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Earth Imaging, Signals and Algorithms
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Planetary Vibrations (Seismolog

Study of elastic waves (ground vibrations) that propagate through planetary interiors — gives info on the
medium (rocks) through which the waves propagate as well as info about the source that created the waves

.....

Origin time Travel time Arrival time


http://drive.google.com/file/d/1PnySH98gc7tOEeVZy621cHPYSirmdfNq/view

Milestones in Seismology

Oldest Devices Instruments + Recording Device

Permanent Records

i Spring-mass Pendulum Potsdam Germany, 1889

i China, 132 BC (Zhang)



http://drive.google.com/file/d/14G2CmccnG4xqfELePd-MklGm1I4eI4K0/view
http://drive.google.com/file/d/1PnySH98gc7tOEeVZy621cHPYSirmdfNq/view
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COLAZ Seismic Waves generated by the 2002

PFO-Z Denali Fault, Alaska, Earthquake

CTAO-Z Screen capture from Alan Jones' Seismic

DBICZ Waves program, which is freely available
from his web site.

AK: 2002 Denali Earthquake, Alaska — Surface

e Nov. 3, 2002

o2z - e s L
Depth: 5 W i
Mag: 7.9 N PFOg

Mantle
SSPA(

Onfer Core

Inner;

Gore

Earth Cross-Section



Mining Signals from Noise

I1;

Africa’s Crust from Noise Maps




Structure & Composition of the Deep Crust
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Waveform Catalog: 1 Million Daily Records

4105 All Pre-Processed Networks
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Cross-correlation Surface-wave imaging
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MEthOdOIOgV Tomography 101: Solving for an Earth Model (Velocity Maps)

limited coverage

140° 150

_— Observed Data
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Optimization vs Probability

PR R T
R 2 s

Data fit or log likelihood function Samples from posterior pdf

Cf: Sambridge, 2014

@(m) = ||d — g(m)]| p(ml|d) = C < p(d|m) p(m)



Current Velocity

Depth: 590 km \ |
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s there Information in ADAMA?

Each Pixel is a 1D model

40

Olugboji et al. (Geubed, 2024)

ADAMA update

ADAMA all Pixels
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The Sequencer: Finding Patterns

original image reordered dataset

Baron and Menard (2021)

An unsupervised Machine Learning Approach



Sequencer+ADAMA = Taxonomy

§, Velocity (km/s)
b -
3 45
o
4.0
D
=
=
£
35 a
A
b
3.0 I
D
—
2.5

Depth (km)

Modified
Moderate

‘AE‘x ensive

500 1000 1500 2000 0
Velocity Profiles

Olugboji et al. (Geubed, 2024)



Vg kernel for Rayleigh

Legacy: CRUST1— LithoT

New Directions
* New Data Types, e.g. Ambient Noise — 1
* Include Information on Uncertainty g’
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New Taxonomy # Old /
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(a) Congo Craton
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™ [- Neoproterozoic fold belts
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Pan- African Orogeny

[~ Neoarchean microcontinent; Upper Paleoproterozoic
supracrustals
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|__I- Pre-Neoproterozoic continental crust overprinted
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Part III: Outreach

And Opportunities




Earthquakes Ha_;ards West Africa
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Create & Share
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Other Ques?
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