Sentinel-1 for geohazards monitoring
Anna Barra1, Oriol Monserrat1, Lorenzo Solari2, Marta Bejar-Pizarro3, Michele Crosetto1, Gerardo Herrera3,
Elena Gonzales-Alonzo4, Roberto Sarro3, Silvia Bianchini2
Centre Tecnològic de Telecomunicacions de Catalunya (CTTC/CERCA), Geomatics Division, Castelldefels, Spain,
(anna.barra@cttc.cat, oriol.monserrat@cttc.cat, michele.crosetto@cttc.cat)
2
Earth Sciences Department, University of Florence (UNIFI), Florence, Italy, (lorenzo.solari@unifi.it,
silvia.bianchini@unifi.it)
3
Geohazards InSAR Laboratory and Modeling Group (InSARlab), Geoscience Research Department, Geological Survey of
Spain (IGME), Msdrid, Spain, (m.bejar@igme.es, g.herrera@igme.es, r.sarro@igme.es)
4
Centro Nacional de Información Geográfica, Instituto Geográfico Nacional (IGN), Madrid, Spain,
(egalonso@fomento.es)
1

Abstract
This work is aimed at presenting the potentialities of Sentinel-1 as a supporting tool for geological risks
prevention and management, showing the main results achieved in the framework of two European ECHO
Projects: Safety (2016-2017) and U-Geohaz (2018-2019). In the last 25 years, the satellite Synthetic Aperture
Radar Differential Interferometry (DInSAR) has given a great contribution in the monitoring of geohazards like
landslides, subsidence or volcanos. A great step forward has been done with the satellites Sentinel-1 (S1) A
and B, launched respectively in 2014 and 2016 by ESA. Ensuring a regular worldwide acquisition, over wide
areas (250x250 km2), with a high temporal sampling (6-12 days) and providing free data, S1 represents an
innovation in the use of DInSAR, allowing accomplishing long term monitoring planning, at a regional to local
scale. By the way, the potentialities of S1 are under-exploited: DInSAR is not easy and intuitive for what
concern both the data processing and the results interpretation and use. In this context, a methodology has
been implemented with the aims of both fully exploit the 6-days repeatability of S-1 end making the DInSAR
results suitable to be used by any actor involved in the risk management activities. Nowadays, approaches
based on the presented methodology have been integrated in the activities of the Geographical Institute of
Spain (IGN), within the Volcano Monitoring System (VMS), and of the University of Florence (UNIFI), within a
project of deformations monitoring of the Tuscany Region, involving the Italian Civil Protection. The
methodology and the main results in Italy and Spain will be presented.
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