oA

RISKCOAST
Everything is not what it seems: The ‘.
importance of comprehensive geological :::.:::
assessments to understand ground
instabilities identified by DINSAR
Jorge P. Galve, Cristina Reyes-Carmona, Anna Barra, Rosa Maria Mateos, Oriol r:}:: .
Monserrat, José Miguel Azafidn, Patricia Ruano, Vicente Pérez-Pefia, Marta Bejar e g

Living Planet Symposium 2022

v Y |
' o ‘) 23-27 May 2022 %
A’(\\\\ - s @h 3-27 May ‘3%
CTTC & rgm Bonn, Germany "~
 Ninero de Espore Cerema
* X %
>- I ‘
- % }
B -
¢'
Combating climate Project funded by the Interreg Sudoe Programme through the European

R— Regional Development Fund (ERDF) — SOE3/P4/E0868



EUROPEAN UNION

Sudoe Common processes behind unstable -
RISKCOAST ground detected by InSAR e

interreg M 1

Slope movements Landfill compaction

30/08/2022  RISKCOAST - Desarrollo de herramientas para preveniry gestionar los riesgos en la costa ligados al cambio climatico 2



interreg H

EUROPEAN UNION

Sudoe Common processes behind unstable
RISKCOAST ground detected by InSAR

Fund

L]

Subsidence induced by

...mining

B LIMIT OF
LIMIT OF MAXIMUM POSSIBLE | aNGLE  suUBSIDENGE
SUBSIDENCE,, ORIGINAL SURFACE ¢ SUBSIDENCE ) 0F DRAWS, #C

DEFTH OF
D\J'EHBDLIHDE

MINING | b
HEIGHT

LEGEND

Eso E==IsHAE =S LTSTONE
Ee=dUmesToNE  EEET)sennsToNE I COAL

30/08/2022  RISKCOAST - Desarrollo de herramientas para preveniry gestionar los riesgos en la costa ligados al cambio climatico 3 -



interreg . N .
Sudoe Sometimes everything is not what it

RISKCOAST seems in DINSAR results.

European Regional Development Fund

36°58'0"N

‘ LEYENDA
‘ Subsidencia anual (cm/afio)
e 09--04
o -04--03
o 03--02
o

' 02--0,1

l e 01-0 Kllometer
L y : o T n 3 o R )

!
36"56'0"N

30/08/2022  RISKCOAST - Desarrollo de herramientas para preveniry gestionar los riesgos en la costa ligados al cambio climatico 4



interreg H

*=  Case studies where the interpretation of ground - -
Sudoe movements was not straightforward
RISKCOAST C

European Regional Development Fund

Zafarraya Polje (Granada, Spain)
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Sudge Zafarraya POUe (Granada, Spain)

RISKCOAST - -
. 1. What is a polje?
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2. What does InSAR indicate?

. “Zafarray
s village -

.. ZafarrayaPolje

5 km approx.

e
- - Scale varies with the perspective’
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RISKCOAST 3. How deformation could be explained?

A.) Aquitard compaction?
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RISKCOAST 3. How deformation could be explained?
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What isa Hum?

30/08/2022  RISKCOAST - Desarrollo de herramientas para preveniry gestionar los riesgos en la costa ligados al cambio climatico 13



interreg | |
Sudoe /afarraya Polje (Granada, Spain)

RISKCOAST 3. How deformation could be explained?

C.) Rock massif compaction?
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Sudoe Polje of Zafarraya (Granada, Spain)
RISKCOAST

European Regional Development Fund

e .

Summary:

e Subsidence detected only in the 2003-2008 period (Envisat)

* Subsidence is not detected with ERS & Sentinel-1

e Subsidence coincide with the sharp drop in the piezometric
levels of the karstic aquifer due to groundwater withdrawal
caused, in turn, by a intense drought period.

* There are not so intense droughts in the periods covered by
ERS and Sentinel-1 images (1992-2000; 2014-2022).
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Sudoe Polje of Zafarraya (Granada, Spain)
Knowledge needed to interpret INSAR results in Zafarraya
* Reliability of the DINnSAR results

e Karst Geomorphology
* Active Tectonics

* Hydrogeology ~ Geodynamics
e Subsidence processes

=  Aquitard compaction

= Rock massif compaction _
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RISKCOAST Estate (Granada, Spain)
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Sudoe Monte Almendros Urban
RISKCOAST Estate (Granada, Spain) . : ;'.-'.::' . . .
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Sudoe Monte Almendros Urban
RISKCOAST Estate (Granada, Spain)

European Regional Development Fund
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Sudoe Monte Almendros Urban
RISKCOAST Estate (Granada, Spain)
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Sudoe Monte Almendros Urban
RISKCOAST Estate (Granada, Spain)
Knowledge needed to interpret INSAR results in Monte Almendros

* Reliability of the DINSAR results

* Geological setting

e Geomorphology
e Historical evolution: Anthropic infills

* Slope movements
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The devil is in the details
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S CONCLUSIONS
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The ground is diverse
as everything in nature

Analysing the terrain is difficult
due to limited access to the subsurface
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Sometimes the key is...

below surficial deposits and outcropping rocks

orin

the anthropic activities and landscape
modifications
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Sometimes everything is not what it seems in DInSAR results

In some cases...

« ... adeep knowledge on Geodynamics and Local Geology and '/~
History is essential to define the possible origin of
movements and to design further research.

* Only additional studies using...
" Historical information
= Ground sampling techniques (i.e. boreholes)
= | ab work — Geotechnical characterization
" |n-situ monitoring systems (Topo, GNSS, Inclino.)
=  Geophysics
& all of this combined with detailed geological surveys

... are necessary to determine this origin and characterize it
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RISKCOAST

European Regional Development Fund

Why is this so important?

A bad diagnhosis Ieads to a-ba-d ;b ution |

30/08/2022  RISKCOAST - Desarrollo de herramientas para preveniry gestionar los riesgos en la costa ligados al cambio climatico 33



interreg H

mmmmmmmm

Sudoe CONCLUSIONS

RISKCOAST :

uuuuuuuuuuuuuuuuuuu
L
L

o
& .
® .

»
am‘?
I e
®
= ﬁ'pww“’ca S P
Bg o T0a ®e -

L
¢ [
® @

@
&
o9

..and now, after the release of the European
Ground Motion Service (EGI\/IS)

European Ground Motion Service

..a good characterization of the ground
in motion is more important than ever

https://land.copernicus.eu/pan-european/european-ground-motion-service
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Thank you for your attention
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