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“ Snowflake experiments—Geometry
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'ts* Snowflake experiments—shot gathers
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vs* Snowflake experiments—Reciprocity gathers
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s Method

3D Reverse-Time Migration Strategy

« 3D finite-difference modeling based on optimal least-squares
(Cai et al., 2015)

« 3D hybrid absorbing boundary condition (Liu and Sen., 2010)

« Crosscorrelation imaging conditions (Chattopadhyay and
McMechan, 2008)

 Azimuth-dependent RTM

Parallel Computing Strategy

« Effective boundary and checkpointing strategy (Clapp, 2008)
« GPU and POSIX thread (Cai et al., 2018)
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Method——3D finite-difference method based on optimal least-squares (LS)
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f{“ Method———3D hybrid absorbing boundary condition (ABC)
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‘{; Method Parallel Computing Strategy
—
Backward

A

GPU @
checkpointing 1¢&—— CPU(store)@

GPU®
checkpointing 2¢—— CPU(store) @

(Cai et al., 2018)

checkpointing Ne-1 ¢4——» CPU(read)®

GPU®
checkpointing Ne  ¢&—— CPU(read) ®
GPU®

y | Forward v | Forward

Imaging condition:
2timeS (X, Y, Z,)R(X,y,2,t)
DtimeS* (X, Y, 2, t)
(Chattopadhyay and McMechan, 2008)

Image(x,y,z) =

8
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Synthetic Test——snowflake model example

—true
—initial _

. .

2000 3000 4000
Vp (m/s)

Size: 201*201*71
Spaceinterval: 5m*5m *5m

Baseline true model Migration model

Depth (m)

-500

500

500 500 500 500
Offset in X direction (m) Offset in X direction (m)
Offset in Y direction (m) Offset in Y direction (m)



A'L .
\(;‘ Synthetlc Test ——Snowflake model example

Time lapse model
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4 Synthetic Test—Baseline data RTM result

Cross-line offset (m)

Depth (m)

100

L]
[=3
(=}

300

Cross-line slice

oy Lo

L L " '

-500 -400 -300 -200 -100 O 100 200 300 400 500 -500 -400 -300 -200 -100 O 100 200 300 400 500

500

(=]

-500

Offset (m)

Depth =300 m slice

-500 -400 -300 -200 -100 O 100 200 300 400 500

In-cline offset (m)

3617 seconds

-1

-1.5

2

Offset (m)

Shot gathers RTM

Cross-line offset (m)

Depth (m)

100 |

In-line slice

Cross-line slice

-500 -400 -300 -200 -100 O

Depth =300 m slice

Offset (m)

100 200 300 400 500 -500 -400 -300 -200 -100 O 100 200 300 400 500

Offset (m)

T T 0.01

500

o
T

Q}

L L i

*» Reciprocity gathers RTM

-0.004

-0.006

-0.008

-0.01

-500
-500

-400

-300

-200

-100 0 100 200 300 400 500

In-cline offset (m)

5896 seconds

11



v

v
4

4 Synthetic Test——Monitor data RTM result
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x‘{? Synthetic Test—Difference
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Synthetic Test——3D azimuth-dependent RTM result
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Synthetic Test——3D azimuth-dependent RTM result
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Synthetic Test——3D azimuth-dependent RTM result
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\(;‘ Field data——3D azimuth-dependent RTM result
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Field data—a3D azimuth-dependent RTM result
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\'\;‘ Field data——3D azimuth-dependent RTM result
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“y* Conclusions and Next steps

 Conclusions

* Processing of the low signal-to-ratio DAS data is crucial

« Azimuthal geometry makes the introduction of azimuth-
dependent RTM essential.

* The 3D time-lapse imaging serve as a source of inspiration
for the low-cost CO2 monitoring: DAS, VSP

* Next steps

« Reflection angle-dependent RTM
« 3D Elastic LSRTM, FWI
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