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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 
• CariCOOS overview, regional issues 
• CariCOOS observing assets & models  
• Examples of sector-focused services & 

regional challenges 
• Maritime safety 
• Coastal hazards & safety 
• Resource monitoring & management 
• Climate variability 

• The Future 
• Better data delivery, international collaboration 
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North Atlantic 

Caribbean 

CariCOOS domain is the US Caribbean EEZ 
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Challenges: extreme events 
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Challenges: complex flows 
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Challenges: maritime security 

marinetraffic.com 
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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



Ocean observing in the Caribbean – then & now 

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 

• 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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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…..




Ocean observing in the Caribbean – then & now 
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Also, gliders & drifters: 
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WINDS: The CariCOOS 1km WRF model 
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WAVES:  The CariCOOS Nearshore Wave Model 

• Every single meter of inhabited coastline in the 
US Caribbean is now covered by a very high 
resolution SWAN grid. 
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CURRENTS:  CariCOOS ROMS & FVCOM 
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CariCOOS ROMS for open ocean & shelf CariCOOS FVCOM for nearshore & coastal 



Sector-focused services & challenges 



John Ware, USCG 
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Most recent SAROPS with ocean current data needs 

MARITIME SAFETY: Search & rescue in the Caribbean 



HFR Network details 
• 4 sites operational (red), one to be installed next week (light blue), 4 others planned (blue) 
• In summer 2015, CariCOOS HFR finally available to USCG EDS for SAROPS 
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MARITIME SAFETY: Supporting search & rescue in the Caribbean with HFR data 



MARITIME SAFETY: Coastal intelligence in support of port OPS 
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• PR’s 15 most dangerous beaches are 
wave-dominated beaches (Sea Grant 
UPRM data): 

Source: Primera Hora /Sea Grant UPR 

OVERVIEW • ASSETS & MODELS • SECTOR-FOCUSED SERVICES & CHALLENGES •  THE FUTURE  

COASTAL HAZARDS: Beach safety & wave-induced drownings 



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

• 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) 

• 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 
overly conservative 

 

𝐻𝐻𝑏𝑏 

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



Map shows Hb_max between 5 AM & 7 PM 
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COASTAL HAZARDS: Beach safety & wave-induced drownings 



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! 

COASTAL HAZARDS: Beach safety & wave-induced drownings 
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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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COASTAL HAZARDS: Storm surge modeling 



Gliders: operational 
subsurface 

observations 
 

• SeaGlider deployments for 
NOAA-AOML project on 
hurricane intensification (G. 
Goni)  

Upper ocean warming 
OBS - WOA 
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RESOURCE MONITORING & MANAGEMENT: The 2015 warm blob & coral 
bleaching 
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RESOURCE MONITORING & MANAGEMENT: Fisheries &  
MPA effectiveness 



RESOURCE MONITORING & MANAGEMENT:  
Pathogens and beach water quality 

EQB led sampling program Surfrider’s volunteer-driven WQ sampling 
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? 

Cay system 

Mangroves 

CLIMATE VARIABILITY: Ocean acidification  
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THE FUTURE 



Data Accessibility – new CariCOOS website  
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International collaboration 
• Several ongoing CariCOOS 

led initiatives to collaborate 
with neighboring island 
nations on ocean observing 

• Dominican Republic 
• Saba & Netherland Antilles 
• BVI 

 
• Collaborations to take place 

within the context of 
IOCARIBE & GOOOS 
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Cowen &  
Sponaugle,  
2009 



The future: the first generation of Caribbean ocean 
engineers CariCOOS led to the development of the UPRM Marine 

Technology Student Chapter. 
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Questions? 



EXTRA 









St. Thomas St. John 

Other uses of CariCOOS data 
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