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The macroseismic intensity data expresses the level of ground shaking
generated at a given site by an earthquake
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In Italy a large amount of macroseismic data that has greatly improved the Italian Macroseismic
Database — DBMI and the Italian Parametric Earthquake Catalogue - CPTI

This allowed the development of several Intensity Prediction Equations (IPEs)
and their continuous updating



We evaluated the performance of the Italian attenuation models by comparing the documented
intensity data of DBMI15 with the predicted values computed from the epicentral parameters
collected in the CPTI15

Rovida et al. (2022)

1. We selected the most recent IPEs valid for the Italian area

2. We considered four datasets derived from the last version of
CPTI15 and DBMI15

3. We predicted the intensity value at a given site of the selected
datasets

4. We analyzed the results to define the best predictive model
following the GMMs strategy (Lanzano et al., 2020)

Locati et al. (2022)
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We selected 4 different datasets:
 Number of associated IDPs > 10

* Moment magnitude Mw > 4.0

* No volcanic and subduction earthquakes

1. Two datasets with 213 earthquakes with
instrumental magnitudes and location from

1907 to 2020

2. Two datasets with 357 earthquakes with
parameters derived only from
macroseismic data from 1117 to 1978
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The total residual Res 1s calculated as the difference between the macroseismic intensity observations
Mops (from the selected datasets) and the predictions at the same sites M/red
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We adopted two metrics to evaluate the performance of the predictive models:

(1) the log-likelihood (LLLLH) proposed by Scherbaum et al. (2009) in the framework of PSH assessment

for Europe to rank both IPEs and GMMs

(1) the mean absolute error (MAE), introduced by Mak et al. (2015) for validating Italian IPEs

We assigned 5 points to the best-performing [PE (LLH or MAE values closest to zero) and

1 point to the worst

Model LLH scoring MAE scoring Total score
D#1 D#2 D#lalt D#2alt D#1 D#2 D#lalt D #2alt

ROV20 3 2 5 4 3 3 5 3 28

LOL24all 1 3 3 5 1 2 4 5 24

LOL24ins 2 1 2 3 2 1 2 2 15

GOM24 4 4 4 } 4 4 1 1 23

GOM24crv 5 5 1 2 5 5 3 4 30 >
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We estimated the between-event for each event as the mean of the residuals using GOM24crv

5B — L5
e — €s
c =1
0°E 15°E
J//(a) A Between-Event
' : GOM24crv -
: Y A @ L 05 GOM24crv
¢ : @ -15--1.00 }&’: ) ' | ' ' ! ! 7
T S . - X el b o | Macroseismic Bulletins |
o ; o ; '“3\..' e 0.00-0.50
[V ® 0.50-1.00 6.5
3 (@ 100-150 |S
® s |
== - 6
c
4 Q
% g
s =
b 55 5
2 S
]
o
5
45
20 Field Surveys (QUEST)
251 1 i I | I |
1900 1920 1940 1960 1980 2000 2020
Year




* The GOM24crv model is the best-performing model

* The statistical indexes showed small differences among all models, indicating the validity of all the
tested IPEs. These differences can be attributed to the different criteria adopted for the selection
of the calibration dataset of each model
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This study provided some hints:
(i) Incorporation of different distance metrics (e.g., Joyner—Boore) in the prediction models

(i) Investigating the within-event terms (0 Wes) to highlight the influence of rupture-directivity
effects on a model prediction



We are reproducing the approach adopted in the GMMs to decompose the residuals into systematic
effects to 1solate of different sources of the model variability (Sgobba et al., 2021; Colavitti et al., 2022)

R.. =@ 8B, | even € 8528, 1@

9, 1s the offset (approximately zero)

OB, 1s the between-event term (mean error of each event e)

0S25, 1s the site-to-site term (mean error for each locality /)

OW, is the aleatory error that contains unmodeled effects, like directivity

We are investigating the azimuthal dependence of the residuals (6 W0)
to recognize potential directivity effects



213 earthquakes i

. 18.714 IDPs
1. We used the event included in the Dataset #1 © Mw4.0-7.1

cq - . . « Time: 1907-2020
(with instrumental location and magnitude)

< © 3
°
“ Il °

2. We removed the events with incomplete
azimuthal sampling through spatial analyses of =
macroseismic data : :

3. We decomposed the residuals at a single site
for each event

4. We analyzed the results in terms of W, as a
function of the fault geometry R,. = 8,+ 8B, | event +8S2S, | locality + 8W,
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* We are carrying out an exploratory systematic analysis to detect directivity effects in
the macroseismic data through the approach based on the residuals, originally
developed for ground motion parameters obtained from the recordings

* We preliminary observed positive residuals (I, > 1,.4) In a given direction
corresponding to strike of the fault

Extending the dataset to past events with macroseismic magnitudes and locations
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