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ECMWEF wind forcing, climatology

State of the art ocean circulation
fluxes of heat and water.

model. 1/12 degree, 6 hourly
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Pathways Based on Water Masses

« T/S analysis of water mass origins and
mixing percentages.

» Subtropical Underwater and the North
Atlantic Subtropical gyre.



MICOM 1/12
degree Surface
salinity

Numerical
model of flows
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Percent Subtropical Underwater for ¢, 26.5
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Direct Measurement of Currents
with Drifters
* World Ocean Circulation Experiment
(WOCE) standard surface drifter
* North Atlantic deployments
* Trajectories and velocity fields.

» Statistical comparison with drift
simulations and model outputs.



Direct measurements of currents




Drifters - (1988 - 1999)
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Daily positions




Eastward flow
along the Little
Bahama Bank

Eastward flow
through south side
of Providence
Channel
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S. Levin:
a) Hops
b) Jumps
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Drift Simulations

* Miami Community Ocean Model surface
velocity fields on daily basis for five
different years (1982-1986)

» Lagrangian subgrid model (Dutkiewicz et
al., 1993; Olson, 2004). Autocorrelated
random walk with diffusivity (k) and time
scale (1) determined by drifter and dye
cloud data.



Start and End Points - 1982 Jul 22 - Sep 2
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., Start and End Points - 1984 Jul 22 - Sep 2
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Release Point: 17° 30.0'N 65" 54.0'W

Start and End Points - 1983 Jul 22 - Sep 2
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Spawning Location: Cuba 21° 0.0’N 80° 0.0"W days 15 through 57
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Gobiosoma evelynae
Brilliant blue-stripe phase.
FAMILY:

Goby — Gobiidae

SlZE: 1-1Ysin.,
max. 1Yz in.
DEPTH: 30-100 ft.
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g
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Fig. 1. Distribution of the yellow
(circles), blue (diamonds), and
white (triangles) color forms of
E. evelynae across the Bahamas
and  Caribbean Sea. Green
squares indicate localities where
both blue and yellow forms have
been reported. The 17 sampled
populations are indicated with
red lines. Northern Bahamas rep-
resents five sampled populations
(north to south): Sweetings Cay,
Eleuthera Island, Lee Stocking Is-
land, Cat Island, and Long Island.
Puerto Rico represents two sam-
pled populations, Isla Desecheo
(white form) and the main island
(blue form). The USs. Virgin Is-
lands  (USVI) represents two

sampled populations: St. John and St. Croix.
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Mechanisms of Interannual
Connectivity Change

* What mechanisms define connectivity
changes in the Caribbean?

« SST anomalies in the Cayman Sea and
correlations to ENSO

* Modulation of the circulation and the
circulation in the Cayman Sea influences
both the temperature field by trapping heat

there and reducing connections to the
west.
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TOPEX Sea Surface Height Anomaly
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TOPEX Sea Surface Helght Anomaly (Monthly Mean Removed)
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Circulation within the Bahamas

« Simulations within the Bahamas is more
problematic: Does the model actually
perform in these restricted areas?

* Transports in passages as a check.

 Problem areas: Old Bahama Channel,
Tongue of the Ocean



Bahamas Release Points
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78° 49.3'W 22° 55.7'N Year 1982 Days 15 through 57
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Point 16 69°18.7'W 20° 0.1’'N Year 1983 Days 15 through 57 Point 16 69° 18.7W 20° 0.1’N Year 1986 Days 15 through 57
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Point 13 73° 18.0'W 23° 31.1'N Year 1984 Days 15 through 57

Point 13 73°18.0'W 23° 31.1'N Year 1985 Days 15 through 57
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Conclusions

* Drift simulations seem to be reproducing
reasonable pathways in most areas.

 Arrival matrices can easily be provided for
all of the runs, but there must be a
decision on areas and scales.

* Prototype models for carrying out genetic
simulations are underway and can be run
on the MICOM or simpler simulations.



