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FuSe challenge: To bridge fundamental physics and Earth scientists, focusing on
seismic data's potential to uncover new physics

FuSe objectives:
- collaboration between distant communities, build a common language

- combining data that may lead to identifying new physics signatures
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FuSe objectives:
- collaboration between distant communities, build a common language

- combining data that may lead to identifying new physics signatures

General | Foundational data & FAIR data concepts
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Basic (data) concepts

Data are not (just) numbers.

Context creates meaning

Data quality is independent of data volume

Data quantity does not compensate for limited quality or context

Prediction = Understanding

Understanding = Prediction
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Discoverable by
humans and machines
via indexed search
systems.
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Edable Acoessible nteroperable
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Discoverable by Retrievable by humans
humans and machines and machines via
via indexed search standardized access
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FAIR data

Edable / \coessible nteroperable
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Discoverable by
humans and machines
via indexed search
systems.

Retrievable by humans
and machines via
standardized access
protocols

Compatible across
systems through
shared formats and
standards
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humans and machines and machines via systems through original purpose with

via indexed search standardized access shared formats and clear documentation
systems. protocols standards and provenance
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FAIR does not imply quality

Data can be perfectly FAIR (well indexed, accessible, interoperable, reusable) and still
be inaccurate, biased, obsolete, or scientifically poor.
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FAIR does not imply quality

Data can be perfectly FAIR (well indexed, accessible, interoperable, reusable) and still
be inaccurate, biased, obsolete, or scientifically poor.

Quality does not guarantee FAIRness

High-quality data can still be hard to find, locked behind poor access mechanisms,
stored in non-standard or proprietary formats
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Types of data

Field data (e.g. environmental measurements)

Laboratory data (e.g. laboratory measurements and experiments)

Model data (e.g. earth reference models data such as PREM, reanalysis data)
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Types of data
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Field data (e.g. environmental measurements)

reflect local conditions, instruments; often driven by hidden environmental factors

Laboratory data (e.g. laboratory measurements and experiments)

reflect protocols, calibration, and controlled assumptions

Model data (e.g. earth reference models data such as PREM, reanalysis data)

reflects theoretical assumptions and parameterizations
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Example - Radon progeny field data

ENA station (Azores) 1-minute field measurements
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ENA station (Azores) 1-minute field measurements
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Example - Radon progeny field data
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Example - Radon progeny field data

ENA station (Azores) 1-minute field measurements
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gamma counts (cpm)
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Example - Radon progeny field data

ENA station (Azores) 1-minute field measurements
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Example — Reanalysis model data

Reanalysis: data-model hybrid product

=0-7cm ERA5-Land
=
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Example — Reanalysis model data

Reanalysis: data-model hybrid product
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PHYSICS WITH SEISMOLOGY
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PREM & Earth models data

</ TESTING FUNDAMENTAL
PHYSICS WITH SEISMOLOGY

NTAL Py

\ S

<o

! I u e
o) I ANWY A
N

&

\‘\

Earth model’'s data are highly FAIR and reproducible, but embed

assumptions about symmetry, physics, and scale

Assumption

Implication

Indirect inference

Earth structure inferred from seismic signals, not observed

Simplified physics

Complex materials are reduced to effective parameters

Non-uniqgueness

Different internal structures can fit the same data

Uneven data coverage

Model reliability varies with data availability

Smoothing & regularization

Stability requires averaging that can hide or distort features
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Concluding remarks

All data types are relevant and complementary
Field data - observe reality
Laboratory data - explain mechanisms governing reality

Model data — integrate assumptions and data to represent reality
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Concluding remarks
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All data types are relevant and complementary
Field data - observe reality
Laboratory data - explain mechanisms governing reality

Model data — integrate assumptions and data to represent reality

All data types can be FAIR, but not to the same extent or in the same way

Scientific insight comes from combinination of data types, not interchangeability
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