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Figure 1. Study area. a) Location. Black rectangle: Zarautz beach. Black dot: Bilbao-
Vizcaya wave buoy. b) Zarautz beach. Blue dot: Seabird. Red dot: Coastal videometry 

station. Black line: Studied profile.
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Figure 2. EWS workflow by inputs, modules and outputs.
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Figure 3. Hydrodynamic data (24feb2021-1apr2021). Blue: Offshore waves measured 
with Bilbao-Vizcaya wave buoy. Black: Nearshore waves computed with SWAN and 
water level measured with Seabird. Red rectangles: identified 22 hazardous events.
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Figure 4. Coastal videometry images with economic damages at the header. White 
dashed polygon: promenade area covered by water sheets or sediment. Black and red 
lines: transects not fully and fully overtopped respectively with their elevation above.
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Figure 5. EWSs validation. a) Hit-miss-fail percentages. Blue: All the events. Red: 
events with alerts higher than Level 0. b) EWSs computed (stars, dots) and observed 
(filled squares) hazard levels for EW-Coast and BMCEWS. Left y axis: Hazard level. 

Right y axis: Mean overtopping discharge and TWL thresholds.
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Fundamentals of design.

Video monitoring nearshore sandbar morphodynamics on a partially 
engineered embayed beach

Comparison of wave overtopping estimation models for 
urban beaches. towards an early warning system on the basque coast (zarautz, beach).

Conceptual and quantitative categorization of wave-induced flooding impacts 
for pedestrians and assets in urban beaches

The new euskalmet coastal–maritime warning system.

Marine dynamics.

et al.
An early warning system for wave-driven coastal flooding at imperial beach, 

CA.
Forecast and early warning system for wave overtopping and 

flooding in coastal and port areas: Development of a model and risk assessment.

Building models to estimate loss of life for flood events: executive summary.

Empirical parameterization of setup, swash, and runup.

Forecasting coastal overtopping at engineered and naturally defended coastlines.

et
al. Eurotop: manual on wave overtopping of sea defences and related 
structures: an overtopping manual largely based on European research, but for 
worldwide application.
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