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Climate Change Components Affecting Coastal Landscapes

1. Sea Level Rise – Inundation 
during surge events, shifting 
baseline for wave runup, dune 
retreat, *Lots of press

1. Changes in Ocean Storminess 
(i.e. wave climate = H, T, & D) 
*Less well publicized
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Seasonality of Florida Atlantic Wave Climate



Evidence for a changing wave climate?  



WIS Hindcast Analysis





Longshore Sediment Transport and Wave Conditions

Sediment continuity equation requires that gradients in LST rate produce changes in 
planform shape:

dQ/dl = (-) � accretion
dQ/dl = (+) � erosion

Transport limited setting, LST is linked to wave climate = H & D directly, and to T, indirectly.

Qs = f H,T,a( )
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Results 1: Idealized Coast Experiment

Decaying Sinusoidal Shelf Bathymetry
Orthogonal Wave Field vs. “High-angle” Wave Field



Results 1: Idealized Coast Experiment



Results 2: Application to “Real Coast”



SWAN Results – Wave Maps



CGEM Results –
H = 2 m, T = 8 sShore Normal =~60�Y
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Shore Normal =~60�Y

CGEM Results –
H = 2 m, T = 16 s (2x T)
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Results 2: “Real” Coast Numerical Experiment
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Summary
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Take Home Messages:

Wave heights are increasing, with some latitudinal variation, everywhere along 
the Southeastern U.S. Atlantic coast.

Shoreline shape and shelf bathymetry appear to act as first order controls for the 
locations of erosion and accretion.

In addition to changes in wave height, changes in period and direction play a 
strong role in the distribution of hotspots of erosion and accretion.

For a constant deep water H & D, increases in T (more well organized distant 
source) tend to exaggerate the coastal response, either erosional or accretional.


