SUMMARY Seismic monitoring of CO, using ensemble Kalman filtering

. We simulate subsurface CO, injection into porous rock with seismic measurements,

. treat the permeability field as a random variable, . .
. apply the EnKF to estimate the CO, saturation field, Grant Bruer!, Abhinav Prakash Gahlot'?®, Felix Herrmann'??, Edmond Chow!

. compare the EnKF to two baselines, and
. test the EnKF’s performance with different noise parameters. (!School of Computational Science and Engineering, 2School of Earth and Atmospheric Sciences, 3School of Electrical and Computer Engineering)
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Figure 1: Classical data assimilation predict-update loop
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e v :true noise scale « (: regularization scale Horizontal (km)
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III. EXPERIMENTS Figure 4: Ground-truth saturation field S overlayed on permeability K # JustObs ¥ SR » EnKF error < JustObs error and NoObs error.

« For oo = 0,
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We apply EnKF to a seismic monitoring example using scalable, open-source tools (JutulDarcy.jl, JUDL;I). o o > sensitive to noise parameters
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We compare EnKF to two baselines for estimating S: al 1_5______—_/"\\_ 0.00- ; , ; A : EnKF is a promising data assimilation method
. . I Horizontal (k Horizontal (k : : NS for monitoring subsurface CO, with seismic
« JustObs: solely uses y and observation function 2.0- orizontal (k) orizontal (km) Time since injection (years) measurementsg 2
« NoObs: solely uses samples of K and transition function Y (em) 1 2 (a) Year 1 (b) Year 5 Figure 12: RMSE for 3 methods over time

Figure 5: Ground-truth seismic measurements
We also test EnKF performance for modified o, 5, v, and v/ Figure 2: Experimental setup 2

Georgia Tech College of Computing ACKNOWLEDGEMENTS

(GEORGIA SCIENTIFIC

S C h 0 0 l Of C O m p u tat i O n a l This work was supported by the National Science Foundation under Grant 2203821. Any opinions,

. . . COMPUTING SYMPO SIUM 2 O 2 5 findings, and conclusions or recommendations expressed in this material arethose of the author(s) and do
S C I e n Ce a n d E n g I n e e rl n g not necessarily reflect the views of the National Science Foundation.




	Summary
	Motivation
	CO2 injection
	Monitoring method

	Background
	Data assimilation

	Experiments
	Results
	Conclusions
	Acknowledgements

