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1. Degassing magma is uplifting a 5km radius area close to Naples, Campi Flegrei, no risk of  impending 

eruption, yet seismic risk.

2. Earthquakes are of  moderate-magnitude, yet shallow and rich in high-frequency, causing seismic 

actions that are non-negligible at epicentral distances lower than 1 km (fast attenuation).

3. The local government asked:

1. Maximum magnitudes possible. We found reference magnitudes in the range (4.4-5.1). 

2. Whether upgrading of  existing building to the standards of  new construction would be a feasible 

mitigation strategy. We found that: 

a. Minimum magnitudes causing exceedance of  ground motion larger than design requirements of  

new construction are generally larger than reference magnitudes.

b.  New contractions have fatality rates at least 70% lower than existing buildings in the area.
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log10 𝑆𝑆𝑆𝑆 𝑇𝑇 = 𝑆𝑆 + 𝑏𝑏 � 𝑀𝑀𝑤𝑤 + 𝑐𝑐 + 𝑐𝑐2 � 𝑀𝑀𝑤𝑤 � log10 𝑅𝑅2 + ℎ2 + 𝑐𝑐3 � 𝑅𝑅2 + ℎ2 + 𝑒𝑒 � 𝑆𝑆 ± 𝛾𝛾.

Md≥2.5 events
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EESD

Modelling of  shaking

Mar 2022 Sep 2022 Mar 2023 Sep 2023 Mar 2024 Sep 2024 Mar 2025
0

0.2

0.4

0.6

0.8

1

La
rg

es
t h

or
iz

on
ta

l P
G

A
 [g

]

𝑀𝑀d4.4 (4.6)

7/12



Introduction & conclusions Modelling of  shaking Modelling of  magnitudes Structural risk reduction

𝑀𝑀𝑤𝑤 -𝑀𝑀𝑑𝑑 relationship: 𝑀𝑀𝑤𝑤 = 0.8 � 𝑀𝑀𝑑𝑑 + 0.26 𝐿𝐿 -𝑀𝑀𝑤𝑤 relationship 𝑀𝑀𝑤𝑤 = 2 � 𝑙𝑙𝑙𝑙𝑙𝑙 𝐿𝐿 − 2.42 
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𝑀𝑀𝑤𝑤 associated with longest (about 2.7km) fault: 4.4. 𝑀𝑀𝑤𝑤 associated with multiple faults activation: 5.1

Iervolino, 
Cito, De 
Falco et al. 
(2024) Nat
Comms
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Operational earthquake forecasting

𝑀𝑀𝑤𝑤 Probability of  exceedance in the month following 18 March 2025 (range)
4.4 <0.001-0.2
5.1 <0.001-0.06

4.4 5.1

Modelling of  magnitudes
10/12



Introduction & conclusions Modelling of  shaking Modelling of  magnitudes Structural risk reduction

Strong earthquakes
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𝑀𝑀𝑤𝑤,𝑆𝑆𝑆𝑆 𝑇𝑇 >𝑠𝑠𝑆𝑆𝑇𝑇𝑟𝑟|𝑅𝑅≤𝑧𝑧 = argmin
𝑚𝑚

�
𝑟𝑟𝑚𝑚𝑚𝑚𝑚𝑚

𝑟𝑟𝑚𝑚𝑚𝑚𝑚𝑚
𝑃𝑃 𝑆𝑆𝑆𝑆 𝑇𝑇 > 𝑠𝑠𝑆𝑆𝑇𝑇𝑟𝑟|𝑀𝑀𝑤𝑤 = 𝑚𝑚,𝑅𝑅 = 𝑟𝑟 ⋅ 𝑓𝑓𝑅𝑅|𝑅𝑅≤𝑧𝑧 𝑟𝑟 ⋅ 𝑑𝑑𝑟𝑟 > 0.5
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Building stock in Pozzuoli

Structural risk reduction

𝜆𝜆𝑑𝑑𝑑𝑑𝑚𝑚𝑑𝑑𝑑,𝑚𝑚𝑑𝑑𝑛𝑛
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