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Multi-temporal satellite DInSAR techniques 

for the monitoring of the built-up environment



Space 4 Critical Infrastructures, 26 April 2022

SAR: Microwave Imaging at high resolution
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Advanced multi-temporal DInSAR techniques
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Advanced multi-temporal DInSAR techniques : APPLICATIONS
Built-up environment and infrastructures monitoring
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Fornaro et al. 2013, IEEE Geosci. Remote Sens. Lett.

Advanced multi-temporal DInSAR techniques : APPLICATIONS
Built-up environment and infrastructures monitoring
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The Morandi bridge, Genova (Italy)
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The Morandi bridge, Genova (Italy)
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The Morandi bridge, Genova (Italy)
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132 CSK images from ascending orbits (2011-2018) 134 CSK images from descending orbits (2011-2018)
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Mean deformation velocity [cm/yr]

Mean deformation velocity [cm/yr]Height [m]

Height [m]

132 CSK images from ascending orbits (2011-2018)

134 CSK images from descending orbits (2011-2018)

Northern roadway

The Morandi bridge, Genova (Italy)
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Mean deformation velocity [cm/yr]Height [m]

Height [m]

132 CSK images from ascending orbits (2011-2018)

134 CSK images from descending orbits (2011-2018)

Southern roadway

The Morandi bridge, Genova (Italy)

Mean deformation velocity [cm/yr]
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FR SBAS-DInSAR analysis of the built-up environment: the Napoli case study

193 CSK images from ascending orbits (2009-2019)
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FR SBAS-DInSAR analysis of the built-up environment: the Napoli case study

193 CSK images from ascending orbits (2009-2019)
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FR SBAS-DInSAR analysis of the built-up environment: the Napoli case study
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Descending orbits
(2011-2019)

Ascending orbits
(2011-2019)
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FR CSK SBAS-DInSAR analysis of the built environment: the Roma case study
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Fiumicino Airport

GRA highway
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FR CSK SBAS-DInSAR analysis of the built environment: the Roma case study
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A90-A91 highway
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Viale G. Imperatore

FR CSK-CSG SBAS-DInSAR analysis of the built environment: the Roma case study
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Vertical component of the mean deformation velocity (about 2.5 mm/year)

Deformation components of the single infrastructure: preliminary evaluations

ASC data
DESC data
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Final remarks

• The multi-temporal satellite DInSAR techniques represent significant tools supporting the

activities for the maintenance of critical infrastructures, suitable to investigate and monitor

over time the deformation affecting man-made structures and built-up environment over

large areas with sub-centimetric accuracy.

• The advanced DInSAR measurements, properly integrated with in-situ investigations and

damage assessment models derived from structural engineering, may define a roadmap for

identifying and preventing critical conditions of buildings and infrastructures, allowing to

plan their maintenance and safety management.

• The CSK constellation has been collecting SAR images for more than 10 years, creating one

of the most important data archives; in this framework, the new CSG constellation in

continuity with CSK will allow the deformation monitoring over the built-up environment for

the next 10 years.


