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The challenge



Motivation – CARICOOS has been greatly influenced by your 
work at NOS (and CDIP!)



Wind forecasting – WRF (OPERATIONAL)

Developers: 
L. Aponte, P. Chardón



Wave forecasting – where we are: Multigrid SWAN + 
Parameterized Breaking Model (OPERATIONAL)

Special thanks to Carlos Anselmi, 
CARICOOS grad student and now at SJU 
NWS
for leading initial model development 



Wave forecasting – where we’re going: Hybrid PunSWAN + coupled 
1D SWASH explicit wave breaking modeling (selected beaches)



Coastal circulation forecasting – FVCOM (EXPERIMENTAL)

*Real-time validation. 
Subtidal flows  still need 
significant improvement  
through data assimilation



CARICOOS POINT-BASED FORECASTS



• PR’s 15 most dangerous beaches are wave-
dominated beaches (Sea Grant UPRM 
data):

Source: Primera Hora /Sea Grant UPR

COASTAL HAZARDS: Beach safety & wave-induced drownings



COASTAL HAZARDS: Beach safety & wave-induced drownings
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𝐻𝐻𝑏𝑏𝑚𝑚𝑚𝑚𝑚𝑚 < 𝐻𝐻𝑏𝑏 < 𝐻𝐻𝑏𝑏𝑚𝑚𝑎𝑎𝑎𝑎

Map shows Hb_max between 5 AM & 7 PM

Expected breaker heights for Tuesday January 12, 2016

• Breaker height predictions at over 100 beaches

Click on beach of interest



MARITIME SAFETY: Coastal intelligence in support of port OPS

Draft Inland vessel dock: 39 feet 
Inland barge dock: 25 feet

Case study: Port of Yabucoa (work funded by Buckeye Global LLC)



MARITIME SAFETY: Yabucoa Port Metocean Observations and Prediction System

Click on virtual 
buoy

http://yabucoa.caricoos.org/us

Real-time reality check for 
model from multivariate 
polynomial regression 
using nearby CariCOOS 
sensors

http://yabucoa.caricoos.org/us


FVCOM at port scales: San Juan Bay and Port of Charlotte 
Amalie (ongoing work)



LONG TERM PRODUCTS: The Puerto Rico/USVI High-Resolution Wave Climate Atlas
(Website: https://www.caricoos.org/waveclimateatlas)



DST Example: The Puerto Rico Ocean Energy Atlas
(Website: http://www.canalsresearch.com/ocean-energy-atlas)

Mean HFR Currents (2015-2020)





The design
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