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UNESCO Cultural 
Heritage  

Vs. Geo -hazard  
at European scale   

Harmonisation of PS 
data, Integration of 
PS and Geo -hazard 

products  

Implementation of 
multi -criteria 

methodology and 
identification of most 

endangered sites   

Local -scale 
monitoring , 

investigation and  
advanced modelling   

Cultural  Heritage  includes various 
categories of Monuments and Sites, from 
cultural landscapes and sacred sites to 
archaeological complexes, individual 
architectural or artistic monuments and 
historic urban centers. 

PROTHEGO Project  aims 

at innovating the analysis of Geo-Hazards 
affecting Cultural Heritage by developing a 
multi-scale methodology for the detection 
and monitoring of sites and monuments 
prone to earthquake, landslide, subsidence, 
ground settlement and structure 
deformation. Led by Italian Institute  for 
Environmental Protection and Research 
(ISPRA)  and in collaboration with British 
Geological Survey (BGS), University of 
Milano-Bicocca, Geological and Mining 
Institute  of Spain (IGME), and Cyprus 
University of Technology (CUT), the Project 
is part of the Joint Programming Initiative  
on Cultural Heritage and Global Change 
(JPI-CH) HERITAGE PLUS, under ERA-NET 
Plus and the Seventh Framework 
Programme (FP7) of European Commission. 

The METHODOLOGY applies 

to the 399 UNESCO World Heritage List 
Sites in geographical Europe a novel 
satellite technology, based on spaceborne 
Radar Interferometry  (InSAR), capable to 
target particular reflecting points of artificial 
and natural structures (Permanent 
Scatterer, PS) and to measure their 
millimetric movements. 

�9 A preliminary GIS  analysis  of CH 
properties with geo-hazard maps leads 
to point out most critical Cultural 
Heritage in a clear, objective and 
updated way all over Europe: 

10%  Sites at high seismicity  

27% Sites at high landslide susceptibility  

41 single CH properties at volcanic risk  

�9 The collection and harmonization  of  
available  PS datasets  allowed finding 
that 37% of Sites are already 
monitored; moreover 20% more Sites 
could be analyzed by processing 
different  available SAR images datasets. 

�9 To improve the UNESCO Periodic Report 
Site risk assessment a new multi -
criteria  risk  analysis  has been 
developed, based on potential causative 
factors and triggering mechanisms of 
geo-hazards. This objective and 
quantitative analysis provides a numeric 
Risk Index, which allows an effective risk 
ranking of CH. 

�9 Finally a few Test  Sites  have been 
selected to validate the methodology by 
implementing local scale field surveying, 
geological interpretation  and advanced 
modeling, in order to determine the real 
causes and extent of the observed 
motions and to obtain an enhanced 
understanding of the processes. 

RESULTS 
�9 Updated general overview of 

European CH affected by Geo-
Hazard from static to dynamic 
hazard assessment by satellite 
monitoring 

�9 Ranking the CH in order to 
prioritize the resources, 
conservation,  management and 
policies actions  

�9 Downscaling the approach and 
methodology by PS ground 
motion data 

�9 Identify,  assess and monitor 
risks, strengthening disaster 
preparedness at heritage 
properties 

�9 Enhancement of cultural 
heritage risk awareness and risk 
management 

�9 Strengthen institutional  support 
and governance through 
knowledge and innovation 

WHL SITES DISTRIBUTION (399 points)  

WHL SITES ACTUAL EXTENSION (2350 polygons)  

LANDSLIDE �± 27%  of Core Areas are in High hazard zones SEISMIC �± 10%  of Core Areas are in High hazard zones VOLCANIC �± 41  �&�R�U�H���$�U�H�D�V���D�U�H���L�Q���D�F�W�L�Y�H���Y�R�O�F�D�Q�R�H�V�¶���]�R�Q�H�V 

Overview of satellite 
SAR missions in C, X 
and L-band, 
operational lifetime,  
typical revisiting times 
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Risk Index of the 399 WHL Sites based on the multi-criteria methodology 
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