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Dynamic source inversion

Dynamic forward calculation

I Rupture propagation is controlled
by physics (and laboratory) based
friction law.

I Prescribed fault plane and a friction
law with its parameters.

Dynamic source inversion

I Uses observed data (seismograms)
to constrain the dynamic
parameters.

I Can be regarded as a physical
constraint on kinematic rupture
propagation.




Dynamic source inversion of the 2016 Mw 6.2 Amatrice earthquake
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Broadband dynamic modeling: How to introduce small-scale heteroge
to smooth dynamic models?
| Motivated by multiscale/fractal model of

fracture energy proposed by
Ide and Aochi (2005).

| Template applied to smooth dynamic model
parameters (prestress, strength arial.)

I Improved t to GMPEs at higher frequencies

Gallove and Valentowa (2023), JGR



What can earthquake source spectra tell us about source?

| Fractal model generates omega-square
spectrum

I Release the assumption on the omega-square
radiation
and use the observed earthquake spectra as
input data for dynamic source inversion
Comparison of the synthetic station-specic

| Additionally constrain the small-scale source &, " v (apparent source spectra) of

characteristics in a more data-driven approach. fractal model with empirical estimates of
Amatrice earthquake.



Data:

GIT apparent source spectra
Decomposition of acceleration S-wave amplitude spedifa at station j for eventi:
logyo Ajj () =109 10 Sij (f;M i) +10g 10 Py (f;1 ) +10g 10 Gj (f)

whereS;; corresponds tapparent source spectra of eventi at stationj, P; and
G; (f) correspond to path and site term, respectively.

Decomposition performed over large number of events in Central Italy and stations using
the so-called generalized inversion technique (GIT, Bindi et al., 2009; Oth et al., 2008)

In frequency range 0.5-25 Hz

Apparent spectra show various complexities, e.g., directivity

Pacor-et al. (2016)



Example events: two M4 in Central Italy
Directive event:

| 2016-10-30 Norcia Mw 4.2 aftershock at
depth 10km

I Assuming vertical fault plane (strike agrees
with fault orientation in CI)

I Directivity observed over the inspected
frequency range (including
azimuth-dependent corner frequency),
distance independent

Nondirective event:

| 2016-08-24 Amatrice Mw 4.5 aftershock at
depth 6km

I Assuming SW dipping fault plane (similar to
Amatrice mainshock)

I Spectra are similar in the full azimuth range
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