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Motivation

= Growing Interest In the use of DAS fibres for seismic
acquisition.

* Need to develop strategies for including the data they
provide in FWI.

» Geophones and DAS provide complementary datasets.
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vy' Distributed Acoustic Sensing

= DAS uses and optical fibre to make
measurements of seismic strain

* Fibres are only sensitive to strain
along the tangent of the fibre

/ Ett

* Measurements are spatially
averaged over the gauge length to )

Improve SNR
Gauge length
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;' Receiver Matrix (R)

DAS

» Samples displacement wavefield at = Computes strain from displacement
location of geophones wavefields.
= Computes fibre strain, using fibre
geometry.
» |nvokes gauge length averaging of fibre
sensitivity.
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Scattering radiation patterns provide
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Scattering radiation patterns provide
insight into the sensitivity of the

os wavefield to perturbations in certain
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model parameters.
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— Strain radiation patterns provide

7 N\ « ﬁ 7 3\ i_nsightinto the sensitivi_ty of the strain
F field to model perturbations.
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Strain radiation patterns provide
insight into the sensitivity of the strain
field to model perturbations.
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The fibre sensitive radiation patterns
are formed through a weighted sum
of the strain radiation patterns.

€rr = a%€,y + 2bE,, + %€y,
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'+ Toy Model: DAS data inversion, straight fibre
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i? Toy Model: DAS data inversion, 19 degree lead angle (1:4)
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i? Toy Model: DAS data inversion, 35 degree lead angle (1:1)
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i? Toy Model: DAS data inversion, 35 degree lead angle (1:1)
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‘1? Toy Model: DAS data inversion, asymmetric fibre (2:1:2)
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i? Toy Model: DAS data inversion, 19 degree lead angle (1:4)
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Toy Model: Geophone and DAS Simultaneous Inversion
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¥ Marmousi 2 Models
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¥ Marmousi 2: geophone data inversion
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¥ Marmousi 2: simultaneous geophone and DAS data inversion
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Conclusions

= DAS data can be readily accommodated in standard FWI
algorithms by redefining R.

= Varying the fibre geometry greatly alters their sensitivity
and ability to estimate parameters.

= DAS and geophones can provide complementary
Information that results in Iimproved parameter
estimations.
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