
IdroGEO and EGMS for Cultural 
Heritage

Carla Iadanza, Alessandro Trigila

ISPRA



CONTENTS

➢ Italian Landslide Inventory

➢ National landslide hazard map and risk
indicators

➢ IdroGEO web platform

➢ Satellite radar data for Cultural Heritage

➢ European Ground Motion Service – EGMS

27/02/2014 Crollo lato Nord Rupe di San Leo (RN)

27/07/2015 Frana a Civita di Bagnoregio (VT)



ITALIAN LANDSLIDE INVENTORY - IFFI

➢ Over 621,000 landslides recorded in 
Italy 

➢ 2/3 of the 900,000 European 
landslides

➢ Inventory carried out by ISPRA and 
by the Regions and Autonomous 
Provinces. ISPRA has the task of 
coordinating  and controlling the 
activities, management of the 
national geo-database and web map 
application, data dissemination. 
Regions and Autonomous Provinces
are in charge to collect and map 
landslides. 

Pan-European Susceptibility 
Mapping ELSUS 2 

Landslide Density (landslide area/total area) 
calculated over a 1 km grid



IFFI INVENTORY METHODOLOGY

✓ the methodology is based on the collection 
of historical documents and archive data, 
aerial photo-interpretation, field surveys;

✓ IFFI landslides are represented by a point, 
located at the highest point of the crown; a 
polygon or a line when the width is very 
narrow, as in the case of debris flows;

✓ information on each landslide has been 
collected using the IFFI Landslide data sheet
(up to 144 fields: type of movement, state of 
activity, lithology, geotechnical properties, 
causes, investigations, date of occurrence or 
remedial measures for risk reduction, etc.).
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Autostrada Torino-Savona
Madonna del Monte (SV) 
29 novembre 2019

Pomarico (MT) - 29 gennaio 2019

HOW MANY LANDSLIDES EVERY YEAR?

➢ Every year a few 
thousand of landslides 
occur on the national 
territory 

➢ a few hundred cause 
deads, injured, evacuated 
people and damage to 
buildings, cultural 
heritage, and primary 
transportation 
infrastructures



WHAT IS THE IMPORTANCE OF LANDSLIDE INVENTORY?

Knowledge of past landslides helps predict future risk:

landslides are likely to occur in areas that have previously experienced a failure

29 May 2008

Villar Pellice (TO)

19 May 1977 

The IFFI Inventory is an 
important base-knowledge 
tool for:

➢ land use planning 
(landslide hazard map of 
River Basin Plans - PAI);

➢ preliminary design of 
landslide mitigation works 
and infrastructures;

➢ management of Civil 
Protection Emergencies.



FROM LANDSLIDE INVENTORY TO HAZARD ZONES
 realized by River Basin Authorities (now River Basin District Authorities);

 landslide hazard zones include areas of possible evolution of existing landslides and areas where new 
landslides potentially may occur, in addition to occurred landslides;

 application of land use restrictions and regulations for hazard zones. 



NATIONAL MOSAIC OF LANDSLIDE AND FLOOD HAZARD ZONES
Landslide Hazard Area (km2) % Italy

Very high P4 9,495 3.1%

High P3 16,891 5.6%

Medium P2 14,551 4.8%

Moderate P1 12,556 4.2%

Attention zones AA 6,988 2.3%

Italy 60,481 20%

Hazard scenarios - Legislative Decree 
49/2010 (Floods Directive 2007/60/EC)

Area (km2) % Italy

High probability scenario with return 
period of 20-50 years (frequent floods)

16,224 5.4%

Medium probability scenario
with return period of 100-200 years

30,196 10%

Low probability or extreme event 
scenario (RP 300 – 500 years)

42,376 14%

Some mapping 
inhomogeneities due to the 
different methods used by 
the River Basin District 
Authorities for landslide 
hazard assessment



NATIONAL RISK INDICATORS

Goal:
 to support national mitigation policies by identifying intervention
priorities, allocation of funds, programming mitigation measures and planning
civil protection actions

 Population

 Families

 Buildings

  Industry and services

  Cultural heritage

Exposed elements: 

  15° Italian Population Census ISTAT 2011 

  9° Italian Industry and services Census ISTAT 2011

  Cultural Heritage database (Vincoli in Rete VIR - ICR -  Ministry of Cultural Heritage) 

Metodology:

  responds to transparency and repeatability criteria

  uses official data available across the national territory

R = Risk
H = Hazard
E = Exposure
V = Vulnerability

R = H × E × V



CULTURAL HERITAGE AT RISK

The georeferenced features of cultural
heritage have been overlapped with the
national mosaics of landslide and flood
hazard.



CULTURAL HERITAGE AT RISK

Foto: ARPA Lombardia



Contents

➢ Data and maps of the Italian Landslide Inventory

➢ National landslide and flood hazard maps and risk
indicators

Aims

➢ Data dissemination (ONU Sendai Framework for
Disaster Risk Reduction 2015–2030, Sustainable
Development Goals - SDGs)

➢ Support decisions in risk mitigation policies

IDROGEO WEB PLATFORM



HOME PAGE IDROGEO WEB PLATFORM

https://idrogeo.isprambiente.it 

https://idrogeo.isprambiente.it/


Information panel Map

Slider - Landslide Events

Layers

IDROGEO USER INTERFACE – UI

Main Functions



Landslide Info 

Search 

Print ReportShare

VIEW A LANDSLIDE



Video & Photo

Legend

MULTIMEDIA



MONITORED LANDSLIDES



HAZARD MAPS & RISK INDICATORS



Scenario calculation

SCENARIO CALCULATION



IDROGEO & VIR 



Cultural Heritage exposed to very 
slow/extremely slow mass movements

LARGE AREA APPROACH SINGLE BUILDING APPROACH

SATELLITE RADAR DATA FOR CULTURAL HERITAGE

Macerata province: 36 cultural heritage on which, 
as a priority, field surveys and more detailed 
analysis have to be performed



SEMIAUTOMATIC DETECTION OF ANOMALIES

Aims:

➢ To select the most critical situations on

the whole area of the archaeological site

for predictive and preventive purposes;

➢ To support the Soprintendenza to plan

surveys or more detailed studies to

verify the real stability conditions

Definition of empirical thresholds:

➢ Average annual velocity threshold

➢ Cumulative displacement threshold

➢ Acceleration threshold

Pompeii archeological site (66 ha) 

Total number of  PS:

15.000 PS - Descending geometry (March 2016)

 24.000 PS – Ascending geometry (March 2016)



EUROPEAN GROUND MOTION SERVICE - EGMS
➢ Made from data collected by the Sentinel 1 radar satellite mission;

➢ Products provide a high density, continental scale map of ground motion (2015-2021);

➢ EGMS products are free of charge and accessible to everyone.

https://egms.land.copernicus.eu/



EGMS PRODUCTS



RADARSAT 2003-2010: v = 15 mm/year; S = 12 cm

Church of S. Maria Assunta (Gorgoglione, MT)

Sentinel 1 2015-2021: 
v = 6,8 mm/year; 
S = 5 cm



www.isprambiente.gov.it/it

Thanks for your attention

idrogeo.isprambiente.it
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