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Imaging the Earth’s interior .
Caveats on tomographic images

A new approach

Uneven data distribution

Data from IRIS
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Noisy data

Hawaii
Synthetic and observed signals band-pass filtered (10-20)mHz
le-8
—— synthetic
6 [ observed
|
4 ‘ H
o2 |
% I
£ f
5 0 | |
H I
o [Iim)]
5, |
\l
rs |
-8
500 1000 1500 2000 2500

time after event [s]

Data from IRIS; synthetic from MINEOS, Masters et al. (2014)
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Discrepancies between models

savani 75.0 km S20RTS 75.0 km

0
Seismic velocity anomaly dv/v in % Seismic velocity anomaly dv/v in %

Auer et al. (2014) Ritsema et al. (2019)

Hosseini, K. et al. (2018): SubMachine




Imaging the Earth’s interior
Caveats on tomographic images

A new approach

Resolution-uncertainty driven inversion

theory V +  noise

data uncertainty

SOLA Backus — Gilbert (zaroli 2016)
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Forward problem
Results

A 2D proof of concept

2D linear forward problem

pathVsv = raytheory x 2D Earth + noise
f Multiple
sampling

data uncertainty

Data from Maggi et al. (2006)
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Results

A 2D proof of concept

Results

At 200km depth
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Forward problem
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Results

At 200km depth
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Forward theory
Perspectives

The 3D study

3D linear forward theory

Zhou et al. (2004)

phase delay = Finite frequency theory x 3D Earth + hoise

5 = / / / K(2)0B()dz + n/

{‘ » estimation

data uncertainty
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The 3D study

Data and Method
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phase delay = 3D sensitivity x 3D Earth + data uncertainty

SOLA Backus — Gilbert
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