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Interferometria Diferencial SAR (DInSAR) %

Usando pares de imagenes SAR tomadas antes
y después de un evento que deforma la
superficie terrestre es posible estimar el

desplazamiento ocurrido entre las fechas de
las imagenes.

2 YouTube
https://bit.ly/2RvMWqD
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MT-InSAR (SBAS y otras técnicas)

Ad, = 0,—0,
Ady ;= d3—9,
Ad;_s= ds—0;
A(|)2_4= (|)4—(|)2 Velocidad media (cm/afio)

A(I)i—j = ¢j—¢i tiempo

P. Berardino, G. Fornaro, R. Lanari y E. Sansosti, “A new algorithm for surface deformation monitoring based on small baseline
differential SAR interferograms”, IEEE TGARS, Vol. 40, N°11, pp. 2375-2383,2002.
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Figure 2. Time series extracted at the positions marked R1, R2, and R3 (white squares) for deformation
along the line of sight. Ascending and descending Sentinel-1 orbits (DInSAR) processing results for (a)
descending and (b) ascending orbits. SBMU, SBVO, SBSE, SBMI, and SBHO/SBHN are the locations
of the GNSS stations. (c) and (d) are the deformation time series of the descending and ascending
orbits, respectively, extracted from R1, R2, and R3 points. The black vertical lines mark the time of the
two 2017 earthquakes. The shape of the deformed area is almost circular, with a diameter of ~45 km,
and appears skewed in the opposite direction within Figure 2 because of the SAR lateral view.



Corregistracion Geométrica

7= 2|P — S(t)| Tiempo sefial master
v(t)- (P —-8(t)) =

Ty = % |P — S.(ts)| Tiempo sefal slave
Vs(ts) - (P =8, (ts)) =0

P = (P,.P,.P.).

Relacionan la posicion P con los tiempos
en rango (t) y en azimuth (t) con el nro
de pixel iy ja través de:

0
Fig. 1. General geolocation geometry. P is the vector pointing to the ground t=1tp+ =—==J
> s , : " S~ PRF
point. S(t) and S;(t;) are the vector functions describing the sensor trajecto
ries. v(t) and vs(ts) are the velocity unit vectors, and r and rs are the ranges 1
for the master and slave acquisitions, respectively. =T+ —i
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Algoritmo de calculo de la contribucién del » _
Las posiciones orbitales son

terreno especificadas en el sistema
cartesiano geocéntrico

S1

or=R1-R2
RL= (g = %p)2 + (Yo — ¥p)? + (231 — 25)°

(™ -:" % E"‘ R2=\/(st—XP)Z+(y52—yp)2+(252—zp)2
! ! - .
T l‘ -g\l\l Q= 47 5 Contribucion de fase de tierra plana

sin(e)
cos(e)

W]p] = arctan{ } Interferograma sintético

La imagen es una porcion del terreno, y la llamada tierra plana es representada por la
superficie del elipsoide de referencia en el sistema cartesiano geocéntrico (XYZ) jEn
realidad no es plana!



Linea de tiempo de los SAR pasados, presentes y futuros
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Articles using INSAR over South and Central America
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Earth and Planetary Science Letters

I Volume 460, 15 February 2017, Pages 222-233
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Surface deformation associated with the 2015
M, 8.3 Illapel earthquake revealed by satellite-
based geodetic observations and its
implications for the seismic cycle
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Source Model for Sabancaya Volcano Constrained by
DInSAR and GNSS Surface Deformation Observation
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Figure 2. Time series extracted at the positions marked R1, R2, and R3 (white squares) for deformation
along the line of sight. Ascending and descending Sentinel-1 orbits (DInSAR) processing results for (a)
descending and (b) ascending orbits. SBMU, SBVO, SBSE, SBMI, and SBHO/SBHN are the locations
of the GNSS stations. (c) and (d) are the deformation time series of the descending and ascending
orbits, respectively, extracted from R1, R2, and R3 points. The black vertical lines mark the time of the
two 2017 earthquakes. The shape of the deformed area is almost circular, with a diameter of ~45 km,
and appears skewed in the opposite direction within Figure 2 because of the SAR lateral view.



Figure 3. Horizontal velocity vectors produced by the best-fit spherical source (blue) and GNSS data
(red) for (a) the 2014-2016 velocity series and (b) the 20162018 velocity series. Note how the data and
modelled vectors of the SBMI station differ because of a nearby seismic event. (c-g) GNSS deformation
series, projected into the ascending Line-of-Sight (LOS), compared to the ascending DINSAR series.
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First assessment of the interferometric capabilities of SAOCOM-1
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ARTICLE INFO ABSTRACT

Keywords Differential Interferometric Synthetic Aperture Radar (DInSAR) has ERi e St | [ Domuyo Volcanic Complex
DinSAR formations with high both spatial and temporal resolutions. The el 7 I ) - v ‘mwm

L-band extensively proved using mainly € and X band because of the availabi ' ’ s

?‘MDM* ) frequencies. In vegetated areas, L-band SAR is more adequate beca ) 3 4 : 7% : Map based on Google Earth

decorrelation. This work presents a review of the characteristics of the I
and i potential in deformation monitoring. In order to show it, wel %
Domuyo Volcano (Neuguén, Argentina). Time series and mean deforny

computed using a Sentinel-1 dataset spanning the same time period. Rf LD 5

i kit et —
mean velocity map is admittedly more coherent in comparison with the
first time, the computation of deformation time series using SAOCOM
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remote sensing
[ Submit to this Journal ]
{ evien for this Joumal ] Deformations Prior to the Brumadinho Dam Collapse Revealed by
Sentinel-1 INSAR Data Using SBAS and PSI Techniques
[ Fait a Special Issue ] by @ Fabio F. Gama 1" 2@ {1 José C. Mura ' &, { ! Waldir R. Paradella * = -~ —~
L Cleber 6. de Oliveira2 & Figure 6. 3D view of Dam-l showing the accumulated displacement from SBAS processing

Avtirla Mann
Figure 1. (a) Study area location in Minas Gerais state/Brazil; (b) Location of Paraopeba analysis represented by colored dots.
Iron Complex in the Brumadinho municipality; (c) Paraopeba Iron Complex showing tailings
Dam | and hydric Dam VI, ancillary mining structures such as ore treatment installation
(ITM), rail network, access roads. and a Sentinel-1B descending orbit ground track.
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DInSAR for a Regional Inventory of Active Rock Glaciers in the Dry
Andes Mountains of Argentina and Chile with Sentinel-1 Data
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