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Positioning a plurality of acoustic sensors into
a plurality of boreholes.

_/

604

Positioning a plurality of acoustic sources on
or near a terranean surface.

|

Emitting, by the plurality of acoustic sources,
an acoustic signal directed into a subsurface
geclogic formation.

606

|

Receiving, by the plurality of acoustic sensors,
a reflected acoustic signal from the
subsurface geologic formation.

608

|

610

Determining a subsurface topology of the

geologic formation based on receiving the

reflected acoustic signal by the plurality of
acoustic sensors.

|

612

Crealing a subsurface model of the geologic
formation based on the determined topology
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Estimating static corrections of the reflected acoustic |/
signal k_)
‘;L 704

Partitioning the estimated static corrections into a short |
wavelength and a long wavelength

l 708
.
Attenuating noise from the estimated static corrections of
the reflected acoustic signal ' TO 7?20

|

Shifting the estimated static corrections of the reflected | 708

acoustic signal to a plurality of pre-defined intermediate |/

depth levels based on vertical timeshifts measured from
the plurality of boreholes

l

Stacking common gathers from each of the plurality of | 710
acoustic sensors to generate a plurality of supergathers, |
each of the supergathers having an improved signal-to-

noise ratio

L

At each of the plurality of pre-defined intermediate depth | 45
levels: sorting the supergathers to a common depth ,
point, applying the short-wavelength static corrections,
and estimating normal moveout velocity and applying a
normal moveout correction and stack

+ 714
Applying the long-wavelength static shifts to the geologic]
datum

l

Stacking the plurality of stacks generated from the 716
plurality of pre-defined intermediate depth levels intoa

final stack
1 718
Performing a post-stack time migration |
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FROM 706

L 720

Performing an up-down separation of the | /
noise attenuated estimated static corrections
of the reflected acoustic signal

L

Generating a near-surface velocity model 722
between the terranean surface and the _
geologic datum by interpolating measured
velocities of the reflected acoustic signals

724

Generating a deep velocity model below the _/
geologic datum

E 726

Pre-stacking depth migration from the -/
terranean surface based on a global velocity
model that comprises the near-surface
velocity model

FIG. 8
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