
 

Study at Deepwater Horizon spill site finds
key to tracking pollutants
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CARTHE scientists deployed over 300 GPS-equipped surface current drifters in
the Gulf of Mexico near the site of the Deepwater Horizon oil spill during the
Grand Lagrangian Deployment, July 2012. Credit: CARTHE

A new study of the ocean circulation patterns at the site of the
Deepwater Horizon oil spill reveals the significant role small-scale ocean
currents play in the spread of pollutants. The findings provide new
information to help predict the movements of oil and other pollutants in
the ocean.
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Nearly two years to the day after the Deepwater Horizon incident,
scientists from the Consortium for Advanced Research on Transport of
Hydrocarbon in the Environment (CARTHE), based at the University of
Miami (UM) Rosenstiel School of Marine and Atmospheric Science,
conducted a drifter experiment in the northern Gulf of Mexico spill site
to study small-scale ocean currents ranging from 100 meters to 100
kilometers.

"Our results conclusively show that ocean flows at small scales, below 10
kilometers, contain significant energy fluctuations to control the initial
spread of pollutant clouds," said UM Rosenstiel School Professor and
CARTHE Director Tamay Özgökmen. "Now that we have quantified
this missing piece of the puzzle, we can improve our real-time predictive
capabilities in the event of a future oil spill."

During the 12-day at-sea experiment called GLAD (Grand Lagrangian
Deployment), the research team deployed 300 GPS-equipped custom
drifters off the UM Rosenstiel School research vessel F.G. Walton Smith
in a region where wind-driven continental shelf currents mix with
buoyancy-driven Mississippi River outflow currents and deep eddy-
driven currents in the Gulf of Mexico. The drifters flowed along the
Gulf of Mexico currents for several months post deployment to capture a
multi-dimensional picture of the upper-ocean movements in the presence
of wind and waves at DeSoto Canyon, the site of the Deepwater Horizon
oil spill. This was the first experiment to deploy so many drifters at once.
Data about their whereabouts was retrieved every five minutes.
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This image shows drifter trajectories from the Grand Lagrangian Deployment
approximately four months after being released near the Deepwater Horizon oil
spill site. The background shows the sea surface temperature over the Gulf of
Mexico from MODIS on 20 Oct. 2012. Credit: Image credit: Edward Ryan, UM
Rosenstiel School of Marine and Atmospheric Science

The study, aimed at quantifying the small-scale circulation that cannot be
captured by satellite-based altimeter measurements or general circulation
models, has immediate practical applications to help better predict the
path of catastrophic pollutant events, such as from future oil spills or
nuclear disaster events. The results provide new information about the
significant dispersion patterns currently un-accounted for in ocean
circulation models, according to the authors.

"This experiment is helping to answers questions that arise in all major 
oil spills, such as 'where will the oil go?' and 'how fast will it get there?'
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which are important when allocating limited response resources and to
determine the overall socio-economic impact of the spill," said
Özgökmen.

  More information: PNAS paper: www.pnas.org/content/early/201 …
452111.full.pdf+html
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