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Background: We show only some of the highlight illustrations from the project. Bureau or Ocean Enency Manacement

The subsea infrastructure of the US N Gulf of Mexico is exposed to risks of seabed failure and
flowage under extreme storm events. Numerical assessments of the likelihood, location and
severity of those phenomena would help in planning. A project under BOEM, couples advanced
modelling modules in order to begin such a system. The period 2008-10 was used for test data,

Gulf of Mexico Data/Model Workflow

Fig. A: Schematic workflow for the project in

. . . ... . . W BMsed ROMS N. Atlantic terms of model development and data generation
covering hurricanes Gustav and lke in the Mississippi to De Soto Canyons region. GPCC-NCEP o . e et Outer Boundar and usage.  The different components of the
Weather (P, T, ...) , & y system are color-coded for clarity.
Methods: Sediment Flux Oceanography A major accomplishment of the study was
. coordination of the model components in terms of
Currents, tides and surface waves were computed using the Regional Ocean Modeling System ! scale, parameters, applicability.
(ROMS) and river discharges from WBMsed. The Community Sediment Transport Model (CSTMS) ECMWRERAD ROMS GoM
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calculated the concurrent sediment erosion-transport-deposition. Circulation, bottom [€= (o "o L L Winde
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Local sediment properties were from the dbSEABED database. The preferred paths of near- l
bottom sediment flows were based on a TauDEM stream analysis of the bathymetry. Locations
and timings of suspended sediment gravity flow were identified by applying energy flow ignition ETOPO2+ & > SCjTM . dngfBED
criterea. Wave-induced mass failure and subbottom liquefaction were assessed using a bevvy of Bathymetry ) T;g:;;:t Prz;effizs
marine geotechnical models. These tests of ignition are bundled in the model suite HurriSlip. | | ¥ |
The persistence, densities and velocities of turbidity flows yielded by the disruption of the J SediShip & HurriSlip
: . : : Locati d Sediment
sediment masses were calculated using high-Reynolds Number adaptations of LES/RANS-TURBINS Vel e
models (Large-Eddy Simulation / Reynolds Averaged Navier-Stokes). A very important step here A
was the transfer of these advanced models from laboratory to geographic scales. RANS-TURBINS |
Turbidity Current
Results: Dyvnam <
ynamlcs
As known, much of the shelf sediment mantle is suspended and/or moved during hurricanes,
consistent with the modeling results. Many short-lived gravity-flow ignitions occur on the shelf; | |
L ] ] ] ] ] ) Global@latal GoMdAnputl GoMmlynamicsl ModelfhainEndE
many at the shelf edge will ignite into fast, erosive and persistent currents. Sediment patchiness
and vagaries of hurricane path mean that the pattern of ignitions alters from event to event.
Conclusions: — — - - - - -
It is presently impossible to observed seafloor disruption over a wide area under extreme
hurricane events. To understand the impact on the deep-water infrastructure, a numerical
process-based modelling approach is essential — along the lines this project explored and
developed. 16
14
A valuable experience in the project was devising workflows and linkages between these -
advanced, but independent models. log
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ROMS hydrodynamic : 031
Grid-f. 1.2_ 025 | Fig. D-3. GIS display of the distribution of igniting (self-accelerating) flows events - green-probable,
= 021 orange-possible, red-unlikely - occurring at some time during the run. The criteria were: Richardson
015 Number and Knapp-Bagnold criterion, and Parker energy balance. Only every 1/16™ point of the grid was
o o1 e s e a o1 modeled for this map.
West Longitude 0.05 Although many ignitions are proposed on the shelf, hardly any will be sustained. The project is interested in
0 cases of ignition close to the top of the slope where gravity flow may be sustained.

Fig. B-2: Estimates of (a) bottom wave period and
(b) bottom orbital velocity from NOAA/NCEP
WaveWatch 11l model following Wiberg and
Sherwood (2008) for hydrodynamic Grid-f on
September 1, 2008, Hurricane Gustav.
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Fig . C-3. Panels A and B show suspended sediment along the Mississippi Canyon
transect during and after Hurricane Gustav, 1 September 2008 and 6 September
2008, respectively. The cross-slope distance is in km, while depth is in m.,
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