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Motivation AZiscorE_,

Crust(upper crustX 0

Two zones of higltontrasts
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Mantle advectionvelocity ~10 cmyear

Core advectionvelocity ~15 kmjear CoreMantle boundary

Mantle SiO4 é Fe Ni, Mn
Core Fe, N i e

Vp: 14 km/sA 8 km/s
Vs: 7 km/sA ~0 km/s
Densi%oé?i/ 2%/l(;mab, 9 g/cm3




Motivation

CMB

Ritsema et al. 2011
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Motivation AErscope
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CMB UpperQust
Ritsema et al. 2011 o
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Samechallenges for CMB & UC

Easieffor UCthan for CMB =
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Parameter hunting?

e Micro-scale Physmaparamete_rs mlneral
idBen B o composition,gas liquid X

upscaling 1
Inferenceparameters onesolid

skeletonand onefluid.
Meso-scale Gassmanmheology
Porosity saturation tortuosity,

consolidationparameterX
downscaling

Model parameters
velocity attenuation,
anisotropy density
Forseismiovaves

Macro-scale

Question:what are importantparametersat the macraescalelevel?

Attenuationisimportant



Highresolution seismic imaging = “esceee

U Upper Crust: an important target

a) Waveshave to gdahroughit twice beforesamplingthe mantleand/or thecore

b) Methodologicainvestigationbecausdargetis nearbyandvarioussourcesouldbe
used(manmade, maanduced quakesnoise).

U Whichphysic®

a) Seismicwavesarewell explainedor predictedby (visco?)-elastodynami®DEs
b) Modelingparameterseededor datainterpretationrelationwith « true» Earth

U Whatmeanimages?

a) Reconstruction omodelingparameters
b) Relationbetweertheseparameterandphysicalparametersf theuppercrust

Additionalquestion:Whatlessondrom UC images for CMB images?
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Seismic data: theywonora PDE AFETscore_,
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Wave propagationfwd modelingOK “sesceee,

Time domain " ¢ Density; O ¢ Spatial derivative operator
(™ ®w! I Oa "H "| ¢ Displacement; dc Stressg ¢ Strain;
E O "H; External force; ¢ Stress failure;
) L R 0 ¢ Unrelaxed (elastic) stiffness tensor (anisotropic);
d o0 wt F . : : : :

0 ¢ Relaxed stiffness tensor (isotropi€); ¢ Memory variables;

J L 1 ry 1 ©6 o 1 - Reference frequency; w - Anelasticcoefficients;
6 d_ i suchthat. ¢ -0 6 (i=1,3);" -0 6 (j=4,6)

Without attenuation, the systems conservative: seladjoint structure of PDE
" I 000°l 8

Remarktrue alsofor the first-order elastodynami@quationusingcompliance
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but attenuationdestroysthis selfadjoint structure”A backwardpropagationis unstable
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Principles of FWI (a [&arantola)

depth (m)
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No detectionof phases and no identification diesephases:
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Forward
Problem
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this shouldbe doneimplicitly by theforward problemX
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