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Abstract : 

 

This document presents the extreme events flooding analysis of Somo-Loredo 

(Cantabria, Spain) beaches system.  

The main objective is to create flooding maps from the propagation of sea states 

based on annual total sea water level maximums. This level is defined as the sum of 

astronomical tide, storm surge and run-up, obtained thanks to the Stockdon et al. 

(2006) formula. The study continues with the identification of annual maximums of 

the total sea water level, with the software Ameva, from IHCantabria. We get 61 

maximums that we transform into 61 sea states, used in the propagation model 

SWAN, so as to get sea conditions next to the studied beach. Every single sea state 

has a certain number of variables, like significant wave height, average period, 

astronomical tide, wind speed, wind direction and wave direction. The SWAN model 

requires a general mesh, including all the topobathymetryn and a mesh detail that 

focuses on the beach. In output, we have 23 points along the beach to get new sea 

conditions. In these conditions, we have new values such as significant wave height 

and average period. From there, we can calculate el run-up but we can’t use the 

Stockdon formula considering we are not in deep water anymore. Therefore we will 

try three other formulas, of Hunt (1959), Nielsen and Hanslow (1991) and Bowen et 

al. (1968). With the run-up results analysis, we will be able to see the variability of 

the formulas. After the run-up, we calculate the new total sea water level, used to 

generate flooding maps that we get with a “bathtub” methodology. 
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To conclude, we observe more important levels with the Nielsen and Hanslow and 

Bowen et al. run-up formulas. This can mean that the Hunt formula underestimates 

the run-up values or that the two others overestimate those values. Furthermore, we 

see that the levels in the order of 4 or 5 meters can generate strong flooding in Somo 

and Loredo regions. 

Finally, we could do three steps to improve this study. First of all, it would be 

interesting to include a study of the extreme events return periods and generate 

flooding maps with different return periods. Then, a study of the run-up in field or 

laboratory would remove the doubts about the appropriate run-up formula in this case. 

At last, we should study the flooding with the waves heights variations that exists 

along the beach, between the output points of the model. 

This study gives a first approach of the flooding problem of the Somo-Loredo’s 

beaches system and constitutes the first step in a study of flood risk in the region. 
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