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GOMAL2024



119 earthquakes [1908-2013]
[3.8 -7.1]Mw

h<35km (from CPTI15)

16.260 IDPs (from DBMI15)
[3-11]MCS ; [5-11]Imax

[0.1-634km]

Calibration dataset







Log-Lin_10 model



Log-Lin_10 model

I=1.81−2.61LogR−0.0039R + 1.42Mw

h=9.87km



CRV9 model



LogI=0.032−0.19LogR−0.0003R + 1.36Mw

h=8.72km

CRV9 model
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Key take-aways from GOMAL 2024

Two Mw-calibrated macroseismic IPEs
üLog-Lin 10 – conventional log-linear attenuation; performs uniformly across the whole 

dataset
üCRV9 – piece-wise curvilinear form; captures steeper decay at short distances and stronger 

Mw sensitivity

Large, high-quality calibration flat-file
ü119 Italian crustal earthquakes (1908 – 2013)
ü16 260 macroseismic intensity data points (I 3 – 11, MCS)
üEpicentral-distance span: 0.1 – 634 km

üMw range: 3.8 – 7.1



Key take-aways from GOMAL 2024

Validation highlights
üBoth models reproduce the global I-distance trend; CRV9 shows 

lower residuals for Mw > 6.5 and Repi < 20 km.

Implications
üProvides an updated empirical basis for Italian SHA
üFlat-file (Calibration dataset) is open and ready for extended 

distance-metric (Rjb) investigations



Flat-file is open and ready for extended distance-metric (Rjb)…

CPTI15

15 earthquakes-sources (from DISS, ITACA, etc) / 7.642 MDPs (Calibration Dataset Subset)  



15 source-events 7642 MDPs (DBMI15)



7642 MDPs (DBMI15)

Parameter Value

Number of earthquakes 15

Time span 1908 – 1984

Number of MDPs 7 642

Mw range 5.6 – 7.1

Macrosesmic intensity 
range (I)

3 – 11 MCS

JBR distance range 0 – 596 km

Event with most IDPs 1980-11-23 (Irpinia) – 1 222 MDPs

Events containing I = 11 1908-12-28, 1915-01-13
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119 events-16.260 IDPs (from DBMI15)
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Analysis in progress…

üRjb flat-file – 15 earthquakes / 7.642 MDPs – confirms that the
automated Rjb workflow is technically sound and reproducible.

üRe-evaluating models with Rjb removes distance bias and
reduces τ, but introduces a small negative global offset →
indicates that coefficients themselves must be re-calibrated for
the new metric.



Rjb Insights and Roadmap

Objective: derive distance-consistent coefficients for both IPEs.
Dataset: the complete GOMAL 2024 flat-file
• 119 events | 16 260 IDPs
• Compute both RJB and Repi for every record.

• Workplan:
• Fit Log-Lin 10 and CRV9 simultaneously on Rjb (primary) and keep Repi fit 

for legacy comparison.
• Quantify new τ, φ and distance-/Mw-dependent terms.
• Release the updated coefficients, the Rjb calculator, and the enlarged 

flat-file as open resources for the forthcoming Italian IPE update.
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Strategy to Compute Joyner-Boore Distance (JBR)

Input
Fault rectangle +

7.6k IDPs

Geometry
500 pts/side →

LineString (Shapely)

Zero-km Rule
If IDP ∈ rupture

JBR = 0 km

Geodesic 
Distance
IDP outside →
min geodesic

WGS-84


