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2018 CMC 3D VSP survey

:  Shot points :  Observation wells :  Injection well
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Seismic data
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Well-log data
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Previous FWI results

• Eaid and Keating (2021)
FWI of accelerometer, DAS, and hybrid DAS-accelerometer  

data sets.

• Key strategies: 50% DAS + 50% Accelerometer

VpEffective source method

Inclusion of DAS data in inversion

Log derived model-parameterization
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Methods

• Effective source method
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Methods

• Inclusion of DAS data in FWI
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Methods

• Log derived model-parameterization
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Pros:
• Reduce non-linearity

• Avoid unphysical result

Cons:
• Introduce errors to the inversion

• Lose elastic information
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Methods

• Towards stable multi-parameter inversion

 Model Parameterization

 Model constraint
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Elastic FWI result
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Modeled data
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Prior distribution of rock physics variables
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Bayesian rock physics inversion
Porosity
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Direct FWI updating of rock properties

• General problem

mr: Reservoir propertiesme: Elastic properties

f: Wave equation g: rock-physics model

• FWI incorporating rock physics model

(Hu et al, 2021)
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Recovered model
Inverted Vp
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Model profiles

2400 2600 2800 3000

Vp

50

100

150

200

250

300

350

D
ep

th
 (m

)

800 1000 1200 1400 1600

Vs

50

100

150

200

250

300

350
2200 2300 2400 2500

Density

50

100

150

200

250

300

350

0.14 0.16 0.18 0.2

Porosity

50

100

150

200

250

300

350

D
ep

th
 (m

)

0.2 0.3 0.4 0.5 0.6

Vquartz

50

100

150

200

250

300

350

Actual log Initial Inverted

0.4 0.5 0.6 0.7 0.8

Vclay

50

100

150

200

250

300

350



17

Summary

• We focus on using the technology of full-waveform inversion
(FWI) to reconstruct elastic and reservoir property models
from the 2018 CMC VSP survey

• The reconstructed baseline models, if verified, can be used
to support further time-lapse analysis, e.g., reduce the
uncertainty in predicting CO2 distribution during injection and
migration
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