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Key Program Objectives

o Overall objective is to increase our knowledge of the dynamics
of the Loop Current in the Gulf of Mexico through analysis
and synthesis of observations and numerical modeling output.

* The synthesis of results and model predictions is key!

Major Objectives:

Upstream and Downstream Influences
Upper to Lower Layer Coupling
Lower-Layer Eddies and TRWSs
Dynamics of Eddy Shedding

Role of Peripheral Cyclones

LC Variability



Process Investigations

Determine upper- and deep-layer vorticity budgets.

Dlagnose the stream-coordinates-mean velocity and
potential vorticity structure of the LC.

Quantify the eddy-mean exchanges of momentum
and energy In the mean and in energetic events.

Conduct case-studies of the major eddy events and
diagnose their kinematics and three-dimensional
evolution.
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Tall Mooring
Instrument
Placement

Full-Depth Mooring Schematic
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Maximum
Loop Current
Velocity Profiles
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Measurements
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Tall Mooring
Upper Layer
T/S/P
Measurements

DEPTH (METERS)

SIGMA-T

22 24 26 28

TEMPERATURE °c

0 10 20 30
| 1 | | 1 I L L | 1 | 1 L | L |
SALINITY  © /o0
34.5 35.0 35D 36,0 365 370

D 1 P 1 [ | [ | ] 1 I 1 [ | [ 1 | - i1 I 1 [l | |I|

1 A T

: T/S/P
250 T

] T

| T/P
500—_ T

4 T/P
750 - ¢ T/S/P

: $T/P

1000 1

STATION 16 9/20/2003 9.7
GULF OF MEXCIO PALFOS FLOAT 2

25 .8 N B 223 W




Short
Mooring
Schematic

Schematic of Proposed Short Moorings
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LC Variability & Array Location




Historical LC Separation Locations
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Most Probable LC Location
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One PIES provides point measurements supporting:

e T(p,t),S(p,t), dynamic height(t)
o Bottom pressure anomaly

 Total sea surface height
— steric + mass loading
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An Array of PIES Maps
3-D Circulation

Map T,S, dynamic height
Map baroclinic geostrophic velocities
Level pressure

Map absolute geostrophic circulation
Map mean sea surface height



Modeling Component

e Dynamical Interpretations

o Upstream/Downstream Dynamics and Influences
* Model/Observation Synthesis

 Long-period Remote Regional Coupling
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Preliminary Results

Deployment 1: April 2009 to July 2010
Data Return : ~ 93%
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Average Currents, Isotherm Depths and SSH
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Average Currents, [sotherm Depths and SSH 5/19/2009 TO 6/27/2010
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Potential Vorticity Constraints on
Lower Layer Eddy Formation

Direction of
Pr tion
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Crest-Trough Upper-Lower Layer Coupling — July-Aug 2009
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Hydrocarbon
chemistry on
300 water
samples (0 to
1,500 m) at 25
PIES sites in the
LC in July 2010,
analyzed by
Texas A&M.

No significant
concentrations
found.
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summary

Observations so far (15 months):
= 9 tall moorings (V,T,S,P)
= 6 short moorings (V,T)
= 25PIES (t,P,T)
= Satellite Altimeter (SSH) & Remote Sensing (SST, etc.)

Major Events:

= Separation of Eddy Ekman (Aug—Sep 2009)
= Subsequent northward extension of the LC through array
= Formation of Eddy Franklin (April-July 2010)

Dynamics:

= Development of lower layer cyclones and anticyclones under LC
frontal troughs and crests

= Mean lower layer cyclone — anticyclone pair under LC

= Bursts of lower layer current under advancing LC front
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