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Differential SAR Interferometry: basic principles, key applications and new advance.

Differential SAR Interferometry (DINSAR) is a microwave imaging technique that permits to
investigate earth surface deformation occurring in an area of interest with a centimetre (in
some cases millimetre) accuracy. In particular, the DINSAR technique exploits the phase
difference (interferogram) of temporally separated SAR images relative to the investigated
zone and has already shown its capability in detecting surface deformation caused by
different natural and anthropogenic phenomena. The aim of this talk is to introduce the
basic concepts involved in the DINSAR technique, summarize the key applications of this
method and present its new advance. In particular, a discussion on the rationale of the
DInSAR approach will be given first, highlighting the key points and the main limitations.
Several examples will be presented for underlining the capability of the technique to
analyze the displacements caused by different phenomena such as volcano deformation,
earthquakes and urban subsidence. Subsequently, the talk will be focused on the



advanced DInSAR techniques allowing to analyze the temporal evolution of the detected
displacements through the generation of deformation time-series computed from a data
set of temporarily separated SAR images. Finally, the advance brought in by the new
generation X-band spaceborne SAR sensors, characterized by higher spatial resolution
and shorter revisit times with respect to the earlier C-band systems, will be discussed,
emphasizing the new investigation possibilities for fast varying deformation phenomena.
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