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2D waves & currents forecasts: 
relevance and OPENCoastS+ setup



Why are wind waves important for circulation?

2D waves and currents forecasts

• Wave breaking along the coast generates littoral currents. It is the dominant process in the 

generation of currents along the beaches and determines the littoral transport

• Waves increase the bed shear stress, thereby affecting currents even outside the surf zone

• Wave breaking generates a setup of the water levels along the shore, thereby contributing to 

coastal inundations

• The wave setup can propagate along estuaries and lagoons, affecting the water levels within 

transitional waters
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Implications for grid resolution

2D waves and currents forecasts

• The grid spacing should be sufficient to resolve 

the surf zone

• The width of the surf zone depends on the bed 

slope:

• Mild slope (dissipative) beaches: wide surf 

zone

• Steep slope (reflective) beaches: narrow 

surf zone

• The wave spectrum also affects the width 

of the surf zone

• The wetting and drying areas should also be 

explicitly represented



Generate a 2D W&C forecast in OPENCoastS+

2D waves and currents forecasts
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Step 2: Load and validate only 

the 2D grid

Step 1: choose the 

simulation with waves
Step 3: specify the wave forcing at 

the ocean boundaries

Only available for the

North Atlantic!

The grid must be provided

in cartesian coordinates

Obtain Sentinel 2 images

Extract water line



Generate a 2D W&C forecast in OPENCoastS+
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Step 5: Define physical and numeric parameters 

for both the wave and currents models



Generate a 2D W&C forecast in OPENCoastS+
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Step 6: additional information Step 8: review and submit

Step 7: does not exist, so it is automatically 

skipped



Visualization of W&C results in OPENCoastS+
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Variables available in OPENCoastS+ associated to waves:

• Significant wave heigth (Hs) + wave direction

• Peak period



Team and contacts

Questions?

You can contact me at: afortunato@lnec.pt

Suggestions and corrections are most welcome. Thank you for your attention!
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