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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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Advanced DInSAR technique: Small BAseline Subset (SBAS)

ERS/ENVISAT images (1992 — 2010)
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Revisit times of radar satellites for Earth Observation
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Sentinel-1 Constellation

Sentinel-1A Sentinel-1B Sentinel-1A

* Sensor spatial resolution: 15 x4 m
 Spatial coverage: ~ 250 x 250 km

* C-band

* Global coverage

* Free and open data access
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Sentinel-1A and Sentinel-1B spatial coverage and data volumes
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Parallel SBAS (P-SBAS) workflow

SLC images

Raw Data
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DUAL LEVEL PARALLELISM FOR MULTI-NODE AND MULTI-CORE ARCHITECTURES
Casu et al., 2014, IEEE JSTARS
Zinno et al., 2015, IEEE JSTARS
!{ {s Zinno et al., 2015, IEEE Transaction Cloud Computing @
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P-SBAS Cloud solution: Amazon Web Services (AWS)

=

> AWS Simple

Storage Service S3
Virtual Private Network Master Node LS.
(VPN)
Config. Scripts )
" IDL licence, IDLjob 0 | |€
' ‘ “1| PSBAS workflow
‘ NFS Server/Client
Internet Gateway
VM : >
T i o
= @ Provisioned IOPS
[ — -2'-'; SSD volume
NFS
Worker Node (1) Worker Node (2) Worker Node (N-1) | Worker Node (N)

IDL license IDL license IDL license IDL license

IDLjob 1 IDjab:2 | (Ji] |- IDL job N-1 IDLjob N
NFS Ser/Cl NFS Ser/Cl NFS Ser/Cl NFS Ser/Cl

VMV Vi VM VM

— - = —

| hﬁ - __,‘31
Provisioned I0PS Provisioned |IOPS Provisioned IOPS Provisioned IOPS

S5D volume SSD volume SSD volume SSD volume

IAAS Amazon Elastic Computing Cloud EC2

Zinno et al., in I[EEE Transaction on Cloud Computing 2015
Zinno et al., in /EEE JSTARS 2015
Zinno et al., in /EEE JSTARS 2016

I3

MED2018, ESA-ESRIN, 11-12 December 2018

s Mudure
acls Rierche



Campi Flegrei caldera: Sentinel-1 SAR data

Main characteristics ofthe exploited Sentinel-1 SAR datasets
Ascending Descending

Wavelenght 5,5cm
Acquisition mode Terrain Observation by Progressive Scans

Average look angle ~39°

Spatial resolution of the
interferometric data

Track 44 22

~“30mx30m

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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Campi Flegrei caldera: Sentinel-1 DInSAR analyses
Vertical and East-West deformation components
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Campi Flegrei caldera: Sentinel-1 DInSAR analyses
Vertical and East-West deformation components
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Campi Flegrei caldera: Sentinel-1 DInSAR analyses

Comparlson W|th GPS measurements (courtesy of OV-INGV)
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Sentinel-1 constellation: IWS mode area coverage

Toward a national scale
DINSAR mapping!
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Sentinel-1 for National Scale DINSAR Analyses

Descending Orbits (March 2015 — September 2018)

Number of
Number of S-1
Frame X S-1
slice Sl
acquisitions

1124 N1 300 150
T124 N2 359 150
1124 N3 353 144
TOTAL 6031 2737
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Sentinel-1 P-SBAS: national scale DINSAR analysis

Mean LOS Velocity [cm/yr]
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Earthquake: Amatrice — Visso/Norcia seismic events (2016)

Amatrice
Earthquake
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Mean LOS Velocity [cm/yr]

Volcano: Mt. Etna (Sicilia)
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Landslides: Plataci (Calabria) area
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Aquifer and Oil&Gas Subsidence

Pistoia (Toscana)

.E. 0 } Asn {
= L % _
C

@ r AA%Q MAM& 0 :
£ .5 7
8 C :
< r -
& -10[— —
a u ]

2016 2017 2018 201¢
Time [year]

N
o |
=
(63}

Minerbio (Emilia Romagna)

o ' »-r
Y~ B

— 6[
e C
ol
S 2o
8 2 | | ‘
2015 2016 2017 2018 ’ g
Time [year] o e & ‘ £ 5 & T
. “ Y 5 L o *J V.. . v pe ) y *
: <-3 - - @
{ ijw Mean Deformationvqeocity LOS [cm/yr G
. % a— Lrsg e Mudurcle
ﬂ MED2018, ESA-ESRIN, 11-12 December 2018 e

alutiiurnagnubizo del anuiente



v
N
% “- -
-’\f\.( \
4 Ctouu (N~
Bosnio eod

?Aﬂ.y .-'"_ \ Erzegovina
& 1:.. 3‘ l.u'v-.\n

"

R
-

. -

T [ ] e [ .
CECL @ " o . R o R |
QI . X o o

DINSAR vs. 434 NGL GPS Stations
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Sentinel-1 national scale P-SBAS processing scenario in the AWS Cloud

S1 ascendmg orblt Sl descendmg orblt

e ks - ' o) T

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

Operational scenario
Processing time: ~18 weeks
Time Series update: 2-3 times/year
Total cost per year: ~ 20.000 USD

® - (March 2015-September 2018)
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Sentinel-1 P-SBAS continental scale processing scenario

i

P-SBAS processing

Continental scale
processing: EUROPE

How to do that? 190 slices

Coverage: 3,200,000 km?.

o W -

4 Nodes each one equipped with:
CPU’s: 64
RAM: 512 GB RAM

Storage: 20 TB - Ra y
RS
Task’s Start Date: 01/2019
Time Needed: ~6 months
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