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HASHEENRPRISHEERRIRE, Stratigraphic Reservoir Characterization for Petroleum Geologists
Geophysicists, and Engineers. (2t Edition) R. M. Slatt
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Fig. 4.31 Surface Seismic Scale: Definitions
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Resolution is the ability of a seismic wave to identify and image both the
top and base of a layer, and it usually is considered to be 1/4 the
thickness of the seismic wavelength (Fig. 4.31). Detection is the ability of
a seismic wave to “feel” and “respond” to a layer, even though the layer
boundaries cannot be imaged (Fig. 4.31). The detection limit is
considered to be 1/30 the thickness of the wavelength.

AStEENFRASHERRIEE, Stratigraphic Reservoir Characterization for Petroleum Geologists
Geophysicists, and Engineers. (2t Edition) R. M. Slatt
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¢SS 1.6
¢ Seismic imaging and inversion: What are we doing, how are we doing, and where
are we going? Samuel H. Gray, CGG
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€SS 1.6
¢ Seismic imaging and inversion: What are we doing, how are we doing, and where
are we going? Samuel H. Gray, CGG

* k5, 124Big ImagingfllLittle ImagingfYisiiZ.

#®Because this part of seismic processing tends to focus on large-scale
geologic features below complex overburdens using large datasets, it can
be called “big imaging / inversion”.

#®Because this part of seismic processing tends to focus on fine-scale
details of oil and gas reservoirs, usually using smaller datasets, it can be
called “little imaging / inversion”
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€SS 1.6
¢ Seismic imaging and inversion: What are we doing, how are we doing, and where
are we going? Samuel H. Gray, CGG

¢ Big ImagingfI=ME X R PAERIFWI:

€ Seismic imaging (migration) has historically been used to clarify structural targets and to
remove diffraction noise from stratigraphic targets.

¢ Seismic inversion has taken many forms, including single-trace inversion for impedance
contrasts, inverting moveout or waveforms to obtain seismic velocity, and even analyzing
amplitudes of unmigrated or migrated data to determine rock properties.

¢ In the past, these processes were kept separate from one another.

@ In the present, they are being used more and more in combination. In an ideal future, they
will be completely combined into a single process called FWI inversion.
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¢SS 1.6

¢ Seismic imaging and inversion: What are we doing, how are we doing, and where
are we going? Samuel H. Gray, CGG
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¢SS 1.6
¢ Seismic imaging and inversion: What are we doing, how are we doing, and where
are we going? Samuel H. Gray, CGG

¢3%gy, Little ImagingfIESHFAB
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¢SS 1.6
¢ Seismic imaging and inversion: What are we doing, how are we doing, and where

are we going? Samuel H. Gray, CGG

Figure 2. Left: Conventional narrow-band i1mage. Right:
Broadband image. (DownUnder Geosolutions)

Figure 1. Top: Narrow-azimuth subsalt image. Bottom: Wide-

azimuth subsalt image at the same location, showing greater

image clarity. From Etgen et al. (2009). 29
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¢SS 1.6

¢ Seismic imaging and inversion: What are we doing, how are we doing, and where

are we going? Samuel H. Gray, CGG

4 Accuracy

tomography

Velocity

1 1 |
2 10 100

Figure 3: In black, the classic sketch by Claerbout ( 1985)
illustrating the resolution we can expect from walocity
analysis (“Velocity™) and imaging (“Reflectivity™). The gap
between 2 Hz and 10 Hz is now filled by the improved
resolution provided by high-resolution tomography and FWI
(red) and the impact of broadband acquisition on imaging
(blue). From Lambare et al. (2014).

* |0 i, Hz
. 2n

Figure 4: Velocity model from high-resolution tomography
superimposed on a depth migrated stack From Sioni et al.
(2012).

Figure 5: Colored inversion of impedance perturbation obtained
from RTM of North Sea data. From Zhang et al. (2013).

WPI-Seminar
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¢SS 1.6
¢ Seismic imaging and inversion: What are we doing, how are we doing, and where
are we going? Samuel H. Gray, CGG

o =R PR IR AR X?

& seismic images will be replaced with earth models including structure,
velocity, and attenuation.
*XEL, HRFIBL L, FREMIFFWI
#Big imaging / inversion is on schedule to be inversion within a decade.
¢ Little Imaging / inversion applied to unconventional reservoir is not on
schedule.
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€SS 1.6
¢ Seismic imaging and inversion: What are we doing, how are we doing, and where
are we going? Samuel H. Gray, CGG
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