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Regional scale
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SARS-COV2 In Fragile Areas

02.02.2024 Risk planning and assessment at the regional scale 3



02.02.2024 Risk planning and assessment at the regional scale 4

Physical Fragility – Seismic Hazard Index



Physical Fragility – Hydrogeological Hazard Index
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Physical Fragility – Index of Hydraulic Hazard
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Physical Fragility Index
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Social Fragility – Social & Material Vulnerability Index
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Social Fragility – Population Dynamics Index



Social Fragility – Old Age Index
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Social Fragility – Birth Rate
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Social Fragility Index
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Economic Fragility – Unemployment Index

02.02.2024 Risk planning and assessment at the regional scale 13



Economic Fragility – Index of Economic Inertia
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Economic Fragility – Poverty Index
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Economic Fragility – Digital Exclusion Index
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Economic Fragility Index
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Tourism – Cultural Heritage

GIS Analysis of Territorial Fragility 1902.02.2024



Tourism – Density of cultural heritage
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Tourism – Composite Accommodation Function Rate
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Tourism Index
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Tourism & Sars_Cov2
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Conclusions
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Urban scale
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Building Information Modeling City Information Modeling
ISO 19650:2019 defines BIM as: Use of a 
shared digital representation of a built asset to 
facilitate design, construction and operation 
processes to form a reliable basis for decisions.

Use of a shared 3D digital representation of a 
city asset to facilitate design, assessment and 
management processes and form a reliable 
basis for decision-making.

The information base of the CIM is the 3D GIS, in which the information 
concerns all 3D surfaces. The three-dimensional elements representing 
constructions (buildings, infrastructures, etc.) are connected to their 
BIM
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CIM is first a knowledge tool of the city, but the 
research experience of the University of 
L'Aquila is directing CIM also to these 3 uses:

City DESIGN

City design ASSESSMENT

City MANAGEMENT

City Information Modeling
uses

Urban Design, Cost Evaluation, Design 
Management, etc.

Urban Performance Assessment, Urban 
Environmental Assessment, Urban Risk 
Assessment, etc.

Evacuation planning and management, 
emergency management, safety, mobility, etc.
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• 3D base MAP (3d GIS at the City Scale)

• BIM Model (replaces the GIS volume of 

the constructions)

• SCIENTIFIC ANALYSIS (specific scientific 

research on the city)

• SOCIO-ECONOMIC DATA (e.g. linked to 

individual constructions)

• SATELLITE DATA
• SENSORS -REAL TIME DATA
• URBAN DESIGN and URBAN 

PLANNING (design data)

data sources

City Information Modeling
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City Information Modeling

From Digital TerrainModel (DTM) to 3D model
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City Information Modeling

Visual scripting in Grasshopper towards 
automatic 3D modeling
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City Information Modeling

NDVI GNDVI NDRE

Street quality Asbestos Soil temp.
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City Information Modeling

Geographic Information System 3DS + Database
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City Information Modeling

Next Steps

• As seen in the slides, our research considered only a few uses of CIM and considered 
only a few data sources. 

• In the next steps we will continue this experimentation in order to realize an integrated 
BIM/CIM environment.

• In another line of research we will also extend the concept of CIM to the Land, to 
constitute Land Information Modeling.

City Information Modeling & Land Information Modeling

Thank you for your attention! ☺
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