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» Objectives of the project

The project will address a set of various use cases for the evaluation of various geological risks:
1. Ground deformation in the Canary islands;

2. Automatic identification and classification of deformation signals;

3. Ground deformation associated to Green Hydrogen injection;

4. Ground deformation for cross-border risk assessment at European level;

5. Ground deformation caused by groundwater extraction;

6. Volcanic deformation in El Salvador;

7. Geological risks in urban areas;

8. Ground deformation induced by underground mining in active mining areas.
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» Ground deformation in the Canary islands

Different GEP tools (Diapason, P-SBAS) were
used to generate differential interferograms,
deformation time series and mean velocity
maps over La Palma island. We identied and
characterized ground deformation associated
to the volcanic eruption that began on 19th
September 2021. Some of these results were
published in Ezquerro et al. (2023).

Wrapped  interferogram  showing  surface
displacement associated with the Cumbre Vieja
volcano eruption (September 2021, La Palma
Island, Spain). The interferogram was build using
Diapason to combine two Sentinel-1 images
acquired on 14th and 20th September 2021 in 1k
ascending track 60. Lo 17983 Lt 25600 DTN AR A R S orace

Ezquerro et al. (2023). Analysis of SAR-derived products to support emergency management during volcanic crisis: La Palma case
study, Remote Sensing of Environment, Volume 295, 2023, 113668, ISSN 0034-4257, https://doi.org/10.1016/j.rse.2023.113668.
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» Ground deformation in the Canary islands

P-SBAS

- 20170116 - 20220120 Time series showing the ground uplift (magma

emplacement) in September 2021
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» Ground deformation in the Canary islands

Time series showing the ground
uplift (magma emplacement) in
September 2021
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Ezquerro et al. (2023). Analysis of SAR-derived products to support emergency management during volcanic crisis: La Palma case
study, Remote Sensing of Environment, Volume 295, 2023, 113668, ISSN 0034-4257, https://doi.org/10.1016/j.rse.2023.113668.



» Ground deformation caused by groundwater extraction

Different GEP tools were used to estimate ground deformation over the Gediz
river basin (Turkey) and the Guadalentin basin (Spain). These results are part of
the RESERVOIR PRIMA project and will be disseminated in a scientific paper

(in preparation).

¥
Ny

4

. P-SBASASC

2 75
T F o7 P
. : : :
% gy :

Nk X 9),}7!

"% . SNAPPING ASC |

AT o P 1)
- » AN

>

9
g £+ P-SBASVLOS= 214 cm/y
B o
£ o SNAPPING vLOS= 2.42 cm/y %70, o
7 000 o ese
6 1 e
= 00000 o
E51 °°°, eo"""-ﬁ."' -’
<4 o ege B0
3 3+ o°°°°°°w.
E o eeat,
2§ e S
. o e e
LR FEE S
0 <o%eeces”
-1 + + +
09/12/2017 09/12/2018 09/12/2019 08/12/2020
2
0 M_'w-
-2 F Bee
e, eee®e%98000,
Sk S e,
§ =
g -6 F b ST
E "00
2 -8 %,
10 F "..:e
g | * P-SBASVLOS= -3.67 cmfy g s ooniiy
> SNAPPING vLOS= -3.43 cm/y
-4 t+
09/12/2017 09/12/2018 09/12/2019 08/12/2020

dLOS (cm/y)

dLOS (cm/y)

2
0 -]
o,
’2‘ ] %%;w\
-6 - .
S
-8 1 ¢ 2 %,
-10 - °o°e *eenees, .
2 4 e Now Ds-;;;,.
.
-14 £ « P-SBAS vLOS= -4.45 cm/y O
-16 - 00000000
o SNAPPING vLOS= -5.08 cm/y
-18 : ; !
09/12/2017 09/12/2018 09/12/2019 08/12/2020
2
200%,
0 W-...::
2] i
i %°%;h
-6 &aig‘:%
-8 ? 30‘,
10 i%ﬁ"’" oo
1 £ *P-SBASVLOS= -334 cm/y % o,
© SNAPPING vLOS= -4.17 cm/y R O
-4 t + t
09/12/2017 09/12/2018 09/12/2019 08/12/2020

Comparison of velocity maps and TS results
obtained by P-SBAS and SNAPPING

Living Planet Symposium, Bonn, Germany, 23 - 27 May 2022
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» Ground deformation caused by groundwater extraction

Different GEP tools were used to estimate ground deformation over the Gediz
river basin (Turkey) and the Guadalentin basin (Spain). These results are part of
the RESERVOIR PRIMA project and will be disseminated in a scientific paper
(in preparation).
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> Volcanic deformation in El Salvador

Mapa de Vel  deformacion t63, ascendente, 03/01/2017-31/12/2019
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Diapason and P-SBAS were
used to estimate ground
deformation over active
volcanoes in El Salvador.
This was analyzed in a
Master thesis (Carvajal De
Lago, A.M. 2021) and is part
of an ongoing PhD thesis.

Ground deformation in the Izalco volcano (Salvador). LOS velocity results were the
obtained with ASCENDING orbit between January 2017 and December 2019,

processed with P-SBAS' (from Carvajal De Lago, A.M. 2021).
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» Geological risks in urban areas

In the framework of the H2020 project e-Shape, IGME has studied surface
displacements over different areas to monitor different geological risks. Ground
deformation was detected in the Dofiana National Park (Spain) .
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LOS velocity over the Doniana National Park (south Spain) using P-SBAS Descending
in GEP. Period 2014-2020.
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» Ground deformation induced by underground mining in active mining areas.
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In the framework  of [ sstonno
GEODRON and E-SHAPE |
projects, IGME studied == : fjﬁiﬁjﬂi
subsidence over the Upper — wuo -
Silesian Coal Basin, Poland. e

LOS velocity over the Upper Silesian Coal Basin using FASTVEL (upper panel) and
P-SBAS (lower panel). The subsidence values correspond to active mining areas.
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