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Epidemic-Type Aftershock Sequence (ETAS) Model

ETAS distinguishes background events and

triggered events

All aftershocks can recursively trigger own
aftershocks

Aftershock triggering is based on few
empirical principles
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Epidemic-Type Aftershock Sequence (ETAS) Model

ETAS distinguishes background events and
triggered events

All aftershocks can recursively trigger own
aftershocks

Aftershock triggering is based on few
empirical principles

Our approach: self-consistent inversion algorithm
for event-specific background and productivity
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Pseudo-Prospective Forecasting Experiment

Yyvyy
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Procedure: Evaluation metric: Experiment Setup:
* Calibrate models using data * Information gain based on * Southern California, ANSS
until forecasting start conditional intensity catalog, 2010 — 2021, M>2.0
e Compare forecast to e 5years of testing, starting on
observed data InACx,y,6) = JJf ACx,y, ) dxdydt  january 1%, 2017
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Results of the pseudo-prospective forecasting experiment

Cumulative Information Gain
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Component-driven ensembling

Each model has

A number component

A background density component

An aftershock density component

Instead of traditional ensembling, we
combine components from different
models
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Component-driven ensembling
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Information gain per Earthquake (IGPE) over standard ETAS
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Conclusions

free productivity
T

* Flexible ETAS models can outperform standard
ETAS, but not consistently

Component-driven ensembling of different
models is a promising approach towards better
earthquake forecasting

IGPE over standard ETAS
[ ]

e They help us understand what a model captures
well and where its weaknesses are

* There are more ensembles to test: more
ingredient models and more combinations
thereof

WE . \We will test them prospectively in an upcoming
forecasting experiment for ltaly
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