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How to locate Sea-Floor Sources of marine natural oil seeps from radar detected Sea-Surface Outbreaks ?
Application to the Gulf of Mexico.
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<t Study framework

Oil seeps case examples

B Oil seeps migration from deep sediments / I =

~~| | to seasurface - FrA o F =3

e Offshore natural oil seeps are streams of naturally & s - ¥ —
occurring oils that migrate from the sediments below — _.:?j:.
the seafloor and flow through the water column as Sam
oil drops, resulting In telltale slicks on the sea

surface (Fig.1).
Oil seeps in radar images

Fig. 1: Oil seeps migration from deep sediments to sea
surface.
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Oil seeps floating on the sea surface becomes P &

visible on radar images because it damps the short 4 TR ey e—
gravity-capillary waves that are responsible for the — ...;.: ..;.:
radar backscattering (Fig.2, Fig.3). % 7 - F - F

sea floor leak f;

sea floor leak 1 sea floor leak 2

The Vertical Drift Model

Our goal Is to locate the SeaFloor Source (SFS)
from the oil seeps Sea Surface Outbreaks (SSO)
observed on the radar images.

clean sea surface oil slick

Fig. 2: Backscatter radar waves on the sea surface.

Fig. 3: Numerous oil seeps observed on a ENVISAT ASAR image

acquired on 16 October 2008 over the Gulf of Mexico. Fig. 10: Different astroseeps (multidates seeps)

Application to the Gulf of Mexico

Methodology
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SAR images preprocessing | - - ey -
Original methods have been developed to numerically S by
process the images (Fig.4). R o S B
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) ) ) ) calculated oil seeps .
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corresponding to droplets sizes. Right: sources paths corresponding to the oil seep 1(observed on date 1)
and the oil seep 2(observed on date 2). The red point corresponding to the intersection between the two
sources paths is likely the seafloor source of the two multidate oil seeps.

Fig. 9: Two sources paths generated by the VDM from the SSOs of two oil seeps -Suresh G., 2015. Offshore oil seepage visible from space: A Synthetic Aperture Radar (SAR) based automatic detection, mapping and quantification system. Thesis: University of Bremen, Bremen, Germany.

observed on Envisat ASAR WSM image acquired on 02 October 2010 at 16:00:50.

Fig. 7: 3D scheme of the vertical drift model of an oil
seep remotely detected.
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