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LA RESILENZA NELLE CITTÀ: SOLUZIONI, 
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I RISULTATI DEL PROGETTO RESOLUTE



Rainstorms and floods



Surveying under- and overpasses



Mapping under- and overpasses

overlapping ways
Railroad
Road
Other convergence sectors (Bridges)

GRADE SEPARATION JUNCTIONS



Mapping hazardous events

1) Automated web search tool

(national scale analysis)

2) Press review and manual geocoding 

(local scale analysis)



Flooded streets during major 

rainstorms

Flooded areas

(2007-2009)



GIS databases

existing data

(official data)

new data

Derived data

for modelling
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GIS modeling

processing steps: 

A)DSM 

B) DTM

C) Basic DHM

D)final DHM

[Digital Hydraulic Model]
applying the new data

sample areas



Hydraulic Modeling
Processing and classification of road with different flood susceptibility

High Moderate Nihil



SATURN Multisensor Drone

• Mission flexibility

• Light solution

• No constraint for cargo 

area

• Optimal placement of 

any sensor

• Improved and flexible 

flight time

• High payload mass

• Powerful computation 

and acquisition unit

• PATENTED BY UNIFI



Multi-sensors drone

•hi-res camera

•multispectral camera

•hyperspectral sensor

•thermal camera

•radar

•up to 15 kg of payload



Saturn mini

•50 cm diameter

•Manifactured with a 3D printer

•high resistance to the wind

•designed for aerial mapping
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Subsidence

Volcanos

TectonicsSlow-moving landslide

Single building analysis Leeve monitoring

Application fields



City scale mapping - Firenze 



Satellite radar monitoring

From historical satellite analyses to near-real-

time monitoring based on systematic SAR 

imagery processing



Monitoring results



LiSAmobileTM (Linear Synthetic Aperture Radar)

Ground-based radar interferometry



31/1/2014 

collapse

3/3/2014

collapse

The monitoring system installed on 19/2/2014 allowed to observe the precursor 

movements of the 3/3/2014 collapse (allowing the Authorities to take the 

necessary measures to ensure the population safety)

Volterra historical centre



Mappa degli spostamenti

Spostamento totale > 1 metro in 12 giorni (dal 19/2/2014 al 3/3/2014)

Velocità: 

 2,7 mm al giorno fino al 

28/02/2014

 massime poco prima del 

crollo del muro (8,34 mm/d) 



Displacements



Collapse 3 March 2014



Collapse 3 March 2014



Mobile app



Radar monitoring in Florence
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