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LOS Deformation [cm] <-20                                                                                >20 

Co-seismic DInSAR deformation measurements:  
Amatrice earthquake (24/08/2016) 
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Amatrice earthquake (24/08/2016): analytical model 
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Berardino et al., 2002, IEEE Trans. Geosci. Remote Sens. 
Pepe et al., 2005, IEEE Trans. Geosci. Remote Sens. 

Mt. Vesuvio Campi Flegrei 

Ischia 

Advanced DInSAR technique: Small BAseline Subset (SBAS) 

ERS/ENVISAT images (1992 – 2010) 

Mean deformation velocity [cm/yr] 

 
> 0.75 <- 0.75 

SAR Images SB Interferograms 

 ENVISAT 

  ERS  
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1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

ERS-1 

JERS 

ERS-2 

RADARSAT 

ENVISAT 

ALOS1 

COSMO-SkyMed 

TerraSAR-X 

Sentinel-1A 

Sentinel-1B 

ALOS2 

 Revisit times of radar satellites for Earth Observation 

Second  
generation 

revisit time: 4 - 11 days 

revisit time: 6-12 days 

revisit time: ≈ 24 - 46 days 

First Generation 
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6 days Time 

12 days 

Sentinel-1A Sentinel-1B 

• Sensor spatial resolution: 15 x 4 m 
• Spatial coverage:  250 x 250 km 
• C-band 
• Global coverage 
• Free and open data access 

Sentinel-1A 

Sentinel-1 Constellation 
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Sentinel-1A and Sentinel-1B spatial coverage and data volumes  
 

Courtesy of 
ESA  
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- Parallel Steps 
- Sequential Steps 

DUAL LEVEL PARALLELISM FOR MULTI-NODE AND MULTI-CORE ARCHITECTURES 
Casu et al., 2014, IEEE JSTARS 

Zinno et al., 2015, IEEE JSTARS  
Zinno et al., 2015, IEEE Transaction Cloud Computing  

Parallel SBAS (P-SBAS) workflow 
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NFS-based distributed storage implementation designed to minimize  
the I/O and data transfer overhead 

P-SBAS Cloud solution: Amazon Web Services (AWS) 

Zinno et al., in IEEE Transaction on Cloud Computing 2015 
Zinno et al., in IEEE JSTARS 2015 
Zinno et al., in IEEE JSTARS 2016 
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Campi Flegrei caldera: Sentinel-1 SAR data 

Main characteristics of the exploited Sentinel-1 SAR datasets 

  Ascending Descending 

Wavelenght 5,5 cm 

Acquisition mode Terrain Observation by Progressive Scans 

Average look angle ~39° 

Spatial resolution of the 
interferometric data 

~30 m x 30 m 

Track 44 22 

Time interval 25/03/2015 – 07/06/2018 24/03/2015 – 06/06/2018 

Number of acquisitions 145 143 
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Campi Flegrei caldera: Sentinel-1 DInSAR analyses 
Vertical and East-West deformation components 
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Rione Terra 
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Accademia - Bagnoli 

Campi Flegrei caldera: Sentinel-1 DInSAR analyses 
Vertical and East-West deformation components 
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Arco Felice 
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Campi Flegrei caldera: Sentinel-1 DInSAR analyses 
Vertical and East-West deformation components 
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Δ SAR 

* GPS 

ACAE_Up
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σ=0.34 cm 

ACAE_East
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Campi Flegrei caldera: Sentinel-1 DInSAR analyses 
Comparison with GPS measurements (courtesy of OV-INGV) 
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Toward a national scale 

DInSAR mapping! 

Sentinel-1 constellation: IWS mode area coverage 
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Sentinel-1 for National Scale DInSAR Analyses 

Descending Orbits (March 2015 – September 2018) 
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Sentinel-1 P-SBAS: national scale DInSAR analysis 

Time interval: March 2015 – September 2018, descending orbits 

~ 300.000 km2 
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>3 <-3 
Mean Deformation Velocity LOS [cm/yr] 
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Earthquake: Amatrice – Visso/Norcia seismic events (2016) 
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Valle del Bove 

Volcano: Mt. Etna (Sicilia)  
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>3 <-3 
Mean Deformation Velocity LOS [cm/yr] 

Landslides: Plataci (Calabria) area 
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Pistoia (Toscana) 

Minerbio (Emilia Romagna)  

>3 <-3 
Mean Deformation Velocity LOS [cm/yr] 

Aquifer and Oil&Gas Subsidence 



    MED2018, ESA-ESRIN, 11-12 December 2018 

Δ SAR 

* GPS 

DInSAR vs. 434 NGL GPS Stations 

sdef  ~ 4 mm 
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S1 ascending orbit S1 descending orbit 

Operational scenario 
Processing time: ~18 weeks 

 Time Series update: 2-3 times/year  
Total cost per year: ~ 20.000 USD 

National scale processing: ITALY 
Spatial coverage: 38 S1 slices 

 

AWS Cloud  i3.16xlarge instance 

CPUs RAM Storage (SSD) Bandwidth 

64 484 GB 15.2 TB  20 Gb/s 

Sentinel-1 national scale P-SBAS processing scenario in the AWS Cloud 

(March 2015-September 2018) 
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Continental scale 
processing: EUROPE 

 
190 slices 

 

Coverage: 3,200,000 km2. 

P-SBAS processing 
 

How to do that? 

Task’s Start Date: 01/2019 
Time Needed: ~6 months 

 
 
 
 
 
 
 

4 Nodes each one equipped with: 
 CPU’s: 64 

RAM: 512 GB RAM 
Storage: 20 TB  

Sentinel-1 P-SBAS continental scale processing scenario 
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12-days Interferometric 
Coherence map of a large 

part of Europe  
 

June-July 2015 
 

(done in ESA G-POD/GEP) 

Coherence 0 1 

Thank You! 


