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Outline

- Perform spectral decomposition (GIT) to interpret partially- or fully-NE residuals:
Example 1 — Ao .vs. 8B,

Example 2 — t .vs. source parameter selection
Example 3 — 8P2P .vs. spatial distribution of Q-residuals

- Not a single GIT solution:
- the GIT design matrix is not full rank: non-uniqueness of the solution
- data geometry and correlation
- impact of model assumptions (SCEC Ac-benchmark)

- GIT for central and southern Italy using regional attenuation models
- A 2D grid approach to GIT:

Example 1 — Depth distribution of Ac for Ridgecrest
Example 2 — Ongoing attempts for Italy (ITACAext flatfile)
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Seismological models for source, Ground Motion Prediction Models
propagation and site effects ggcyre. (Mmedian and variability) SECURE

GIT approach WP2 WP3
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Apparent source spectra

Example 1  Moment magnitude Local magnitude
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Example 2 Partially non-ergodic GMPM Source scaling controlled by
different source parameters

log(PGx) = co+ Fp1 + Fp2 + Far HOBe|+ 6525 + ¢
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Example 3
Residual 6Qs map from GIT Non-ergodic GMM term 6P2P
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Not a single
GIT solution

waveform(t)
FAS(T)

[Source*Propagation*Site] (t)
Source(f)Propagation(f)Site(f)

1. Matrix of coefficients is not full rank: - by model design, the solution cannot be unique;
- constraints are needed [a-priori assumptions]
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Not a Single waveform(t) = [Source*Propagation*Site] (t)
GIT solution FAS(Y) = Source(f)Propagation(f)Site(f)

1. Matrix of coefficients is not full rank

2. Correlation between different terms: - depends on the geometry
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Not a single
GIT solution

waveform(t)
FAS(f)

= [Source*Propagation*Site] (t)
= Source(f)Propagation(f)Site(f)

1. Matrix of coefficients is not full rank
2. Correlation between different terms
3. Model assumptions on attenuation : depth-dependent attenuation and source trade-off

(a) Same small EGF events for deep and shallow main events
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(b) Separate small EGF events for deep and shallow main events
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Ridgecrest
Benchmark
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Ridgecrest benchmark

Mixed-effects regression
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Ridgecrest benchmark

Source spectra of one specific event for the 12 logic-tree
branches, color-coded with different model assumptions
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GIT spectral model for Central-Southern Italy
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Figure S8: Source to station path coverage for each polygon of Figure 1, used
to separate the source and site terms (the maximum hypocentral distance is
limited to 60 km).



Central-Southern lItaly: regional attenuation models
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Source parameters

Ratio no regional/regional attenuation
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Region-dependent
M, -f_scaling

log(M,)=a,+ b,log(f )+ da,R°+ b RO

a, = 13.92 £ 0.13 and b, = -2.50 £ 0.14.

b
B N aAQ Random slope MH % ijandom intercept
S = AD § AM: | AM;
: °° %& N4/ H | N4 w—{
42° ; ™2 —— o b
Tyrrhenian «Z-'T;- Tpese) e H e H
sea \ RFoL §CA- |_o_{ |l }_O_{
ol = 4 H o h
100 km W "0 H | ) |_O_|
10° 120 14° 16° Al 1 ’_o_‘ m ]
1 ' T Depth[km]
0 10 20 30 e W . : self-similar ™ ——
n Hi ...... N ‘ | |
10 0.5 0.0 05 0.5 0. 5 10

Bindi et al (2024) BSSA

0 0
Random effects on in

% GF

Random effects log(fc) pt

Helmholtz Centre
for Geosciences

A\



Region and depth
dependent Mo-fc
scaling

log(M,)=a,+ b_log(f )+ 6a3ROI/DEPTH+ 6b3ROI/DEPTH
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Scaling and Depth Variability of Source
Parameters in Central and Southern Italy
Using Regional Attenuation Models
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Ridgecrest — a 2D grid approach -

for the attenuation

log(F'AS;;i(f)) = logSi(f) + logP;;(f) + logZ;(f)
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Ongoing analysis with ITACAext
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Ongoing analysis with ITACAext ... work in progress!!

0.99 Hz, n=0.839 10.62 Hz, n=0.837
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Results about the 2D absorption coefficients at 0.99 and 10.62 Hz
n is the geometrical spreading exponents (values depend on max distance)
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Ongoing analysis with ITACAext ... work in progress!!
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Preliminary results about source spectra obtained the 2D attenuation model
and constrained site amplifications.
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Outlook (ITACAext)

Constrained to be Brune-like with
parameters from Morasca et al (2023)

- Apply GIT with constrained source spectra & — 4 .
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Outlook (ITACAext)

- Apply GIT with constrained source spectra

- Apply GIT with site term constrained using dS2S(FAS)
from non-ergodic GMM
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Outlook (ITACAext)

- Apply GIT with constrained source spectra
- Apply GIT with site term constrained using 6S2S(FAS) from ne-GMM

- Investigate the temporal variability of the GIT results and compare
with the temporal (and spatial) variability of the ne-GMM residuals
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seismicity
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Outlook

- Apply GIT with constrained source spectra
- Apply GIT with site term constrained using 6S2S(FAS) from ne-GMM

- Investigate the temporal variability of the GIT results and compare with
the temporal (and spatial) variability of the ne-GMM residuals

Stations

- Repeat the analysis for the Spallarossa’s central Italy data set (N3)

Samplin
Aggregated iper grid cell
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Outlook

- Apply GIT with constrained source spectra
- Apply GIT with site term constrained using 6S2S(FAS) from ne-GMM

- Investigate the temporal variability of the GIT results and compare with the temporal
(and spatial) variability of the ne-GMM residuals

- Repeat the analysis for the Spallarossa’s central Italy data set (N3)

Thank you for your attention !!!!

Contact: dino.bindi@qgfz.de
https://www.gfz.de/en/staff/dino.bindi/sec26
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