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Time-lapse FWI prediction of CO, saturation and pore pressure

Abstract

We propose a complete rock physics workflow combing
Macbeth’s model and Gassmann’s equations to predict elas-
tic properties as a function of porosity, mineralogy, satura-
tion and pressure. We validate this workflow using a pub-
ished dataset. In particular, we demonstrate the advan-
tages of Macbeth’s model in predicting the effect of pres-
sure changes. Furthermore, we propose a full waveform
inversion (FWI) algorithm incorporating the proposed model
for the prediction of the time-evolution of CO», saturation and
pore pressure. We derive static rock properties, such as
porosity and clay content, from baseline data and use them
as input to predict dynamic reservoir properties (saturation
and pressure) from monitor data. We illustrate the potential
of the approach using a synthetic time-lapse dataset.

Considerations for rock physics model

Definition of pressure
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Steps of rock physics modeling

Solid phase: Kon = F(Kqs Koy Voiay) Voigt-Reuss-Hill
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Model Calibration
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Fig. 2: Hertz- Mindlin model VS Macbeth’s model.

Numerical example
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Fig. 4: Baseline, monitor, and differential seismograms.
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Fluid phase:
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Fig. 1: Complete rock physics workflow.
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Fig. 5: Recovered model + Convergence properties
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