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Whynowadaysis it possibleto makea continuous
and systematicsatellite-basedmonitoring service
of grounddeformationat a regionalscale?

Question



The answers

InSAR technology is
exhaustiveand Italy is one of
the most InSAR-advanced
countries

Sentinel-1 (ESA)is designedto
regularly acquire continuous
deformationdata on a national
andregionalscale

More and more automatized
andcomplexprocessingchains

All the technologies essential to continuously survey the territory are
nowadaysavailable

Increaseof the computational
capacities (parallel
processings,cloudcomputing)



ÅTwo-satellitesconstellation(1A e 1B)
ÅC-.ŀƴŘ {!w ό˂Ґрс mm)
ÅRevisitingtime: 6 days

Sentinel-1A e -1B



Revisitingtime: 6-12 days

ERS1/2 & ENVISAT

Revisitingtime: 35 days

PS Continuous streaming at a regionalscale

MonitoringProject
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Continuousradar monitoringat a 
regionalscale

Tuscany
region

±ŀƭƭŜ ŘΩ!ƻǎǘŀ 
region

Veneto region
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Activities

PS Mapping PS Monitoring

Type Product Service

Time «deferred» «real»

Update 1 year 12 days

Aim
Planning/Update of 

landslide
inventories

Operationalalert
system/monitoring



Anomaly: Variationof velocityɲV > 10 mm/yr
in a recenttime intervalR

Updatedanalysisof time seriesof deformation

PS monitoring: real time monitoring
(Dir. PCM 27/02/2004)

-30

-20

-10

0

10

20

30

S
p
o
st

a
m

e
n
to

 (
m

m
)

Tempo

T0 TnTn-150 TbT0 TnTn-150 Tb

Intervallo storico (H) Intervallo recente (R)

(150 giorni)

ɲV=-72mm/anno

Historicaltime interval (H) Recenttime interval (R)

150 days

mm/year

Time

D
is

p
la

ce
m

e
n

t(m
m

)



Veneto region

ωAbout 4400 mapped landslides (IFFI)

ωExtensive subsidence areas

ωKarst landscape

Slides, flows, complex 
landslides, DSGSDs

Tessinalandslide

Mt. Rotolonlandslide



Sentinel-1 data

Ascending geometry
03/2015 ς04/2020

Descending geometry
10/2014 ς04/2020

Sentinel-1 Ascending

03/2015 ï04/2020

Displacement rate 

(mm/yr)

Sentinel-1 Descending

10/2014 ï04/2020

Displacement rate 

(mm/yr)



PS monitoringςAnomalies

50%47%

3%

Cause n.

MiningActivity 68

SlopeInstability 1299

Subsidence
(Arealand Local)

1221



PS monitoringςAnomalies

Province SI S MA

Belluno 94% 4% 2%

Vicenza 26% 72% 2%

Treviso 21% 77% 2%

Verona 21% 62% 17%

Padova 13% 85% 2%

Venezia 0% 100% 0%

Rovigo 0% 98% 2%

Belluno

Treviso

Vicenza

Verona
Padova

Rovigo

Venezia



PS monitoringςAnomalies

5,5%
34,2%

57,9%

0,5%2,0%

Cause n.

Artificialsurface 141

Agriculturalarea 877

Forestand semi-
naturalarea

1484

Wetland 12

Water body 51

Land cover distribution



PS monitoringςAnomalies
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PS monitoringςAnomalies
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