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The 2019 Mw 4.9 Le Teil earthquake was a shallow, moderate event that caused signif-
icant damage in its epicentral area and evidenced surface rupture. This event demon-
strates that a moderate-magnitude quake can pose a significant threat to infrastructures
and its near-fault ground motions (NFGM) need to be properly predicted. However,
NFGM records for similar events worldwide are few. To understand their variability and
intensity, synthetic physics-based NFGM simulation, including source, propagation, and
site effects, is required. An accurate fault rupture model is crucial for NFGM model-
ing, especially when the fault rupture is shallow and reaches the surface, such as the
2019 Le Teil event. In this study, we employ both kinematic and dynamic approaches to
model fault rupture while considering wave propagation and site effects (shallow layer
not included yet) by incorporating seismic properties of the medium. We introduce an
original method to estimate and map dynamic parameters from inverted kinematic slip
models prior to dynamic rupture modeling. Essentially, we derive a 3D distribution of
heterogeneous frictional parameters, scaled by slip magnitude and spatially bounded
by a static slip distribution, within the slip-weakening friction framework. Furthermore,
we investigate the impact of the smoothing level of the inverted slip model on dynamic
fault rupture and coupled GM using our approach. Additionally, we apply the strain-
constrained condition proposed by Aochi and Tsuda (2023) to configure the initial stress
field in a layered model, which hypothesizes that strain gradually increases with depth.
Our preliminary results suggest that the variability and intensity of synthetic NFGM de-
pend on the smoothing level of the inverted slip model using our approach.

Note: Figure is on the next page.
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