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Presenter
Presentation Notes
Good morning everyone, I am honored to be here and provide an overview of the current status of ocean observing in the Caribbean. I am officially replacing Prof. Ruperto Chaparro


Overview

e CariCOOS overview, regional issues
e CariCOOS observing assets & models

e Examples of sector-focused services &
regional challenges

e Maritime safety
e Coastal hazards & safety

e Resource monitoring & management
e Climate variability

e The Future

* Better data delivery, international collaboration
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CariCOQS domain is the US Caribbean EEZ @ 100S
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Challenges: extreme events
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Challenges: complex flows
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N | @ 100s
Challenges: maritime security
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Challenges: maritime security
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Presenter
Presentation Notes
Besides legal traffic we do get a lot of illegal activity in the form of illegal immigrants coming to PR & USV from neighboring nations, they come in very unseaworthy vessels which leads


B
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

* Very few numerical models of
waves and currents for the region

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

e If you wanted to undertake an
ocean engineering project, there
were no boundary conditions, no
initial conditions, no background
characterization of ocean sites... mmGOOS[e“
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Presenter
Presentation Notes
So this was the status of ocean observing in the Caribbean in 2009…. This blank slide is not a mistake, besides a couple of NOS tide gauges there was absolutely nothing in terms of operational observing assets… ANIMATION … I will tell you a brief personal story, I did my graduate studies at the University of Hawaii and finished in 08, and I was amazed at the observing infrastructure there at the time… never in my wildest dreams would I have imagined that less than a decade later the Caribbean would have an observing system like what we have now – ANIMATION - and, while there is a lot of work to be done, it has changed the way of carrying out ocean activities, research, and business in the region….

I think this gives you an idea of the impact that IOOS has had in the region…. HUGE…..
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Ocean observing in the Caribbean —then & now @1005

RINCON Also, gliders & drifters:
WAVE BUOY

SAN JUAN
. DATA BUOY

N —PONCE
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®-—, MET STATION @ HF RADAR
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WINDS: The CariCOOS 1km WRF model

CariCOOS WRF-NMM 1 km Grid Model - PR_MONA_PASSAGE (Mode! Run 20150318_002)
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WAVES: The CariCOOS Nearshore Wave Model IO0S
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CURRENTS: CariCOOS ROMS & FVCOM @IOOS

CariCOOS ROMS for open ocean & shelf CariCOOS FVCOM for nearshore & coastal
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Sector-focused services & challenges

£ CARICOOS CAGSE



MARITIME SAFETY: Search & rescue in the Caribbean

John Ware, USCG
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MARITIME SAFETY: Supporting search & rescue in the Caribbean with HFR data @ IO0S
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HFR Network details
* 4 sites operational (red), one to be installed next week (light blue), 4 others planned (blue)
* |nsummer 2015, CariCOOS HFR finally available to USCG EDS for SAROPS
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COASTAL HAZARDS: Beach safety & wave-induced

drownings

@ 100s

* 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 htm...
Dec 8, 2013 - Puerto Rico police say a 30-year-old tourist from Minnesota died Sunday
while ... Rip currents can be deceiving and arent always visible to the ...

New York tourist drowns near Puerto Rico resort - Topix

www topix_com/fforumiworld/puerto-rico/T70BPJH1JMESNFARQ ~

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 to sea by ...
touristkilled com/puerte-rico-canadian-man-drowns-after-being-swepi-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 - Puerte 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 (CyberMNews) — A tourist drowned at 3:41 Crash Boat Beach
in Aguadilla, police said. The tourist has been identified as David A.
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COASTAL HAZARDS: Beach safety & wave-induced drownings @ IO0S

e 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

e Target users: beachgoers, lifeguards, beach
safety focus — need to err on safe side, but not
overly conservative

Angelo Cordero:PHOTOGRAPHY.

Hbmin < Hb < Hbmax
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COASTAL HAZARDS: Beach safety & wave-induced drownings @ IO0S

LOW to MODERATE (between 2 and 4 feet) . MODERATE to HIGH (between 4 and 6 feet) - HIGH to VERY LARGE( > 6 feet)

Map shows Hb_max between 5 AM & 7 PM

Puerto Rico

Expected Breaker Height For: Wednesday, October 21, 2015

Imagery ©2015 TerraMetrics | Terms of Use
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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 ; Virlual buoy depth = <23 feet

TMD tide prediction (ft - MSL) for Domes Beacl
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Thu 10/22 12 PM
Local Time (Puerto Rico, GMT-4): Gray = Nighttime & White = Daytime

Fri

10/23 12 PM

I00S

From Rincon Surf Report:

“the surf is still pretty decent with chest to head high
waves with some 2ft overhead sets. The swell should be
building through the day. “

Model checked daily!

CAG@SE



COASTAL HAZARDS: Storm surge modeling @ IO0S

Storm surge inundation maps

Potentially storm surge floodable areas were
determined for category 1 to 5 hurricanes.
Computer simulations used the tightly
coupled models ADCIRC and SWAN. Three
headings were chosen: 290°, 270° and 60°
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Figure 8 - Computational mesh used for the ADCIRC+SWAN model simulations in the region of St. Thomas Island.

CAR I COOS OVERVIEW e ASSETS & MODELS e SECTOR-FOCUSED SERVICES & CHALLENGES » THE FUTURE CAS E



RESOURCE MONITORING & MANAGEMENT: The 2015 warm blob & coral

bleaching

MOAA Coral Reef Watch Daily 5—km Geo—Polar Blended Night—Only Bleaching Alert Area 74 Max 21 Oct 2015
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Upper ocean warming
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Gliders: operational
subsurface
observations

SeaGlider deployments for
NOAA-AOML project on
G
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RESOURCE MONITORING & MANAGEMENT: Fisheries & @ I00S
VIPA effectiveness

Speeds for drifter trackers 3 to 18
26 ¥ | T 2
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RESOURCE MONITORING & MANAGEMENT: @ IO0S

Pathogens and beach water quality

Junta de Calidad Ambiental
Programa de Monitoria de Playas y M otificacion Plblica
Notificacion Ambiental
Emitida el 12 de marzo de 2015
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SURFRIDER

FOUNDATION

RINCON CHAPTER

Map Data | Terms of Use | Report a map emor

Surfrider’s volunteer-driven WQ sampling

OVERVIEW e ASSETS & MODELS e SECTOR-FOCUSED SERVICES & CHALLENGES » THE FUTURE ( AS E



CLIMATE VARIABILITY: Ocean acidification @ I00S

Global ocean acidification 1
Cay system
Oceanic CO; Ocean water
concentration acidity
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Data Accessibility — new CariCOOS website @ 100s

@CAmcoos
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International collaboratlon

eeds for drifter tracker:

A=,

CARICOOS

e Several ongoing CariCOOS
led initiatives to collaborate .
with neighboring island
nations on ocean observing -

 Dominican Republic
e Saba & Netherland Antilles
e BVI

Un sistema para proveer informacién (&
costera en servuc:u de nuestras islas
orge a, Lui Jo

Ao M. Moreil. Miguel .

e Collaborations to take place Eg’g“nea”uj.e

within the context of 2009
IOCARIBE & GOOOS

k
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The future: the first generation of Caribbean ocean @IOOS

engineers CariCOOS led to the development of the UPRM Marine MTS _—
Technology Student Chapter. [

marine technology society
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@ 100s
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Image U.5. Geological Survey

Google'earth




-

=

N

@) CARICOOS

PONCE BUOY

Juan Gonzal

Adjuntas

Jayuya

ez

Villalba

WATER TEMPERATURE g

SENSOR DEPTH: 1m

82.2F°

AIR TEMPERATURE

SENSOR ELEVATION: 3m

h 838FD

BAROMETRIC PRESSURE

SENSOR ELEVATION: 3m

1015.7 mb

SALINITY

SENSOR DEPTH: Om

35.13 psu

PERIOD

63 )
sec

MAXIMUM HEIGHT commmmn 5.2 feet

STEEPNESS

| Average

NORTH VELOCITY ommmm—

EASTVELOCITY  com—

DEPTHTIT v

0.6 cnvs

1.6 cmis

= AL

WIND SPEED
N

25
kis

NW

9.6 «is
5.1 ks

GUST SPEED

MINIMUM SPEED e

Regional Coastal Observing Systems |  National Observing System Partners

2 CARICOOS

© 2015 CARICOOS f t




Other uses of CariCOOS data
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