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Radar e frane

Interferometria
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Analisi sul singolo edificio Monitoraggio di strutture arginali
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PS Continous Streaming

European Space Agency Revisiting time: 6 days

First application of PS-InSAR Continuous Streaming at regional scale (2016)



Copertura SAR Sentinel-1
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PS mapping: mappatura in tempo
differito (Dir. PCM 27/02/2004)
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PS mapping: mappatura in tempo
differito (Dir. PCM 27/02/2004)
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Valutazione speditiva del rischio

PS Clusters di rilevanza statistica + Elementi a rischio
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Sopralluoghi di validazione — Abbadia (SI)




Sopralluoghi di validazione — Abbadia (SI)
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PS monitoring: monitoraggio “in
tempo reale” (Dir. PCM27/02/2004)
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Cause delle Anomalie
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Cause delle Anomalie

Attivita Estrattiva =\ - .;. N Instabilita Arginale
Pescaglia (Lu) WO S (O @+ | Castiglione della
. | \ Pescaia (Gr)

AT

Sentinel-1 (2014-2017) | [ = SESECE = sentinel-1 (2014-2017)

Vel (mm/anno) . T N S Vel (mm/anno)
<-20.0 Wi W <-20.0
-19.9--10.0 e~ G -19.9--10.0
9.9--5.0 _ L | vV -99--5.0
49--2.1 - o TRl <~ 49-2.1
1.9-2.0 N f 1.9-20
2.4-50 - I Bl 7 21-50
5.1-10.0 ~ . 5.1-10.0
10.1-20.0 | | ; R 10.1-20.0
>20.1 | et RS >20.1

Anomalie | R e TS vV RS Anomalie




Cause delle Anomalie

Vel (mm/anno)

<-20.0
-19.9--10.0
-9.9--5.0
-4.9--2.1
-1.9-2.0
21-50
5.1-10.0
10.1-20.0
>20.1

Anomalie

Uplift S S Attivita Geotermica

Grosseto

Radicondoli (Si)

Sentinel-1 (2014-2017)
Vel (mm/anno)

A
A

<-20.0
-19.9--10.0
-9.9--5.0
-4.9--21
-1.9-2.0
21-50
5.1-10.0
10.1 -20.0
>20.1

Anomalie




Cause delle Anomalie
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Bollettino di monitoraggio
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Continuous, semi-automatic
monitoring of ground deformation
using Sentinel-1 satellites

Federico Raspini?, Silvia Bianchini?, Andrea Ciampalini*3, Matteo Del Soldato?,
Lorenzo Solari?, Fabrizio Novali?, Sara Del Conte?, Alessio Rucci?, Alessandro Ferretti’ &
Nicola Casaglit

We present the continuous monitoring of ground deformation at regional scale using ESA (European

. Space Agency) Sentinel-1constellation of satellites. We discuss this operational monitoring service

- through the case study of the Tuscany Region (Central Italy), selected due to its peculiar geological

- setting prone to ground instability phenomena. We set up a systematic processing chain of Sentinel-1
. acquisitions to create continuously updated ground deformation data to mark the transition from

static satellite analysis, based on the analysis of archive images, to dynamic monitoring of ground

- displacement. Displacement time series, systematically updated with the most recent available

- Sentinel-1 acquisition, are analysed to identify anomalous points (i.e., points where a change in the

. dynamic of motion is occurring). The presence of a cluster of persistent anomalies affecting elements

- atrisk determines a significant level of risk, with the necessity of further analysis. Here, we show that

- the Sentinel-1 constellation can be used for continuous and systematic tracking of ground deformation

phenomena at the regional scale. Our results demonstrate how satellite data, acquired with short
revisiting times and promptly processed, can contribute to the detection of changes in ground

. deformation patterns and can act as a key information layer for risk mitigation.
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La frana del 29 gennaio 2019
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Scivolamento su sabbie sovrapposte ad argille
Accumulo di acque sul versante S-SO per scarsa
regimazione e perdite della rete idrica sotterranea
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Inventario delle frane |FFI

Inventario IFFI
B crolo/Ribaltamento

Scivolamento rotazionale/traslativo

- Colamento lento
[:I Colamento rapido
- Complesso
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Ubicazione di punti di controllo







RANGE (m)

"Pomarico Monitoring [GMT+1]"

Cumulated displacements measured from 13:09:53 2019/02/28 to 07:46:59 2019/03/12
Elapsed time: 11d 18h 37min 6sec
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Mappa degli spostamenti cumulati

Cumulated displacements measured from 13:09:53 2019/02/28 to 13:56:12 2019/03/11
Elapsed time: 11d Oh 46min 19sec

-400.0  -200.0 N T 400.0 600.0 - 1000.0
Cumulated displacements along the LOS (mm)




Soglie e livelli di criticita

LIVELLI DI : . Fianco destro | Fianco sinistro
CRITICITA Abitato (A) Palificate (P) Frana (CF) (FD) (FS) ALLERTA
<15 <3.0 <25
VERDE ) < 2.5 mm/giorno A 1.50 . . NESSUNA
mm/giorno mm/giorno  |mm/giorno [mm/giorno | ALLERTA
>2.5 > 150 . .
GIALLO | > 1.5 mm/giorno ) , > 3.0 > 2.3 ATTENZIONE
mm/giorno | mm/giorno mmy/giorno mmy/giorno
ARANCIONE | > 3.0 mm/giorno [> 5.0 mm/giorno - 390 g 6.'0 g 5.'0 PREALLARME
mm/giorno mm/giorno mm/giorno




Modelli
previsionali a scala
regionale
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Presidenza del Consiglio dei Ministri
Dipartimento della Protezione Civile




Sistema di allertamento

Bollettino di
Domenica, 06 Gennaio 2019

Codice AllertaMetec [

Situazione di Domenica, 06 Gennaio 2019

e LIRS

Situazione di Lunedi, 07 Gennaio 2019
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Doppio livello di allerta
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Web news data mining

A Google Trends
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Gli alti comandi
della Marina non
ebbero 1l senso del
NUOVO

Ugo Tiberio (1978)
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