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Presentation Notes
Some of these observing systems have been in place for many years (moorings & HF radars), others (gliders, profilers, and drifters) are new additions. Currently, there only six moorings on the shelf, all transmitting data via satellite in real-time. Three CODAR and two WERA HF radar systems are currently in operation. Also operational: two gliders, multiple BSOPs and satellite-tracked drifters.
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Inner shelf:
seasonal variation,
upwelling Oct — April
downwelling Jun - Sep

Outer shelf:

seasonal variation not
obvious
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Wind-driven shelf circulation

Inner shelf responses are stratification

dependent, resulting in asymmetric
upwelling and downwelling.

Liu & Weisberg (2005)
Cont. Shelf. Res.
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Presenter
Presentation Notes
The evolution of the characteristic patterns of ocean currents is shown in the BMU (Best Matching Units) time series.  In the left panel, a enlarged portion (August 1999) of the BMU time series shown along with the local winds.
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Some of these observing systems have been in place for many years (moorings & HF radars), others (gliders, profilers, and drifters) are new additions. Currently, there only six moorings on the shelf, all transmitting data via satellite in real-time. Three CODAR and two WERA HF radar systems are currently in operation. Also operational: two gliders, multiple BSOPs and satellite-tracked drifters.
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The CMS- USF\QGG Response

Daily-updates on d regula
. distributed as ppts (example below)

Oil Spill Tracking in the Eastern Gulf of Mexico
Robert H. Weisberg
with
Drs. L. Zheng and Y. Liu, Prof. C. Hu, & the OCG

College of Marine Science
University of South Florida

and assistance from the HYCOM consortium
July 11, 2010

DISCLAIMER:

The nowcast/forecast system and other analyses/data are experimental products
under development. No warranty is made, expressed or implied, regarding
accuracy or suitability for any application. All rights reserved Univ. of So. Florida,
College of Mar. Sci. — Ocean Circ. Group. Copyright Univ. of So. Florida, 2010.




Oil Spill Tracking in the Eastern Gulf of I\/Iew
Begmmﬁgo/n4/22 we applied MCITCUIGUEIGH mod@§fo/rtrack|ng oil

/spllled from the Deepwater Horizon (Macondo) well. We are now using an
ensemble of six different models:

e USF WFS ROMS nested in HYCOM,
 Navy Global HYCOM,

« Navy GOM HYCOM

» NOAA RTOFS (also HYCOM).

« NCSU SABGOM (ROMS nested in HYCOM).
« Navy NCOM IAS

The oil patch location is initialized using satellite imagery, and we simulate the
movement of virtual surface particles carried by the models’ velocity fields.

Simulations, updated daily, include periods of both hindcast and 3.5 day forecasts
(using forecast winds).

Predictions are compared with observations when satellite imagery is available,
and the predictions are being used by NOAA in their forecasts.

Subsurface trajectories from the well site are also updated daily.
Real time velocity observations from moorings and HF-radar are also used.

All information is publicly available at http://ocgweb.marine.usf.edu and ppt
briefings are provided to agencies and others.



/111 Forecast Update

The ocean circulation-determines-where oil may go. =

/

_Deep ocean currents (the Loop current and its eddles) tend to stay In deep water;
shallow water currents tend to stay in shallow water, and this explains why the
Mississippi River delta and the region of Pensacola FL where the first land areas
oiled. There the continental shelf is narrow and deep water is in proximity to land.

Once oil was in shallow water it progressed more easily along shore, which is why
we saw more coastal communities affected. The latest imagery interpretation
suggests less oil in general and less in shallow water.

Shown in the following two slides are surface trajectory forecasts with the USF
eastern G of M model (ROMS nested in HYCOM), the Navy GOM HYCOM, and an
ensemble of four models (the previous two, plus the Navy Global HYCOM and the
NCSU SABGOM), all driven by forecast winds (NOAA/NCEP or Navy/NOGAPS).

Movement along the coast is in response to winds and LC/eddy interactions with
the shelf slope. Over the past two weeks easterly winds and a relaxation in
eddy/slope interaction shifted near shore oil back west, which was good news for
Florida. However, the winds for the next few days are forecast to be westerly, and
the WES circulation is now upwelling. Oil will move eastward near-term.

The Loop current, which shed an eddy around 5/20, is undergoing a torturous
path. It now appears to be detached from the eddy. How this will evolve cannot
be predicted. It remains possible for the Loop Current in the future to extend
northward to the well site (e.g., see movie loop at http://ocgweb.marine.usf.edu.)
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Using 3-hourly USF WFS model results we estimate trajectories
emanating from the well site by releasing new particles every 3 hours
starting from a 07/10 spill initialization using satellite imagery.

http://locgweb.marine.usf.edu
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This is a joint effort of the Ocean Circulation Group and the Optical Oceanography Laboratory at College of Marine Science, University of South Florida to track/predict the Deepwater Horizon oil spill in the (
using simulated drifters/particles. Drifter trajectories were calculated based on the surface currents from five different numerical ocean circulation models: the West Florida Shelf ROMS hindcastiforecast syste
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Tracking And Predicting The Deepwater Horizon Oil Spill In The Gulf Of Mexico

In a jomt effort of the Ocean Circulation Group and the Optical Oceanography Laboratory at College of hanne Science, Tversity of South Flonda to track and predict the
Deepwater Hortzon (MWacondo Well) odl spill spreading, surface dofter trajectones are sunulated based on the swrface ocean currents output from five mumerical models, the
West Florida Shelf ROMS HindcastForecast System, the Global HYCOM + HCODA Analysis, the Hawy Gulf of Mexico HYCOM HowcastForecast System, the SABGOM Howcast/Forecast System,
and the RTOFS (Atlantic) hindcastforecast system. The latest satellite imageries of oil slick are also used to mitialize the drifter locations so that the sttnulation is as getting close to
the real sitmation as possible. 4 series of expenments have been implemented and the results are listed as follows (with the most recent results hsted on top) It must be
recognized that all forecast models have errors that grow with tune for a vanety of reasons. So, it 1z inportant to consider ensemble analyses from several different models,

o

Four-panel view of four oil spill trajectory models (the latest ensemble forecast) NVA 1

Individual smface oil spill trajectory models:

WES ROMS based surface oil Global HYCOM based surface oil Hawy GOM HYCOM based surface oil SABGOM based surface oil RTOFS based surface oil trajectol
traiectory initialized from the latest  {ralectory initialized from the latest trajectory initialized from the latest trajectory initialized from the lastest initialized from the latest satellite
satellite imagery e/ satellite imagery MVew! satellite imagery /e ! satellite imagery /2w imagery Mew!

http://ocgweb.marine.usf.edu/~liu/oil.html
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Loop Current Update /

Ocean surfacecolor imagery was spottytast week due to clouds.~The LC and
_eddy pathways remain torturous, and what may happen is unknown.

The process of eddy shedding is also evident in analyses of surface currents from
satellite altimetry using the geostrophic approximation, and from these satellite
altimetry-derived surface currents we can estimate pathlines for virtual particles
carried by the currents.

By deploying actual satellite tracked drifters, and overlaying these on modeled
currents, we can further appreciate the movement by the currents.

While we cannot predict what the near-term evolution of the Loop Current may be,
historical observations show that eddy reattachment is common and that the
Loop Current can extend right up to the well site, which is situated on the
continental slope. As examples please see the movie loop at
http://locgweb.marine.usf.edu under products, second line down. It remains
possible that large amounts of oil can flow to the Florida Straits and east coast.
For now, however, the eddy appears to be separating to the west

The interactions between the easternmost edges of the LC and its eddy with the
shelf slope resulted in flows on the shelf tending to move oil eastward there. This
was countered over the past two weeks by strong SE winds. The situation is
subject to change owing to winds and LC/eddy interactions with the shelf slope.
The winds and LC/eddy interactions will continue to be variable.
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We use sea surface height (SSH) anomalies from AVISO combined with a
mean SSH field to estimate absolute SSH. We then estimate surface
currents via the geostrophic approximation, which is excellent in deep
water. The colors are SSH (red being high, blue low); the arrows are the
surface currents. A succession of estimates shows the eddy evolution.
The eddy separated from the LC around 5/20 and again on 7/2.
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We do a 2-week hindcast/forecast of virtual drifter pathlines, assuming
movement with the surface geostrophic currents.
These are publicly available at
Click on geostrophic drifters.
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Presentation Notes
The particles are shown as black dots, and their trajectries in magenta. Sea surface temperature (color contours, units in deg C) was superimposed with the surface current vectors to indicate the surface ocean circulation. six different numerical ocean circulation models: the West Florida Shelf ROMS hindcast/forecast system from University of South Florida, the Gulf of Mexico HYCOM nowcast/forecast system from Naval Research Laboratory, the SABGOM nowcast/forecast system from North Carolina State University, the Global HYCOM + NCODA Analysis from the HYCOM Consortium, the RTOFS (Atlantic) hindcast/forecast system from NOAA Emvironmental Modeling Center, and the Navy Coastal Ocean Model (NCOM) - Intra-Americas Sea Nowcast/Forecast System (IASNFS).  Only 4 models are shown in the slide.
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The particles are shown as black dots, and their trajectries in magenta. Sea surface temperature (color contours, units in deg C) was superimposed with the surface current vectors to indicate the surface ocean circulation. six different numerical ocean circulation models: the West Florida Shelf ROMS hindcast/forecast system from University of South Florida, the Gulf of Mexico HYCOM nowcast/forecast system from Naval Research Laboratory, the SABGOM nowcast/forecast system from North Carolina State University, the Global HYCOM + NCODA Analysis from the HYCOM Consortium, the RTOFS (Atlantic) hindcast/forecast system from NOAA Emvironmental Modeling Center, and the Navy Coastal Ocean Model (NCOM) - Intra-Americas Sea Nowcast/Forecast System (IASNFS).  Only 4 models are shown in the slide.
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Horizon oil spill: A modeling perspective, Eos Trans. AGU, 92(6), 45-46,
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the agencies, and the private sector can be of great benefit to the nation.
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The particles are shown as black dots, and their trajectries in magenta. Sea surface temperature (color contours, units in deg C) was superimposed with the surface current vectors to indicate the surface ocean circulation. six different numerical ocean circulation models: the West Florida Shelf ROMS hindcast/forecast system from University of South Florida, the Gulf of Mexico HYCOM nowcast/forecast system from Naval Research Laboratory, the SABGOM nowcast/forecast system from North Carolina State University, the Global HYCOM + NCODA Analysis from the HYCOM Consortium, the RTOFS (Atlantic) hindcast/forecast system from NOAA Emvironmental Modeling Center, and the Navy Coastal Ocean Model (NCOM) - Intra-Americas Sea Nowcast/Forecast System (IASNFS).  Only 4 models are shown in the slide.
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The particles are shown as black dots, and their trajectries in magenta. Sea surface temperature (color contours, units in deg C) was superimposed with the surface current vectors to indicate the surface ocean circulation. six different numerical ocean circulation models: the West Florida Shelf ROMS hindcast/forecast system from University of South Florida, the Gulf of Mexico HYCOM nowcast/forecast system from Naval Research Laboratory, the SABGOM nowcast/forecast system from North Carolina State University, the Global HYCOM + NCODA Analysis from the HYCOM Consortium, the RTOFS (Atlantic) hindcast/forecast system from NOAA Emvironmental Modeling Center, and the Navy Coastal Ocean Model (NCOM) - Intra-Americas Sea Nowcast/Forecast System (IASNFS).  Only 4 models are shown in the slide.
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The particles are shown as black dots, and their trajectries in magenta. Sea surface temperature (color contours, units in deg C) was superimposed with the surface current vectors to indicate the surface ocean circulation. six different numerical ocean circulation models: the West Florida Shelf ROMS hindcast/forecast system from University of South Florida, the Gulf of Mexico HYCOM nowcast/forecast system from Naval Research Laboratory, the SABGOM nowcast/forecast system from North Carolina State University, the Global HYCOM + NCODA Analysis from the HYCOM Consortium, the RTOFS (Atlantic) hindcast/forecast system from NOAA Emvironmental Modeling Center, and the Navy Coastal Ocean Model (NCOM) - Intra-Americas Sea Nowcast/Forecast System (IASNFS).  Only 4 models are shown in the slide.
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The particles are shown as black dots, and their trajectries in magenta. Sea surface temperature (color contours, units in deg C) was superimposed with the surface current vectors to indicate the surface ocean circulation. six different numerical ocean circulation models: the West Florida Shelf ROMS hindcast/forecast system from University of South Florida, the Gulf of Mexico HYCOM nowcast/forecast system from Naval Research Laboratory, the SABGOM nowcast/forecast system from North Carolina State University, the Global HYCOM + NCODA Analysis from the HYCOM Consortium, the RTOFS (Atlantic) hindcast/forecast system from NOAA Emvironmental Modeling Center, and the Navy Coastal Ocean Model (NCOM) - Intra-Americas Sea Nowcast/Forecast System (IASNFS).  Only 4 models are shown in the slide.
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The particles are shown as black dots, and their trajectries in magenta. Sea surface temperature (color contours, units in deg C) was superimposed with the surface current vectors to indicate the surface ocean circulation. six different numerical ocean circulation models: the West Florida Shelf ROMS hindcast/forecast system from University of South Florida, the Gulf of Mexico HYCOM nowcast/forecast system from Naval Research Laboratory, the SABGOM nowcast/forecast system from North Carolina State University, the Global HYCOM + NCODA Analysis from the HYCOM Consortium, the RTOFS (Atlantic) hindcast/forecast system from NOAA Emvironmental Modeling Center, and the Navy Coastal Ocean Model (NCOM) - Intra-Americas Sea Nowcast/Forecast System (IASNFS).  Only 4 models are shown in the slide.
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Hu, C., R.H. Weisberg, Y. Liu, L. Zheng, K.L. Daly, D.C. English, J. Zhao, and G.A. Vargo, 2011
Did the northeastern Gulf of Mexico become greener after the Deepwater Horizon oil spill?
Geophys. Res. Lett., 38, L09601, doi:10.1029/2011GL047184.

Surface oil percentage occurrence
(4121 — 7/31/2010) MODIS FLH anomaly, Aug 2010
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