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SAR Temporal Analysis

e 62 STRIPMAP COSMO-SkyMed data processed;
e Fast multi coregistration;

e (62x62)/2=1922 interferograms;

e First acquisition date: 31/12/2012;

e Last acquisition date: 23/06/2015;

 Dynamic D-InSAR and Persistent Scatterers
Interferometry.

PS: Coherent information extraction from stable radar targets. This information is present
along all the coherences estimated from all the temporal series of the SAR images.

The signal processing technique allows the estimation of the terrain subsidence with
millimeter precision.

PS can also be a valid substitute of the differential GPS.

~ PS—good ||  PS—bad |




Subsidence Analysis
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Geo-located Permanent Scatterers



Subsidence Analysis

20131007

36.64 ™ - ]
D €% g ‘Ft

" e

36.638 a7 e g,

O o
36.636 f"‘h

i “:‘ .__' ¥
36.634 [l

36,602 % r#.;- 3
6.632 3 R
Bs* .;r ,»ﬂ-- :

36.624

36.622

-

36.62 (N

ST : e
42.81 42815 4282 42.825 4283 42.835 42.84

PS — Dynamic Video






=
O
1%
=
s
s
=
-
~
W
<
—
<
2
>
Z
[

ENVISAT 2004 - 2010




ENVISAI-CSK Data Fusion
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ENVISAT PS processing results
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- (a): ENVISAT; (b): ENVISAT,; (c): CSK; (d): Sentinel.
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L'Aquila — Abruzzo (Italy)



CSK — Campotosto

Location: L'Aquila (Abruzzo — Italy);
Height: 1313 meters;

Surface: 14 kmA2;

Volume: 0.218 kmA3;

Immission: Rio Fucino;

Emmission: Rio Fucino.

L'Aquila altitude= 721 meters

Campotosto — L'Aquila Height GAP= 592m
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L'Aquila — Abruzzo (Italy)
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- Campotosto Lake — COSMO-SkyMed View



CSK — Campotosto
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Campotosto — Rio Fucino dam
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Campotosto — Poggio Cancelli dam



CSK — Campotosto
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Campotosto — Sella Pedicate dam



Campotosto — Bridge



CSK — Campotosto

ABC
COSMO-5kyMed

SENTINEL

2010 2011 2012 2013 2014 2015 2016 2017 2018

A= 6.0 Richter epicenter Rieti. Date: 2016-08-24. Time: 01:36:32. Geo: Lat. 42.6983 Lon. 13.2335
B= 5.4 Richter epicenter Macerata. Date: 2016-10-26. Time: 17:10:36.34. Geo: LAt. 42.8802 Lon. 13.1275
C= 5.0 Richter epicenter L.'Aquila. Date 2017-01-18. Time: 13:33:36.76. Geo: Lat: 42.4773 Lon: 13.2807

Campotosto — Bridge
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Mlain Faults (Umbria and Abruzzo)
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SARPROZ © Main Faults (Umbria and Abruzzo)
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Resampled Displacement [mm] by SARPROZ

SARPROZ © Main Faults (Umbria and Abruzzo)



CSK — Campotosto
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CSK — Campotosto

COSMO-SkyMed Persistent Scatterers displacement
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sampled Modeled Displacement [mm] between 20110722 and 20111127 by SARFR
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London Case — Displacement History



Temporal Analysis R

e 72 STRIPMAP COSMO-SkyMed data processed;
e Fast multi coregistration;

o (72x72)/2=2592 interferograms;

e First acquisition date: 31/12/2008;

e Last acquisition date: 23/06/2016;

 Dynamic D-InSAR and Persistent Scatterers

Interferometry.
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CSK — London




CSK — London




CSK — London

17 dicembre 2012




CSK — London

From: 2011.32, To: 2015.9, ktemp: 0.0e-2 [degC'1]

2o
L]
E iq- ‘ "; - -
Fh‘ L
:EEL . % p‘? B : b YL * el
: o . ".,. ".ln" .l'ﬁ .-- o
0 —: . - -
2012 2013 2014 2015
Temporal Baseline
ID: 7198, Vel: [mm/year], KTemp: [rad/degC]
OF gy, .
g
10 R WY
20 e =Y
3‘} i i._.l.'.'t
-4‘} B i i i i

2012 2013 2014 2015
Temporal Baseline [years]

London — Displacement History (Barbican)



CSK — London

From: 2011.3, To: 2015.9, ktemp: 0.0e-2 [degC-1]
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CSK — London

From: 2011.3, To: 2015.9, ktemp: 0.0e-2 [degC’1]
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London — Displacement History (Moorgate)
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CSK — Rome

Rome — Displacement History




CSK — Rome
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CSK — Rome

Rome — Displacement History
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CSK — Boston
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CSK — Boston

200 = I

Lol =

100 =

S =

Height wrt Ground [m x 10]

) =

SRS

400

400 300

200 100 East [m x 0.9
Morth [m x 0.9]

-18 «12 1] 0 L]

Saf

Boston — Displacement History



Hisight wel Grcmred [ 18]

[mim]

-10

»13

-2

25
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From: 20011.5, Te: 2017.1; ktemp: 0.0e-2 [degC 1]
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CSK — Boston

From: 2011.5, To: 2017.1, ktemp: 0.0e-2 [degC 1]
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CSK — Boston

From: 2011.5; Te: 20017.1; ktemp: 0.0e-2 [degC 1]
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CSK — Boston

From: 2011.5, Te: 2017.1; ktemp: 0.0e-2 [degC 1]
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Polarimetric SAR

Applications of Polarimetry

Forest Vegetation

Forest height
- Biomass quantity estimation
* Forest structure
 Canopy extinction
- Underlying topography

Snow and Ice
- Topography
- Penetration depth/density
 Snow ice layer
* Snow ice extinction
- Water equivalent

Agrlculture

Soil moisture content

- Soil roughness

- Height of vegetation layer

- Extinction of vegetation layer
- Moisture of vegetation layer

Urban Areas

- Geometric proprieties
- Dielectric properties
 Precise DEM reconstruction
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Polarimetric SAR

Interaction of the electromagnetic waves with the nature of matter
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(b) Orientation i and Ellipticity  Angles.
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Polarimetric SAR
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Polarimetric SAR (PolSAR)

Volume scattering

[ Volume scattering ||HV +VH|| J

Dual polarimetric

Full polarimetric

|HV +VH| 59
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Polarimetric SAR
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Polarimetric SAR
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