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Sinkholes occurrence is related to the presence of an underground cavity, from which 

instability starts and propagate upwards until causing the collapse of the surface soil layer. 

The cavity may have a natural or artificial origin. Natural caves are due to presence of 

soluble rocks, and are typical of karst settings, where most of the sinkholes occur for 

dissolution processes. Man has excavated Anthropogenic cavities, for different purposes 

and in different epochs. They are widespread on the Italian territory, due to its complex 

history. Many of these cavities have been abandoned, and the loss of memory about their 

presence resulted in their inclusion in newly developed parts of towns, thus creating a 

serious risk to the built-up environment above. 
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By consulting different types of information source, along with direct investigations and 

field surveys, sinkholes events (both of natural and anthropogenic origin) occurred in Italy 

have been collected. Temporal and spatial information are known for every sinkholes. This 

is a very important aspect that strongly makes the CNR-IRPI catalogue different from other 

sinkhole databases in Italy. Knowledge of the time of occurrence, together with the site of 

occurrence, is a fundamental element to allow an estimate of the likely return time of the 

events. 

Accuracy of the date of occurrence is typically high  (hour, day, month, year) for recent 

phenomena, and low for the oldest ones, for which in some cases only the year is known. 

A further difference with other existing sinkhole databases is that a sinkhole is included in 

our catalogue only when its link with an underground cave, either natural or anthropogenic, 

has been verified. 

Additional information, when available, are also included in the catalogue; among these: 

triggering factors, actual situation of cavity, lithology, dimensions, and damages caused to 

man and infrastructures. Each sinkhole is located using Google Earth©, and for each “Alert 

Zone”, in which the Italian territory is subdivided for the purpose of the National 

Department of Civil Protection; at this latter regard, on the website 

http://talos.irpi.cnr.it/zareport/ the main information about sinkholes occurrence are 

available. 

Sinkholes in Italy are not as frequent as landslides, floods, earthquakes and volcanic 

eruptions, but they very often have caused considerable economic loss, damage to 

infrastructure and sometimes victims, injured and homeless. Further, although many Italian 

cities are built above natural and artificial cavities, the sinkholes are rarely taken into 

account in the geohazard assessment. 

Results 

The database contains about 900 events of sinkholes that occurred in Italy from 276 B.C. 
to the present, and is continually updated with new events. The highest number of 
sinkholes is documented in Campania, Latium, Sicily, and Apulia; this is due to the 
geological settings of the regions, but also to the availability of specific studies carried out 
in these territory. Based upon the events documented in the catalogue, all Italian regions 
have been affected by sinkholes, with the exception of Valle d’Aosta. Most of the sinkholes 
included in the catalogue have an anthropogenic origin, indicating direct connection to a 
man-made underground cavity.  

Rainfall is the main triggering factor. For 60% of the events day, month and year of 
occurrence are known, and for 80% of sinkholes we have precise information on the site 
affected by the event. The documented sinkholes have caused about 25 victims, 15 
injured, 200 homeless and around 2,000 evacuated. Private buildings and roads are the 
classes most damaged by sinkholes. It has to be noted that there are many difficulties in 
having a complete figure of the damage resulting from natural and/or anthropogenic 
sinkholes. In most cases the information are very generic and qualitative, especially when 
sinkholes occur in rural areas. Further, land owners often prefer not to spread the news, 
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and to quickly fill the site, in order to avoid loss of value of the land. Due to the above 
reasons, the number of sinkholes in the catalogue, and the related damage as well, are 
definitely underrated. 

The CNR IRPI catalogue of sinkholes has been recently cited in an article in Nature 
(Witze, 2013). 
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