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The level set
method is a
robust way of
defining complex
interfaces by
defining them as
contour intervals
of a higher
dimensional
latent field. This
allows for simple
changes in
interface topology
if required.

Figure from Gibou
et al. 2018

Motivation - Peak ground accelerations in LA basin poorly predicted Method - Level set + Gaussian process parametrization

Data - Phase velocities and relative amplitudes of Love waves Results - Deepening and increased stratification of basin

Peak ground accelerations recorded from the Ridgecrest earthquake sequence using the Community
Seismic Network match poorly with CVM finite difference simulations for moderate periods important
for basin coupling with tall buildings. A higher resolution local model of the LA basin is required.

A key question in creating local updates is
the choice of where, given the data, the
update will be performed. In particular we
want an inversion that

1. Improves resolution where we have new
data

2. Doesn’t overwrite the background
model where we have no constraints

This suggest that the boundary of a local
update should be part of the inversion. By
penalizing the complexity of the boundary,
we create a parsimonious local update
that balances the data and the reference
model.

We use a hybrid parametrization
consisting of an inversion domain
boundary parametrized by a level set,
together with a Gaussian process
regularized continuous update within the
inversion domain. The sensitivity kernels
of the data used suggest that the inversion
domain will be approximately coincident
with the basin edge. See Muir & Tsai 2020
for details of the parametrization scheme.
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We use two datasets derived from CSN recordings of the Ridgecrest Mw 7.1 July 5 2019 earthquake:
phase velocities of Love waves derived from eikonal tomography of two-station cross-correlation time
delays; and relative log amplitudes of Love wave envelopes. Both datasets are in the 4–12.5 s range
sensitive to the basin boundary and relevant to tall buildings in the basin.

Using CVM-S 4.26 as a reference model, we used Tikhonov regularized Ensemble Kalman Inversion to
invert for a local update. Our preferred model has a 33% variance reduction for the data compared to
CVM-S 4.26, and supports deepening of the basin both East and West of downtown LA, as well as more
stratified structure within the basin.


