
Andrea Morelli 
Istituto Nazionale di Geofisica e Vulcanologia

Micro-seismicity and safety





Mechanisms of 
induced seismicity 
Both wastewater injection 
and gas extraction can 
cause induced 
earthquakes. Detailed 
observations from the 
midwestern United States 
and Groningen, 
Netherlands, show that in 
both cases, preexisting 
conditions in Earth’s crust 
are of central importance. 

[Candela et al., Science, 
360, 598-600, 2018]



Objective of 
seismic 
engineering: 
prevent 
damage 

For induced 
seismicity: 
prevent 
damage and 
discomfort: 
relevance of 
perception of 
shaking 

[J.J. Bommer et al. / Engineering Geology 83 (2006) 287–306] 



A “traffic light 
system” to 

slow industrial 
activities when 
thresholds are 

met  

[J.J. Bommer et al. / Engineering Geology 83 (2006) 287–306] 



Seismic hazard map [INGV] Oil/gas permits [MISE]
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Cavone (Emilia-Romagna): estrazione di 
olio, con re-iniezione di acque di strato. 

Minerbio (Emilia-Romagna): stoccaggio 
di gas naturale. 

Val d’Agri (Basilicata): estrazione di olio, 
con re-iniezione di acque di strato

Gorgoglione (Basilicata): estrazione di olio

Testing of ILG: involvement of INGV
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