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1. Introduction

science for a changing world

e \We develop a workflow for multi-scale seismic velocity models of the San Andreas fault system, aimed at
supporting broadband ground motion simulations.

e Models combine large-scale crustal structures with localized high-resolution basins and features that strongly
iInfluence wave propagation.

e Each regional domain follows a two-step process: (1) assemble the best-available regional model from
existing studies, and (2) merge higher-resolution models using methods such as cosine-taper windowing and
dictionary learning.

e Candidate models are validated through 3D wave propagation simulations of moderate earthquakes,
comparing observed and synthetic waveforms with goodness-of-fit metrics to guide iterative refinement.
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Step 2: Including Local High-Resolution Models
Merging: windowing or dictionary learning followed by validation and updates
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2. Example From Central California - Step 1

(i) Merging CCA (i) Data-informed Refinement for CCA
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3. Example From Central California - Step 2

‘Shaw & Plesch (2015)

Merging San Joaquin Basin (Shaw & Plesch, 2015) into the updated background model for central
California

Evaluating cosine taper windowing (Ajala & Persaud, 2021) and dictionary learning (DL) (Zhang &
Ben-Zion, 2024) methods

Two merging methods deliver similar performance for the San Joaquin basin, with DL providing
higher spatial resolution and slightly lower averaged error
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4. Example from Southern California (Including the Santa Maria Basin)
e Incorporate Santa Maria Basin (from CVM-H) into CVM-54.26 (assumed background model)
e Small testing simulation domain for validation with
e Testing two merging methods -> DL method outperforms the windowing method
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5. Toward the Statewide Model

e Follow through the developed workflow in two other subregions
and develop the statewide updated background model:

Northern California and Bay Area
- San Francisco Bay Velocity Model

- Furlong et al (2024)
... efc

Southern California

CVM-S4.26

CVM-H

Berg et al (2021)

Fang et al (2022)
. etc

38°N

Vs at 1 km Depth (m/s)
1

36°N

e \alidation against an independent dataset not used for model
merging

SN j, 000 ® With the validated statewide background model, incorporate local

z | high-resolution models

- Merged and validated at a higher frequency (1+Hz)

Tom - Optimize shallow structures using low-velocity taper

124°W 122°W 120°W 118°W 116°W 114°W



