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The Problem:

* Most geologic data are site
measurements, but earthquake
ruptures span 10s to 100s of
kilometers.

* Connecting site measurements
(a.k.a. stringing pearls) is non-
unique.

* Natural earthquake recurrence and
event-to-event variation are much

more complex than models predict.
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The Problem:

Most geologic data are site
measurements, but earthquake
ruptures span 10s to 100s of
kilometers.

Connecting site measurements
(a.k.a. stringing pearls) is non-
unique.

Natural earthquake recurrence and
event-to-event variation are much

more complex than models predict.

Natural seismic cycles are irregular
in space and time.
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1500 Years

~ The Solution: Rapid Scenario Modeling
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UNREST vision: Digital Twin Fault System

PHYSICAL TWIN

VIRTUAL TWIN
Earthquake Scenarios ‘ Time-Dependent Hazard
-

Interpretive Framework

—lr—
Paleoseismology & Slip over Time

Earthquake-Cycle Models

Earthquake Simulators

'he Physical Twin is constructed from point observations along a fault, e.g.,
* Paleoseismic event sequences, slip per event proxy (trench data)

 Slip overtime (within sequence) & long-term slip rates

* Fault geometrical controls on rupture length

The Interpretive Framework correlates point observations to build
Earthquake Scenario Models of the natural earthquake cycle.
(stringing pearls with linear programming — see poster #123)



UNREST vision: Digital Twin Fault System
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'he Virtual Twin is a container for earthqua

VIRTUAL TWIN

Time-Dependent Hazard

Earthquake-Cycle Models

Earthquake Simulators

ke-cycle models, e.g.,

 Statistical Models (BPT, Weibull, Long-Term Fault Memory, etc.)
 Earthquake Cycle Models (full physics basis with evolving stress conditions)
 Earthquake Simulators (reduced physics basis with complex fault network)

The Digital Twin Feedback Loop allows for model-derived insight to
Influence the physical twin through the interpretive framework layer.
Scenarios and models are iteratively revised and improved.



Project scope: Primary plate-boundary transform faults
(slip rate 25 mm/yr, sum to =70% plate motion)
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(more to be added -- see poster #84)



Science-to-Practice: Time-Dependent Hazard

What is the appropriate time-
dependent hazard function?

Hazard (probability/year)
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How much does present hazard depend
on the timing and size of past events?
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Check out the UNREST TAG in the posters:

* Poster 84: Development of a SCEC Paleoseismic Database

* Poster 121: Understanding Natural Recurrence of
Earthquakes and Slip over Time (UNREST) TAG

- -

Interpretive Frameworkh Earthquake Physics & Model Behavior

The Digital Twin feedback loop simultaneously tests models
and improves data interpretation to build a physically self-
consistent system.
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