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Figure 1

Step 10:
Processing seismic data into
multiple Angle Stacks
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Step 11:

Use well data and angle stacks to
choose AVO model
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Step 12:
Use well data and angle stacks to derive multiple
wavelets (filter)

Step 13:
Obtaining FWI P-velocity

Step 14:
Use well data and FWI Vp to
derive low pass filter
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Step 15:
Use well-data to derive set-up petrophysical
and rock physics models

1

Step 16:
Run iterative, nested and automated inversion
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Step 17:
Manage hydrocarbon production

(57) Abstract: A computer-implemented method for determining rock and
fluid parameters of a subsurface region from measured seismic reflection da-
ta, said method including: generating, with a computer, a geophysical data
volume by combining a plurality of angle stacks obtained from the measured
seismic reflection data and geophysical property data obtained from a full
wavetfield inversion of the measured seismic reflection data; for each point
of the geophysical data volume, determining, with a computer, a petrophys-
ical model that is a probability of a rock state based on initial values of the
rock and fluid parameters and the geophysical data volume; iteratively de-
termining, using a computer, updated values for the rock and fluid parame-
ters, wherein the iteratively determining includes determining a petrophysical
parameter estimate for the rock and fluid parameters from the petrophysical
model as constrained by the geophysical data volume and the initial values
of the rock and fluid parameters, minimizing a misfit between the geophys-
ical data volume and synthetic data generated from a forward modeling of
the initial values of the rock and fluid parameters using a cost function that
includes the petrophysical parameter estimate of the rock and fluid parame-
ters, and repeating the iteratively determining until a predetermined stopping
criteria is satisfied and final values for the rock and fluid parameters are gen-
erated, and each subsequent iteration of the iteratively determining replaces
the initial values for the rock and fluid parameters with the updated values
for the rock and fluid parameters from a previous iteration; determining, with
a computer, uncertainty in the final values for the rock and fluid parameters;
and exploring for or producing hydrocarbons using the final values for the
rock and fluid parameters and there uncertainty.
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