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Introduction and aim of this study

 Coastal river reaches are vulnerable to flooding 

from multiple sources: coastal (storm surge, tide…) 

and inland (rainfall, discharge…).

 Global warming is changing the magnitude and 

frequency of extreme precipitation and sea level 

events.

AIM: Develop a methodology to explore the 

individual role of each source in the extreme water 

levels and to evaluate climate-driven changes in 

flood hazard integrating all source contributions.
Test case: River Mandeo, 
NW Spain
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(1) Generation of synthetic long-term daily series of the relevant flood sources 

representing: current conditions / future projections

Methodology
Compounds events continuous simulation of along-river water levels



(2) Selection of characteristic days and 

simulation by a 2D shallow water model 

www.iberaula.es

Methodology
Compounds events continuous simulation of along-river water levels



(3) Calibration of a computationally efficient 

surrogate model based on Least Squares 

Support Vector regression -> Daily 

maximum water depth at control points

(4) Reconstruction of long-term time series 

of maximum water depth -> Probabilities of 

exceedance of water levels
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Results
Annual maximum water levels

 Analyze the combinations of flood sources that are responsible of the maximum 

water surface elevations

Annual max. wse at control point 1 and associated discharge (Qd), tidal range (TR) and storm surge (Sd)



Results
Depth frequency distribution: current conditions

Depth frequency distribution considering all sources (original), and neglecting storm surge (Sd=0)

 Estimation of the return period jointly considering the relevant flood sources and 

their combinations.

 Quantify how return water level estimates vary if the contribution of certain 

sources are neglected, depending on the location within the reach. 



Results
Depth frequency distribution: future conditions

Simulated SLR scenarios

Original simulation

Depth frequency distribution with the reference simulation and the simulations that consider sea level rises
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Coming soon…
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