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New bedrock surface topography map of the Rieti Plain 
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A research approach that integrated different geophysical methods for local subsoil evaluation was carried out for the 
seismic microzonation study of the city of Rieti. A detailed gravity survey was made to reproduce the 3-D bedrock 
configuration of the Rieti Basin (hereafter RB); a typical intra-mountain depression of Central Apennines, related to a 
still active tectonic extensional regime. The RB is characterized by thick Quaternary fluvial-lacustrine deposits (gravel, 
sand and clay) overlaying the “Umbria-Sabina” units (a pelagic succession of carbonate-siliceous-marly sediments) 
(Ciccollella et al., 1995). 

The study involved a test area of 35 km2 occupied by 110 gravity stations. The new gravity measurements were 
merged with the gravity data of the 358 gravity stations collected during the 1995 gravity survey (Ciccollella et al., 1995). 
The gravity data resulted from the network adjustment were used to calculate the Bouguer anomaly map. To realize the 
2-D gravimetric models of the RB, the 3dGRVT software (developed by prof. Michele Di Filippo) was used. The software 
calculates the synthetic gravity anomaly for every gravity station basing on the topography, on the hypothesized 
bathymetric map and on the density contrast between the bedrock and the overlaying deposits. A realistic density of 2,15 
g/cm3 for the unconsolidated Quaternary deposits, a density of 2.50 g/cm3 for the Travertine and a density of 2.60 g/cm3 
for the Meso-Cenozoic pelagic basin deposits were used (Skrame, 2011). 

An integrated review of exiting geological and geophysical data were combined and compared with the 2-D gravity 
model in order to better depict the 3-D bedrock configuration and distinguish the thickness of the unconsolidated 
Quaternary sedimentary infilling that cover much of the plain. All the data were inserted in a GIS Geo-database in a 
World Geodetic System WGS 84 / UTM zone 33N projection (Skrame, 2011). 

The new bedrock surface topography map of RP provides a new more detailed and representative image of the buried 
morphology, and gives a more accurate evaluation of the thickness of the Quaternary sedimentary infilling. It can be used 
as a powerful planning tool for future activities in near-surface engineering investigations such as 3rd level of the seismic 
microzonation studies. 

  
The authors wish to thank Prof. Gabriele Scarascia Mugnozza and the ENEA colleagues for their support and the 

fruitful collaboration. 
	
Ciccollella A., Di Filippo M., Iacovella S. & Toro B. 1995. Prospezione ed analisi gravimetrica della Piana di Rieti. Il Quaternario 8(1), 141-148. 
Skrame K. 2011. Modello geologico-tecnico finalizzato allo studio della risposta sismica locale nell’area urbana di Rieti. Msc Thesis, Department of 

Earth Sciences, Sapienza, University of Rome. 
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