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Introduction (1)
The steps of the flood risk study in Attika region [1, 2, 3]

◼ Hydrological study, involving the estimation of the design rainfall, the rainfall’s temporal distribution, 
including infiltration losses, as well as the final rainfall-runoff transformation.

◼ Digital Elevation Model (DEM), which is a prerequisite for modern hydraulic studies derived from either 
orthophotos of very high resolution or satellite images and lidars. 

◼ Analysis of the DEM and verification of the consequence of the hydraulic function. Terrain modifications 
needed to be done using the HEC-RAS software. 

◼ When the needed information was not enough, complementary information was necessary for the 
construction of the DEM. We included the satellite imagery (from Google Earth) in our studies providing 
landmarks to the research team for making field inspections, according to the relevant methodology.  

◼ Field research input was provided by our research teams of specialized engineers to the engineers who 
modified the terrain accordingly. 

◼ A 2-dimensional hydraulic model was developed by hydraulic engineers for describing the flood 
evolution in floodplain and for finally assessing the flood hazard and risk.
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Introduction (2)
Do flood attack cities or cities invade in flood plains?

◼ The 20th century witnessed a profound transformation in landscapes, marked by an unprecedented 
surge in urbanization [4, 5, 6]. 

◼ This phenomenon, while emblematic of progress and modernization, also brought about a significant 
disconnection from historical legacies and traditional wisdom [7, 8]. 

◼ Among other contributions, this knowledge protected people from building infrastructures within 
riverbeds and floodplains, as it contained the experience from historical (and sometimes mythical) flood-
events and disasters. 

◼ In present, civil engineering infrastructures, and primarily dams, have provided protection from floods 
[9, 10] as we can easily derive from the number of flood fatalities, which have been highly reduced since 
the beginning of the 20th century.

◼ However, cities are still prone to flood-related disasters since their expansion has greatly overlapped 
with flood-plains as we present in case study of Athens.
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Methodology for the estimation of flood plains
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[1, 2, 3]



Methodology for the field research 

6G.-Fivos Sargentis et al. Do Floods Attack Cities or Cities Invade Flood plains?



Field research
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370 positions

[1, 2, 3]



Results (1). Google Earth, Excel
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Results (2). Report
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Results (3). Risk maps

[1, 2, 3]



The temporal evolution of Athens
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Map form 
Google Earth 
after adaptation 
[11, 12]



The temporal evolution of Athens and the rivers
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Kephisos 

Pikrodafni 

Rivers and basins 
after adaptation 
[1, 2, 3]  

Map form 
Google Earth 
after adaptation 
[11, 12]



The temporal evolution of Athens and flood-plains
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Rivers and basins 
after adaptation 
[1, 2, 3]  

Map form 
Google Earth 
after adaptation 
[11, 12]



The temporal evolution of Athens and flood-plains
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Conclusions
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◼ Figures depicts the temporal evolution of the urbanization of Athens and the evolution in relation to the 
crucial floodplain areas of Cephisus and Pikrodafni. 

◼ As shown by the evolution of the city, the priority of its development was to be located far from the 
flood-plains. 

◼ This changed during the rapid expansion of the city between 1945-1990, when the city forcefully 
encroached into the floodplains of Cephisus and Pikrodafni. 

◼ Athens grew with stochastic dynamics, without a predetermined plan and without appreciating the  
necessity of infrastructure works. 

◼ The necessary infrastructure works were constructed in a similarly stochastic manner. For example, anti-
flood networks were constructed in upstream areas without corresponding infrastructure works 
downstream, causing the downstream areas more vulnerable to floods.

◼ Therefore, contrary to the belief that floods attack to cities, we note that, in the case of city of Athens, it 
is its urban development and growth that invaded into flood plains.
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