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Overview

* Region overview, wave climate &
challenges

e CariCOOS wave observing assets &
modeling

* Examples of applications of wave

observations and modeling

* Beach safety
e UKC & Coastal Intelligence for Safe Navigation

* Concluding remarks
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Region overview
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Regional challenges
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Ocean observing in the Caribbean —then & now @IOOS

BEFORE 2008:
* No ocean data buoys
* No real-time wave or current data

* Very limited coastal weather
stations

* Some numerical models but with
inadequate resolution to
accurately predict waves and
currents for the region

* This presented a problem not only
for everyday ocean users but also
for researchers & engineers

* If you wanted to undertake an
ocean engineering project, there
were no boundary conditions, no
initial conditions, no background
characterization of ocean sites...
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Current assets U 3

* Efficient design minimizing observing assets that meet stakeholder
needs for coastal information

» Strategic buoy placement to capture dominant wave directions

—. SEAGLIDER 2

(variable
location)

AGUADILLA SAN SAN
Meteo &UAN JUAN
RINCON Station eteo Das
Meteo statjon  fo= @5 oy CROWN MOUNTAIN
i U A Meteo
Station NAH Station
.. | D e
RINCON A 5 : O eteo .
\I/3Vave : : GURALO v Y
uo [ = D
. : i 'V't’-tfo ¥ EAJARDO
ANASCO \\¢ >tation «eteo 4
HFR\ ' Station Q— VIEQUES ST
Antenna Data THOMAS
BUOY Data

NORTH CABO ROJO

w4

: § ". P
« SN 11, s N -—w, .
b3 R <

TWO
e

BROTHERS -
Meteo =
_s Seut ’. X

/

ST JOHN
Data
Buoy

Buoy RUPERTS

Meteo Station ‘ e saal
y m ROCK BUCK ISLAND
’ Meteo Meteo

NorTH caBo (¢
YABUCO

Station Station

ROJO
B - .
-~ R o, ? >, Meteo
ROJO "} ar\" . & , 2 Sstation
Meteo Station\\& PONCE - MAUNABO
SOUTH CABO ISLA HFR Antenna LAS HFR
ROJO LA MAGUEYES 4 MAREAS Antenna
HFR Antenna PARGUERA Meteo PONCE Mett_ao
MapCO2 Station Data Station -
Buoy Buoy SANDY POINT
W) SEAGLIDER 1 Meteo
7, ~riable Station
I cau~n)

)

N

-

CARICOOS

o

»:?

CAGSE



CariCOOS ODAS Buoys

CARICOOS

PR1

Air Tempearature
Surface waves
CR1000 Data logger

Wind Sensors
Atmospheric Pressure
GPS, Goesg, Solar Panels

SBE SM Microcat

25m —— i +— Nortek Aquadopp

e AXYS TECHNOLOGIES INC.

TRIAXYS" Next Wave Sensor

FEATURES

BENEFITS

Designed for low power
applications

No moving parts

Continuous wave
sampling

Supports any telemetry

Supports other sensor
inputs

>5 years data storage
capacity

» TRIAXYS™ Directional Wave Sensor
» TRIAXYS™ Non-Directional Wave Sensor
» TRIAXYS™ Motion Sensor

CAGSE



CariCOOS Waverider Buoys @IOOS
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MODELING: The CariCOOS Nearshore Wave Model @ IOO0S

CariCOOS Nearshore Wave Model v7.0 (run: 20160112.1200 machine:swanwrf) BOUNDARY CONDITIONS:
Significant wave height (Hs - feet) and direction for 2016-01-12-1100 local time
e Full 2D spectra from NECP WW3
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e Surface wind forcing from

CariCOOS WRF
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MODELING: The CariCOOS Nearshore Wave Model @ IOO0S

HIGHLIGHTS

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

19 * 12 nearshore grids at resolution

from 240 meters to 10 meters

* Every single meter of inhabited
coastline in US Caribbean
covered by very high-resolution
SWAN grid

18.5

* Moving to unstructured SWAN in

® 415
el
E / FY16
5 b
3 i 1
/ / Yabucoa Port Operational Wave Model (run: 20160130.0000 machine:swanwif)
'I '/ Significant wave height (Hs — feet) and direction for 2016-01-31-1700 local time
77 18.065
44
18 4
41
77 18.06
7y Niscttala saenes
s e G N NI RS ==
s 18.055 A ﬁ\\\\\::\?‘:\f -
a4 \\\\\\N\\\\\\\\\§< NSO
77 [ € :\\\\\\\\\\\\:\‘QQ\“ R
/ / . O O N S I A a ::\\W >
a4 2 e =
s
‘e
s
s 0045
s
7
17.5 =
-67.5 -67 -66.5 -66 -65.5 -65 -64.5 1004

Longitude

18.035

)

N S
—_

N

-

CARICOOS CAG@SE




Model validation
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MARITIME SAFETY: Safe navigation - improved sea-state forecasts

@ 100s
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Actual bathymety: Digital Elevation Model for Yabucoa Port created using UPRM bathymetry
data (August 2015), Mckim & Creed multibeam (Nov 2014), and NGDC DEM (2007)
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MARITIME SAFETY: Yabucoa Port Metocean Observations and Prediction System

@ CA R I CO O S CAR I COOS YABUCOA PORT WAVE MODEL Virtual Wave Buoy for Aquadopp Sensor (run:20160201.1200 machine:swanwrf) UNITS ‘7
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COASTAL HAZARDS: Beach safety & wave-induced drownings

* PR’s 15 most dangerous beaches are
wave-dominated beaches (Sea Grant
UPRM data):
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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.comforum/world/puerto-rico/T 70BPJH1JMEENPARGQ ~

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/ ~

Australia: 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 swept fo sea by ...
touristkilled 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 from 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.



Goals & Overview @ 100s

* Develop an operational high-resolution
wave model capable of accurately
predicting the nearshore wave climate

e Using the wave model output, develop a
nearshore breaker prediction system, with
the following design criteria:

* Be able to predict the expected range of
breaking heights across the PR/USVI
archipelago

 Be modular, with additional beaches added on-
the-fly (over 100 beaches)

e Be a user-friendly tool to increase coastal
intelligence in the region

* Target users: beachgoers, lifeguards, beach
safety focus — need to err on safe side, but not H bmin <H p < H bmax

overly conservative

CARICOOS CAGSE
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CariCOOS Nearshore Wave Model v7.0 (run: 20160112.1200 machine:swanwrf) @ S
9

Significant wave height (Hs - feet) and direction for 2016-01-12-1100 local time
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Virtual buoy design @ IO0S

* Design criteria for virtual buoys (VB)
* Located just seaward of surfzone expected during storm
* Each VB was manually located taking into account local
knowledge and predominant wave climate
* VB location being optimized frequently based on stakeholder p
p

feedback r
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COASTAL HAZARDS: Beach safety & wave-induced drownings

CARICOOS / SEA GRANT NEARSHORE BREAKER MODEL
Breaker height (crest to trough) estimates for Domes Beach ; Virtual buoy depth = -23 feet

SEA GRANT NEARSHORE BREAKER MODEL vore

Breaker wave height in feet
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Model “validation” at Domes beach = » » » \@/I S

®  Visually estimated Hb vs. simulated Hb 1/10
®  Visually estimated Hb vs. simulated Hb 1/100
Comparison of breaker height estimates = LS Fit of Visually estimated Hb vs. simulated Hb 1/10
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: : : : : : : I Viodel estimated Hb 1/10 Perfect fit 1 1
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Better data accessibility - new CariCOOS website @ I00S

=,
[

!

:-

Delivering coastal intelligence requires user-friendly web interfaces

New CariCOOS website designed in close collaboration with stakeholders

@ CARICOOS s 5 ]

'YABUCOA PORT WAVE FORECAST & CLIMATOLOGICAL OBSERVATIONS

o< »

Full website expected by late March 2016 —it’s been a long process, but - ‘ ] | nNE Ty o

getting there
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Speeds for drifter trackers 3to 18
T T

The future: International collaboration @IOOS

.A - i 18 &
+ Several ongoing CariCOOS led S I i

) _— | B Un sistema para proveer informacién
costera en servicio de nuestras islas

MASM. Morul, Miguel 7. Canais, Jorge £. Capella

initiatives to collaborate with
neighboring island nations on
ocean observing

* Dominican Republic

* Saba & Netherland Antilles

, Luis D. Aponte, E.C
Roy Wathington, Aurelio Mercado, Sylvia Rodr-guz:m ' 7“0'
University of Puerto Rico Mayaguez

CIMO & 10

e BVI
* Collaborations to take place within T e
the context of IOCARIBE & GOOOS
Cowen &
* You are all invited to the 2016 ;gggaugle,

CariCOQOS General Assembly in
April 27-28 2016 in San Juan, PR
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