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La	región	CariCOOS:	
•  Elevación	max.	1.2	km	
•  Z		promedio	oceánica:	4	km	
•  Z	promedio	plataforma:	25m	
•  Pendientes	marcadas	



La	región	CariCOOS:	
•  “Eddies”	(meso/submeso)	
•  Huracanes	
•  Marejadas	del	AtlánTco	
•  Vientos	alisios	



MISIÓN:	OBSERVACIONES	Y	PREDICCIONES	DEL	OCÉANO		–	24/7	–		
PARA	APOYAR	SUS	ACTIVIDADES	MARINAS	
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VIENTO	



PRONOSTICOS	DE	VIENTO:	CARICOOS	WRF	
Rapidscat	
Vientos	(12.5km)	–	April	4,	2016	~	4:30	PM	

WRF-ARW-2.5KM	

•  Resoluciones	horizontales	desde	6km	hasta		500	metros	
Condiciones	iniciales	y	frontera	de	GFS	

	
	



OLAS	



PRONÓSTICOS	DE	OLAS:		CARICOOS-SWAN	

•  12	mallas	computacionales		a	resoluciones	desde	240	hasta	10	metros	

•  Condiciones	de	frontera	de	WaveWatch	III	



CORRIENTES	Y	MAREAS	



CORRIENTES	COSTERAS:	FVCOM	



CORRIENTES		OCEÁNICAS:	ROMS	

•  Resolución	horizontal	de	1	kilometro	
•  Condiciones	iniciales	y	frontera	de	AMSEAS	
	
	



OPERACIONES	MARINAS	



OPERACIONES	MARINAS:	PRONÓSTICOS	PUNTUALES	

•  Over	200	CariCOOS	point	forecast	
•  Major	users:	recrea=onal	boaters,	commercial	fishing,	law	
enforcement,	surfers	&	beachgoers	



The Mona Passage is dominated by very complex circulation patterns caused by the interaction between strong tidal currents,
large-scale circulation and mesoscale phenomena. Seven-teen satellite-tracked drifters were deployed on or near the Mona
Passage between February 2015 and August 2015. These deployments aimed to determine the transport of fish eggs and
early larvae from several marine protected areas (MPAs) off the west coast of Puerto Rico. These drifters transmitted their
location every half hour; individually providing continuous data for a maximum of two months, but, as a whole, providing
continuous data for almost five months. The data acquired from these deployments has allowed for the direct observation of
the main features of the circulation in the Mona Passage.

Langrangian Drifter Dispersion in the Mona Passage
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Drifter 3 Desecheo
Drifter 4 BdS
Drifter 5 BdS
Drifter 6 BdS
Drifter 7 BdS

The first group of drifters released on Feb. 5, 2015 and Feb. 11, 2015 are shown. The
inserted table lists the deployment site and colored path that corresponds to each drifter.

Drifter 3 transmitted its position every 30 min. until March 8, 2015 at 10:48PM
(EST). Due to battery loss, its last recorded position is about 115 kilometers off
the north coast of Haiti.

Trajectories for drifters 3 through 19
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Trajectories for drifters 3 through 19 [zoom-in]
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3 % of WRF wind velocity at drifter 17’s positions
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Drifters’ Trajectories

Speeds for drifters 3 through 19
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Visual comparison of drifter trajectories and their corresponding speeds. These images help show the drifters coverage
area and identify the location of stronger and weaker currents.

Simulated Larval Dispersal

Drifter 3 Desecheo
Drifter 4 BdS
Drifter 5 BdS
Drifter 6 BdS
Drifter 7 BdS

Longitude

Wind Slip

The C.O.D.E drifters were designed to reduce wind drag,
but the effect is still present. Recent works revealed that
the wind slip is 3% of the present wind forcing. We
calculated the 3% of the WRF wind model for our region
and plotted it on top of the drifter trajectories for a better
visualization.

Data Distribution

[Above] The Mona Passage area was divided in 0.1° x 0.1° bins.
Colorbar represents the density of valid data points per bin.
[Right] Trajectories of 336 virtual particles followed during two
weeks based on the AMSEAS hydrodynamic model. Particles
were released one-by-one every 3 hours starting on December
1st, 2014 up to May 17, 2015.

Two-Particle Statistics / Relative Dispersion

Visual representation of how far away drifters travelled from
their initial position with respect to the number of days at
sea. The behavior is very similar between drifters and
independent of the deployment site.

Single Particle Statistics / Absolute DispersionIntroduction
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Distance between drifter 3 and concurrent drifters

Distance travelled from deployment site

Source refers to 
Bajo de Sico
(18.2300, -67.4299). 
All 17 drifters were 
referenced to this 
starting point.

Radial distance from source in 1(black) and 2(red) weeks

Mona Passage Circulation

This close-up shows the drifters’ sensitivity to tidal
fluctuations, and a glimpse of the dominant northward
directions of the currents in the Mona Passage. Caution
must be take before identifying eddies, this image covers
a span of 14 days worth of data, it is not a snapshot of
conditions at an specific instant of time.
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Next Steps
We are currently developing
the design for an eco-friendly
version of the C.O.D.E drifter.
The preliminary plans include
using bamboo trunks as a
substitute for the PVC tubes
and cotton fabric for the vanes.

References and Acknowledgements
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Drifter position data 
was interpolated to 
an hourly time step. 
Distance between  
pairs of drifters were 
calculated for those 
that were active at 
the same time. This 
image shows the 
case for drifter 3, 
which shared active 
time with drifters 4, 
5, 6, and 7.

PronósTcos	de	ruta			
(vientos	y	olas)	

OPERACIONES	MARINAS	



Click	on	virtual	buoy	

Cotejo	de	modelo	en	Tempo	
real	uTlizando	regresiones	
polinomiales	de	variables	
múlTples	con	sensores	cercanos	

hlp://www.caricoos.org/ports/yabucoa/us	

OPERACIONES	EN	PUERTOS	



RIESGOS	COSTEROS	



Beach Hazards Warning System Final Report

where d is the local water depth and L is the local wavelength, which is obtained by solving the full
wave dispersion relation:

!2 = gk tanh kd (3.5)

where ! = 2⇡/T is the wave angular frequency and k = 2⇡/L is the angular wavenumber.

In order to estimate breaking wave heights, a similar approach was used in the present study in which
the time-dependent wave energy flux at each virtual buoy is computed using equation 3.2 and then used
to calculate the equivalent offshore wave height so that equation 3.1 by (?) can be used to estimate the
time-dependent breaking wave heights. The SWAN model output at each virtual buoy is characterized
by the predicted significant wave height Hsi, mean wave period Tmi, peak wave period Tpi, the swell
wave height Hswi, the mean wave direction ✓mi, and peak wave direction ✓pi. The i subscript indicates
that this is the model estimated wave parameter at a specific nearshore virtual buoy. The time-dependent
wave-energy flux at each virtual buoy is then calculated as:

Pi(t) = Ei(t)Cgi(t) (3.6)

where

Ei(t) =
1

8
⇢gHs2i (3.7)

and

Cgi(t) =
1

2

(

1 +
4⇡di/Li

sinh(4⇡di/Li)

)
Li

Tpi
(3.8)

where Cgi is the group speed at the virtual buoy location, di is the water depth at the virtual buoy and
Li is the wavelength corresponding to the SWAN-predicted peak wave period Tpi, computed using the
full dispersion relation given in equation 3.5. Using equation 3.2, the equivalent deep water wave height
H1 with an energy flux equal to the energy flux predicted by SWAN at the virtual buoy location is given
by

H1 = Hsi

s
Cgi
Cg1

(3.9)

where Cg1 is the deep water group speed corresponding to the SWAN-predicted peak wave period
at the virtual buoy location, Tpi. Using this equivalent deep water wave height, it is then possible to
estimate the breaking wave height based on the available wave energy flux at the virtual buoy location,
using ?’s relationship:
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RIESGOS	COSTEROS:	OLAS	ROMPIENTES	



RIESGOS	COSTEROS:	PATÓGENOS	EN	PLAYAS	



ECOSISTEMAS	/RECURSOS	COSTEROS/CALIDAD	DE	AGUA	



Generación	 de	 matrices	 de	 conecTvidad,	 uTlizando	 modelos	 y	
observaciones	 de	 radares	 HF	 para	 evaluar	 la	 efecTvidad	 de	 áreas	
protegidas	como	fuentes	de	huevos	y	larvas	de	peces	

MANEJO	DE	RECURSOS:	CONECTIVIDAD	HIDRODINÁMICA	



Monitoreo	de	pCO2	aire	y	agua,	pH	y	alcalinidad—saturación	aragonita	

CALIDAD	DE	AGUA:	ACIDIFICACIÓN	EN	ARRECIFES	



VARIABILIDAD	DEL	CLIMA	



GLIDERS:	5	perfiles	hasta	1000	metros	por	dia		

VARIABILIDAD	DEL	CLIMA:	CALENTAMIENTO	DEL	OCÉANO	
:	



EL	FUTURO:	COLABORACIÓN	REGIONAL	

•  IniciaTvas	en	desarrollo	
para	colaboración	en	
observación	oceánica:	

•  Republica	
Dominicana	
•  AnTllas	Holandesas	
•  I.	Vírgenes	Británicas	
•  Cuba?	


