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Make physical, chemical and biological measurements to establish a base line of
the actual estate and natural variability of the GoM ecosystem.

Generate and use state-of-the-art technologies to continuously observe the
ocean - some times in real time. These technologies can be uesed in the case of

an oil spill to, with numerical models, estimate its dispersion and posible
Impacts.

Develop physical, biogechemical and transport models that include oil
degradation processes and provide risk maps, arrival times and impact

estimates taking into acount the oil characteristics and the position and depth of
possible spills.
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Environmental base line

and monitoring.

Dra. Sharon Herzka
Dr. Juan Carlos Herguera

Oil spill scenarios

Oil natural degradation

Dr. Alexei Licea

Physical and Observation platforms
biogechemical models

Dr. Julio Sheinbaum Dr. Francisco Ocampo



Data Assimilation in 60s ! “ROMS IS4DVar”

The “Forecast” or “Hindcast”

Generating a series of
analyses trough 1
! ceveral  assimilation L] REANALYSIS

/N l cycles in the past...
[ ]

Assumes the model is able to represent all the
major physical processes important for the
region of interest !

The “Analysis”

154 P

|

Assimilation cycle



Latitude

The background solution - NL ROMS

configuration
wf T e L . » 4.5km / 1km horizontal resolution;
- ------- > 36 /48 vertical levels;

» Modified vertical scheme - more resolution
near the surface;
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16




How to validate our results
and compare models?

v' RMSE against AVISO SSH and MODIS SST.
v' Comparison with mooring data and WOD.

v Analysis of specific processes that we judge
important.

v LAGRANGIAN DATA.
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MLD (m) Low Resolution High Resolution
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Mixed layer depth (m)
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Variability at the mooring locations
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Time

Enel2

Loop-Current statistics — what is the influence of model resolution?

Bsc. Thesis — Angeles B. Garcia -Lucero
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Latitude
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Profundidad (m)

Interpolacion de welocidad
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Transport in Yucatan and
Florida

1 1
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Depth (m)

Internal tides Yucatan - Data
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Depth (m)

Internal tides Yucatan - Model

I'-'I2 ellipse elements, ROMS model
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Internal tides Yucatan - Model

Energy conversion from barotropic to baroclinic tides (W m'gjl
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Internal tides Yucatan - Model

egrated baroclinic energy flux (kW m™1)
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Connectivity analysis of the deep waters
In the GoM using ROMS

VALIDATION:

* More than 800.000 patrticles
e Pseudo-Eulerian statistical comparison to the RAFOS floats:
- Mean velocity, mean kinetic energy, eddy kinetic energy
« Kolmogorov—-Smirnov statistical test: verification if the probability

distribution of the numerical drifters follow the one from the
observations

Dr. Aljaz Maslo - post-doc NASGRP



Connectivity analysis of the deep waters
In the GoM using ROMS

LAGRANGIAN ANALYSIS OF THE DEEP CURRENTS IN
THE GOM

 Comparison between the RAFOS and the numerical floats
connectivity matrices

» East/West connectivity

» Detalled picture of the retention capabillity, export and sink
areas of the particles



VIDEO: Simulation of particles starting from
different connectivity areas




Results from RAFOS data.
(Perez-Brunius et al.)

Lat
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Preliminary Results from ROMS
model - NLR.

Deep particles positions on the day of: 04-May-2011




VIDEQO: Simulation of particles under the
1900 m depth




VIDEO: Simulation of particles in the
surface layer and comparison with the real
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