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1. INTRODUCTION AND
AVAILABLE DATA
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BATHYMETRIC DATA
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2. WAVE CLIMATE HYBRID
DOWNSCALING
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A hybrid efficient method to downscale wave climate to coastal areas
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OFFSHORE WAVE DATA DIRECTIONAL

CALIBRATION

Directional Calibration of Wave Reanalysis Databases Using Instrumental Data
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(Manuscript received 13 January 2011, in final form 25 March 2011)
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OFFSHORE WAVE CLIMATE
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OFFSHORE SEA STATES SELECTION ALM
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WAVE MODELLING PROPAGATION
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NEARSHORE TIME SERIES RECONSTRUCTION QM
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3. SEA LEVEL RISE IMPACT
ASSESSMENT



SLR IMPACT ON WAVE HEIGHTS
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SLR IMPACT ON WAVE DIRECTION ATM
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4. CONCLUSIONS AND
FURTHER APPLICATIONS



CONCLUSIONS AIM
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The shallow fringing reef provides a valuable natural protection against incoming swells.

* Increased wave heights under SLR conditions

Hs exceeded 50% la Hs exceeded 10% 40%

Once the waves pass over the reef, the wave direction spreading is significantly reduced.

The WEMFD rotates under the considered increased SLR scenario (2.1° on average, up to
5.4°).

The rotation of the WEMFD can have multiple impacts on the shoreline such as:

* reorientation of the equilibrium * increased erosion or accretion in
position of beaches specific areas
e changes in littoral drift patterns * shifts in nearshore bar and sandbank

e alterations in wave-driven currents formations
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APPLICATIONS AIM
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Case Study specific applications

* Resilient design of coastal infrastructure, and climate adaptation strategy.

Other applications

e Design of physical restoration of coral reefs (engineering analysis of Nature-based Solutions);

* Quantitative analysis for adaptation of coastal infrastructure to physical impacts of climate change;

* Detailed analysis of coastal impacts under different Sea Level Rise Scenarios, in coastal areas with
irregular morphology, including shallow fringing reefs.
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