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What is coastal erosion?
• Erosion = Sediment deficit somewhere at some 

time scale
• Could be due to natural process of shoreline regression
• Could simply be seasonal response of shoreline
• Poorly designed coastal structures, interruption of 

sediment supply, and human intervention
• Changing hydrodynamics:

• Sea level rise
• Changes / variability in wave climate

*In PR beaches and public and the extent of the public domain is determined by the wave climate (Ley de Puertos 19886)



Puerto Rico’s wave climate



The Puerto Rico High-Resolution Wave Climate Atlas
(Website: http://www.canalsresearch.com/wave-climate-atlas)
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http://www.canalsresearch.com/wave-climate-atlas
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EVENT-DRIVEN EXPOSURE



MEAN CURRENTS

Mean HFR Currents (2015-2020)



MEAN IN-STREAM OCEAN CURRENT POWER DENSITY



The Puerto Rico Wave Event Viewer: http://www.caricoos.org/waveclimateatlas/calendar

Select geographic area

Select event

Or… Select time step

Provides access to 
all wave events and 
time steps with 
wave heights > 6’ 
for the 
time period 2008-
2018

http://www.canalsresearch.com/wave-climate-atlas


Hurricane Matthew west-
southwest swell
Tuesday Oct 4 2016



What is happening to the wave climate at a global scale?



Question: 

Is there a detectable signal in Puerto 
Rico’s wave climate as a result of 
climate change?





40 YEAR WAVE HISTORY OFF OCEAN PARK, OUTSIDE OF OUTER REEFS







What about the nearshore wave 
climate?

• Unfortunately we don’t have long time series of wave 
heights near the beach (inside of surf zone) to detect a 
SLR signal in wave climate 

• BUT – we can simulate effects of SLR on nearshore 
wave climate

• Let’s simulate a HISTORIC scenario: How much has 
annually averaged wave energy increased in the 
nearshore in 50 years? 

• Assume SLR of 2 mm/yr = 0.1 m SLR above 1972’s MSL

http://walrus.wr.usgs.gov/climate-
change/atolls/background.html











Concluding remarks
• Realistic simulations indicate that, even in the absence 

of deep water wave climatology, nearshore wave 
climate has already changed due to SLR in Puerto Rico

• These simulations are conservative and DO NOT include 
effects of coral reef damages on wave dissipation

• How will state agencies take this changing wave climate 
into account when formulating much needed public 
policy? For example:

• Construction setbacks (JP)
• Deslindes ZMT (DRNA)



Earl Riley (winter storm)

Irma

Maria
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