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developed two joint inversion modeling and monitoring
workflows to address and resolve shortcomings of existing
inversion technology and time-lapse amplitude difference
interpretation. Information about the probability of the
presence of litho-fluid facies is paramount to reducing
uncertainty in forecasting CO; saturation changes within
the target reservoir.The two joint inversion techniques were
applied to an existing time-lapse (4D) seismic data set. The
first workflow is based on the seismic wave-equation based
(WEB) amplitude variation with offset (AVO) inversion. The
Joint Impedance and Facies Inversion (Ji-Fi) is the other rogram:
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Figure 1: Schematic representation of the
complex seismic wave field honored by the
Method 1 inversion, which leads to more accurate
estimation of properties and time-lapse changes.
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Project Outcomes:

Both techniques were successfully applied to an existing time-lapse seismic data set. The WEB-AVO
workflow is based on a new feature of the technology specifically developed for this project: the
simultaneous joint inversion of the monitor and baseline. One of its main advantages is the robustness
against the noise associated with the non-repeatability of seismic surveys. The estimated time-lapse
changes of WEB-AVO compressibility and shear compliance were assessed, and it was concluded that
shear compliance is a good indicator of the pressure effect due to the CO»-enhanced oil recovery (EOR)
activities in the study area. This ability to separate the effect of pressure from CO; saturation can be used to
better assess the location of CO; within the target reservoir.

The facies and their probability distributions corresponding to the highly heterogeneous target reservoir and
its fluid conditions from the CO,-EOR activities were successfully separated in the seismic elastic space as
part of the Ji-Fi workflow This separation provided favorable conditions for the application of the Ji-Fi
method. Reliable acoustic impedances and, most probably, litho-fluid facies of the target reservoir were
obtained from the application of the Ji-Fi method separately to the baseline and monitor surveys.
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