image et de Télédétection (SERTIT) etc... 

 

…yet, there are still hundreds of important floods on local and regional 

level that remain to be addressed using EO data… 
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SAR 

backscattering  

Surface roughness 
 

backscattering  

Surface roughness 
 



Wet soil 
 

Dry soil 
 

Water  
 

SAR 
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The…strange σ0 - water relationship   
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Water content 



SAR image analysis 

Implementation of change detection analysis (CDA) - False 
Colour Composition (FCC) 
 
 R: Flood image 
 G: Flood image 
 B: Dry image (mean of available dry images) 
 
so that: 
•flooded areas appear in blue 
•Soil moisture appears in yellow 
•No change appears in shadings of the greyscale 
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Case study: Thessaloniki 
Delineation of flooded 
areas two days after the 
flash-flood using an 
ENVISAT/ASAR IMG mode 
false colour composite:  
R=G=10/10/2006 (flood 
image),  
B=(5/10/2004 + 
25/10/2005)/2 (average 
of two images during the 
same season, but under 
dry conditions).  
Blue = flooded regions 
Yellow = wet soil. 
 
 
 
 
 

SAR image analysis 



Case study: Thessaloniki 
Delineation of flooded areas four days after the flash-flood, using an 
RGB false colour composite of ASAR Wide Swath Mode data.  
R=G=25/09/2011 (flood image),  B=25/09/2011 (dry conditions).  Blue 
= flooded regions, Yellow = wet soil. 
 
 
 
 
 

SAR image analysis 



 
 

Case study: Thrace 
 
Overview of flooded 
areas during the crisis 
period, using an 
ENVISAT/ASAR false 
colour composite:  
R=G=18/11/2007 
(flood image),  
B= average of seven 
images taken under 
dry conditions.  
Blue = flooded regions 
Yellow = wet soil. 
 
 
 
 
 

SAR image analysis 



 
 

Case study: Thessaly 
Floods along Pinios river, near Piniada, Farkadona and surrounding 
areas captured by ERS-2 during the crisis phase. SAR RGB false 
colour composite: R=G=02/02/2003 (flood image), B= 06/02/2005 
(dry conditions).  Blue = flooded regions, Yellow = wet soil. 
 
 
 
 
 

SAR image analysis 



Optical images 

Case study 2: Thessaloniki 
Results from the 2011 floods in Thessaloniki; Left: Landsat- 5/TM 
image, R/G/B: 7/4/3, depicting the flooded areas in blue colours. 
Right: Classified Landsat-5/TM image depicting water and wet soil 
classes. 
 
 
 
 
 



Data and Methodology: 
Data mining (2) 

Indicative statistics of available SAR data (source: EOLI Catalogue/ESA). 
Considerations: size of the area of interest, acquisition strategy. 

Probability* =  Probability of having 1 image within the day of the flood. 
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C-band SAR comparison 
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