Seismic Full Waveform Inversion (FWI)

can help improve understanding of SZ geology, geophysics, fluid flow, geomechanics...
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IMAGING Velocity Model ~ 10A
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Imaging Velocity Resolution
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Full Waveform Inversion — FWI movie
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IMAGING Velocity Model ~ 10A
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FWI Velocity Model ~ A/4

FWI Velocity Resolution
~AM4 ~25m

Zhou & Lumley, 2018
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Image Resolution
~ A4 ~25m

Seismic Image ~ A/4
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1C hydrophone

Seismic wave equations

multi-parameter (MP) FWI

(V:i=v?d,) P(x,t) = g(x,t)

Acoustic vp, p
anigsotropy c,0 ;viscoacoustic Qp

3C geophone
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pu =f+pVUp’V(V-u)=-pVsg>V x(Vx &)

pu =V-C:(Vu+Vu')/2 = [
pl; = 0; Cijpp €4 =

pha; — 0;0,;= ¥

V= velocity; P= pressure; $= source fcn (pressure)
p= dengity; u= particle displacement; = source fcn (force)
Ciiue = elastic stiffness tensor; o, e,, = stress, strain tensors

Elastic vpvs,p
Cinear isotropic

general Elastic vp,vs, p

anisotropy polar, azimuthal
viscoelastic Qp, Qs
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P oarias Australia: MP FWI (vp,p)
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Australia FWI
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Australia 4D FWI
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Axial Seamount: MP FWI (vp,Qp)
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CASIE21 FWI Goals (Lumley et al., Tobin, other collaborators?)

* increase Vp velocity resolution -> improve PSDM Imaging
* MP FWI -> density, anisotropy, Qp-attenuation...
* FWI -> rock physics -> litho, fluids, Pp, T, geomech stress/strain, etc...
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Imaging Velocity Resolution
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