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¥ Overview of methods

Full waveform inversion Seismic time-lapse
(FWI)

Optimization method Image fluid-flow effects
High-resolution subsurface models Reservoir monitoring: CO, storage
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Vertical seismic profiles
(VSP)

Minimizes effect of acquisition design

High signal-to-noise ratio
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vy Containment and Monitoring Institute Field Research Station

Permanent VSP Experiment 2018 VSP Experiment
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* Modeling the CO, injection: 266 to 1666 tons
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Modeling the CO, injection with FWI

Model
(m;)

j=+l

()

Observed
data (d,ps)

(4)

1)
Modeled synthetic data
(dsyn)
(2) \
Data residuals
¢j = dops — dsyn
3) !

Gradient

gj = stack(Miggrry (filt(d)j)))

filt=[f1, f2]
filt(¢;)

Update

A

mj+1 = mj + Am]

Calibration
Am; = ug;
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Baseline model
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vy Modeling the CO, injection with FWI
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:\',7 Modeling the CO, injection with FWI

Baseline model
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1 year of CO, injection
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:\',7 FWI time-lapse: initial model
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:[,7 FWI time-lapse: 60 m source spacing

Baseline model 1 year of CO, injection 5 years of CO, injection
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:[,7 FWI time-lapse: 60 m source spacing

Baseline model 1 year of CO, injection 5 years of CO, injection
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:[,7 FWI time-lapse: 60 m source spacing

Baseline model 1 year of CO, injection 5 years of CO, injection
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Y FWI time-lapse: 142 m source spacing

Baseline model 1 year of CO, injection 5 years of CO, injection
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:[,7 FWI time-lapse: 142 m source spacing

Baseline model 1 year of CO, injection 5 years of CO, injection
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:[,7 FWI time-lapse: 142 m source spacing

Baseline model 1 year of CO, injection 5 years of CO, injection
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v FWI time-lapse: comparison of inverted models
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Conclusions and future work
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« P-wave velocity reduction modeled using an acoustic FWI.

« Comparable results obtained with different sensor disposition
and similar source distribution.

« Lateral extension resolution of CO, effects highly affected by
acquisition design.

* |nversion of elastic rock parameters at CaM| FRS.
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