Enhancing coastal intelligence in

the US Caribbean using high-

resolution modeling and data
product development

Miguel Canals & the CARICOOS Team
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The challenge




Motivation — CARICOOS has been greatly influenced by your
work at NOS (and CDIP!)
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Wind forecasting - WRF (OPERATIONAL)
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CariCOOS WRF-NMM 1 km Grid Model - PR_MONA_PASSAGE (Model Run 20150318_00Z)
10m Wind Speed and Direction (knots) for 2015-03-17-2100 local time
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CariCO0OS WRF-NMM 1 km Grid Model - PRVI (Model Run 20150318_002)
10m Wind Speed and Direction (knots) for 2015-03-17-2100 local time
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CariCOOS WRF-NMM 1 km Grid Model - USVI (Model Run 20150318_00Z)
10m Wind Speed and Direction (knots) for 2015-03-17-2100 local time
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Latitude

Wave forecasting — where we are: Multigrid SWAN + ~
Parameterized Breaking Model (OPERATIONAL) S

CariCOOS Nearshore Wave Model v7.0 (run: 20160112.1200 machine:swanwrf)

Significant wave height (Hs - feet) and direction for 2016-01-12-1100 local time
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Wave forecasting — where we’re going: Hybrid PunSWAN + coupled

1D SWASH explicit wave breaking modeling (selected beaches)

Hybrid SWAN-PUNSWAN Model Setup
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CARICOOS POINT-BASED FORECASTS

CARICOOS WAVE MODEL: WAVE FORECAST MAPS

“r
P
iY
L7
o s
/7
i 4
)

TP 7477

RID for location 'ARIABLE for parameter. Click markers for detailed information

VIEW ALL IMAGES

Tue Feb 21 2023 02:00 PM AST

B8 Keyboard shortculs | Imagery ©2023 , Airbus,

Bl=
CARICOOS Advanced Sea State Forecast for San Juan Navigation Channel

(Run: 20230221.0000 @amazon)
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COASTAL HAZARDS: Beach safety & wave-induced drownings i
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Web Images MNews Videos Mare = Search tools

About 85 600,000 results (061 seconds)

Minnesota tourist dies while snorkeling in Puerto Rico | Mail Online
www dailymail co.uk/.._/Minnesota-tourist-dies-snorkeling-Puerto-Rico him .
Dec 8, 2013 - Puerto Rico police say a 30-year-old tourist from Minnesota died Sunday
while ... Rip currents can be deceiving and aren't always visible to the ...

New York tourist drowns near Puerto Rico resort - Topix
www.topix com/forum/world/puerto-rico/T70BPJH1JMESNPARG ~

Oct 27, 2007 - 12 posts - 3 authors
| 'was there also, | witnessed it from when they got in trouble to when they were pulled
out of the water It was terrifying and very sad.

Tourist Killed

touristkilled.com/

Awstralia: British man drowns in strong currents while trying to save sons - Australia:
... Costa Rica: Tourist becomes ill with Malaria in Costa Rica, authorities ..... to sea by
strong current - Puerto Rico: American tourist drowns while swimming at ...

Puerto Rico: Canadian man drowns after being sweptto sea by ...
touristkiled com/puerto-rico-canadian-man-drowns-after-being-swept-to... =
Sep 12, 2013 - Puerto Rico: American tourist drowns while swimming at beach in San
..... Canadian man drowns after being swept to sea by strong current ...

Tourist from Minnesota dies while snorkeling in Puerto Rico - Latin ...
latinamericacurrentevents com/tourist-from.. dies.._puerto-rico/30234/ ~
Dec 10, 2013 - Puerto Rico police say a 30-year-old tourist fram Minnesota has died
while snorkeling off the island’s north coast. Police identified the victim as ...

Tourist drowns at Puerto Rico beach - Latin America Current Even. ..
latinamericacurrentevents com/tourist-found-drowns.._puerto-rico.. /272 ~
Mar 17, 2013 - Aguadilla (CyberMews) — A tourist drowned at 3:41 Crash Boat Beach

in Aguadilla, police said. The tourist has been identified as David A.



COASTAL HAZARDS: Beach safety & wave-induced drownings T

CARICOOS / SEA GRANT NEARSHORE BREAKER MODEL
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MARITIME SAFETY: Coastal intelligence in support of port OPS
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MARITIME SAFETY: Yabucoa Port Metocean Observations and Prediction System
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YABUCOA PORT WAVE MODEL Virtual Wave Buoy for Aquadopp Sensor (run: 20160201.1200 machine:swanwrf)
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http://yabucoa.caricoos.org/us

FVCOM at port scales: San Juan Bay and Port of Charlotte

lie (ongoing work)
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LONG TERM PRODUCTS: The Puerto Rico/USVI High-Resolution Wave Climate Atlas -

(Website: https://www.caricoos.org/waveclimateatlas)

T
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The Puerto Rico Wave Climate Atlas was funded by the Puerto Rico Department of Natural Resources (through the Puerto Rico Coastal Zone Management Program) and with funds from

The Puerto Rico Science, Technology and Research Trust. Administrative, financial and technical support was also provided by UPR Sea Grant and CARICOOS. The Puerto Rico Wave

Climate Atlas is a tool to analyze seasonal, interannual and long-term changes in Puerto Rico's wave climate over the 40-year period from 1979-2019 using very high-resolution

numerical simulations. These simulations have been validated with CARICOOS buoy data to ensure the atlas accurately captures PR's wave climate. This atlas is meant to serve as a tool

for scientists, planners, engineers and other professionals working in Puerto Rico's coastal zone. For technical or data access questions please contact the Principal Investigator Miguel

F Canals Silander via email: miguelf.canals@upr.edu.
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This page includes a brief technical description of the
model setup, mesh, resolution, and wave and wind
boundary conditions.
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MODEL POINT OUTPUT

In this web interface, time series data and graphical
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MAP PRODUCTS

This page includes maps of average and extreme
parameters such as wave height, wave power, and other
spatially-variable quantities.
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MODEL VALIDATION

To ensure the high fidelity of the simulations, the model
has been validated using all buoy data during the
CARICOOS era (2009 to present).

SEE MODEL PERFORMANCE

Puerto Rico
Science, Technology
& Research Trust



Puerto Rico

Science, Technology
& Research Trust

DST Example: The Puerto Rico Ocean Energy Atlas

(Website: http://www.canalsresearch.com/ocean-energy-atlas)
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The design




CARICOOS

APP

BOATING APP FEATURES

* Current Conditions: Wind, Waves, Tides and Meteorological

e Forecasts: Wind and Wave Forecasts from WRF and SWAN

Models from Caricoos
* Other Forecasts: Tides and Meteorological from NWS
* Offline Mode to use in areas with no network coverage
* Weather Alerts from NWS
* Advanced caching system to increase speed

* English and Spanish

e Available for @ i§
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