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3.1 Interferometria SAR

Biagitzi®psysna =

InSAR: Datos iniciales

Cobertura Radar MR Sentinel-1 (gratuita)
Cobertura Radar HR 3m (pago)
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3.1 Interferometria SAR

Vertical

Orbita Descendent

Oest Est

Llegenda
Velocitat (cm/any)
Més de 6

5-6
4-5
:_' 3“ IMOMPA_A3.1_E1
Estabilitat elocitat (mm/a)
Jt3 o 50--15
3.4 o -1499--8
4-5 7,99--3,5
iie < 349-35
Més de 6 e 351-8
® B801-15
e 1501-30
® <outof range>
InSAR velocities of the differents active rock glaciers InSAR velocities of the Clot de la Menera rock glacier
(Besiberri massif) masses. Dots are mainly boulders that have moved,

especially red dots (higher movements).
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3.2 Geofisica Menera, Besiberri
(perforaciones 2024)

Presentacion técnica a las 12 h (V. Turu —

Igeotest SL1-FMC)

Todos se realizaran en campafia de verano
de 2024.

Apoyo de helicoptero para accedir a
todos los sitios.

- Presentacid
Necesidades explicatives per
* Autorizacion espacios naturales. Fundacio .Marcel
e Programacion immediata de vuelos y Chevalier —
campanas. |geotest SL1
* Preparacion de vuelos, logistica
(peso, dias).
Entregable

* Informe de caracteristicas del suelo
congelado (P2)
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3.3 Realizacion de perforaciones y sensores

Presentacion técnica a las 12.15 h (Min Jiang — INACCESS)
Todos se realizaran en campafia de verano de 2025, excepto Menera y Besiberri.

Apoyo de helicoptero para accedir a todos los sitios.

Necesidades

* Autorizacion espacios naturales

* Programacion immediata de vuelos y campanas.
* Adquisicion de sensores.

 Testar el funcionamiento sensores.

Entregable

* Sondeos e instrumental (P2, P4)
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4.1 El permafrost en su entorno (P2-P5)

* Cartografia geomorfoldgica

PLANCHE HORS-TEXTE N°1: CARTE GEOMORPHOLOGIQUE DU GLACIER-ROCHEUX DE LA PLANETTE
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Monnier, S. (2006)

Cartographie des glaciers rocheux
des Hautes-Alpes

(exemple de la combe du lac Rouge, commune de Névache)
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4.1 El permafrost en su entorno (P2-P5)

 [dentificacion inestabilidades del terreno

Vertiente periglaciar de la Tsa (Valais, Alps) = geoformas, procesos e intensidad
(Vuilleumier, 2011)

Debris-flow (frente a 2680 m) en la Coma
de Sotllo (Macizo de la Pica d’Estats)
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*Reconstruccion del paisaje (dataciones por 1s6topos cosmogénicos, CRE)

Landforms Crushing and sieving lon exchange columns Beryllinm oxidation 700 °C

P CRrRE:
@ 05 R £XPOSURE |

Quartz — Be'?

Entregable
*Mapas geomorfologicos de detalle y evolucion del permafrost en el pasado (P5)
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*Reconstruccion del paisaje (dataciones por is6topos cosmogénicos, CRE)

M Olve. M, Ferrandes, D Pocks et o Geomopobgy 285 0a2n) wrrss 012 B. Lehmann et al.: Alpine rock glacier activity over Holocene to modern timescales (western French Alps)
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e 7. Nomalled ottty dribion s (101 of e 155 v ket oo s he LG bused on the 120 i o e N kr conefromGeeeiond. Figure 6. Map of the Vallon de la Route rock glacier, with units and sample locations. The hillshade DEM in the insct has been produced
from a high-resolution lidar DSM (0.5 m resolution) survey realized by SINTEGRA (17 August 2012); the white lines show elevation isolines
derived from the same data. The red line is the longitudinal transect used to extract surface displacement (Fig. Sa). Individual '°Be surface-
exposure ages are shown with 1 standard deviation (Table 2). The lower-right inset shows the location of the study area within the Combeynot
Massif (red box). The upper-left inset shows the samples (black dots) and ridges (red lines) distributed over the main furrow structures (black
lines). The background is the orthomosaic of 2018 computed using a tri-stereo Pléaides 0.7 m acquisition.

Entregable
*Mapas geomorfologicos de detalle y evolucion del permafrost en el pasado (P5)
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4.2 Monitorizacion del permafrost (P2-P6)

* Creacion de red de estaciones de monitoreo en perforaciones profundas (15 m)

* Datos de temperatura de roca en paredes de circos

\Upper Garonne
|\ basin

firl

- Lourdes I Monirgjean
&

Western Pyrenees 7

Central(Pyrenees =~

Ancto Peak
(3404 m)

@ Rock glaciers

@ Bedrock

Remote sensing (InSAR)

Entregable - | borehole

@ rock wall loggers

*Series de datos de permafrost en Pirineos (P6)
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Rock wall temperature measurements : strategy

Too close from
the crest line

- Install 4 to 6 sensors per site:

- 1 set of 3-4 sensors on different faces accessibles from the
top by rappeling or walking down =» capturing the
different sun-exposures

- 1 setof 1 to 2 sensors at lower elevation (min. 300 m below
the summit) in different sun-exposure =» capture the
temperature gradient

- Important things to consider when installing the sensors :
- Avoid installing sensors on crests or « micro-topographical
/ \ features » that are not representative of the general features of
/A\ the rock faces (e.g. when installing on a north face, do not
~ place the sensor on the east or west-facing sides of a micro-
spur) =» the topographial settings on which the sensor is
installed must be represented by a coarse-resolution DEM (10-
25 m resolution).
- Avoid placing sennors right below crests, above ledges or steps
that may accumulate significant amount of snow
- Areas safely accessible by foot (ledges, steps) can be equipped
with iButtons (placed at 5-10 cm depth and covered by
modelling clay or something that can be removed but protect
from solar radiation and air convection)
- Ibuttons can be placed in addition to more robust sensors on
ground covered by snow to complete the installation and
results interpretations (snow cover effect)
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4.3 Propriétés des roches (P2-P5)

* Propri¢tés mecaniques “initiales” * Evolution des propri¢tés mécaniques suites
aux cycles de gel/dégel

, . N . . Sandstone
Mesures des résistances a la compression simple 3500 | ,
et s1 possible tenacité 32501 T { : f
3000 1 l
¢ Essais sur échantillons “secs” 2750
£ $ v
§2500- ¥ vsl
¢ Essais sur échantillons saturés et congelés § 2250 L Ve
2000 1
o o I "
NB : modification des achats initialement 17501 ¢ 1 5
prévus pour acheter une enceinte climatique 1500
(montants comparables) o 10 20 30 4 50 6 70

Cycles

=> Estimations des parametres des lois de comportement a intégrer dans les modeles numériques

Entregable

*Rapport sur le comportement meécanique des roches des sommets (P5)
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4.3 Modélisation des instabilités potentielles (P2-P5)

Etude de 2 sites : a priori Vignemale et Maladeta
a choisir en fonction de : intérét, accessibilité, représentativite

* Estimation de la stabilité¢ par méthodes * Modg¢lisation par €¢léments discrets
conventionnelles

Utilisation du logiciel 3DEC (Itasca): gros
3 jours de travail sur site, par site : été 2024 travail de développement => 2025
+ bureau

=> Evaluation des risques

Entregable
* Rapport sur la modélisation du pergélisol et les risques associés (P6) 3DEC model indicating the factor of safety
calculated for a faulted open pit mine
(@Itasca)
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4.4 Permafrost modelling Rock wall temperature measurements : applications

- Statistical modelling (linking mean annual rock surface temperature to air temperature and solar radiation)

and rock wall permafrost mapping at regional scale
* Surface offset = rock surface T°C —air T°C

- Numerical modelling of heat transfers to assess . § Magnin et (b)
permafrost evolution and thermal conditions at _ al. 2019
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12.30 h Estructura, tareas y calendarios

Campanas de campo 2024 y 2025
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PERMAPYRENEES-C8-CALENDARI

Periodo 1 | Periodo 2 |Periodo 3|Periodo 4|Periodo 5|Periodo 6

Periodo 1 | Periodo 2 |Periodo 4|Periodo 5|Periodo
ACCION 1: Gestion {Entregable 2.1.10 Evento final de p 6n de (
idad 1.1 Gestion y on interna del proyecto, " s
3 n y gestion de incide 2.2. Otras de propias del proy
IEnueqaue actividad 1.1 Documentacion justificativa de las reuniones Entregable 2.2 C ion de otras activi de comunicacion propias del proyecto
I
1.2 Gestion de gastos, de o N 5
F d J- - - - - -] ACCION 3: Identificar el permafrost - Identification du pergélisol
:or eI'Proq r:cn!‘i:idad 1.2. Dec {0 de gastos y i de en los términos indicados |Actividad 3.1. Interferometria SAR
3 Entregable actividad 3.1. Recomendaciones para el uso de satélites SAR de observacién de la tierra
Actividad 1.3 Gestion del Plan de accion: de avance, 9 b para su uso en la identificacién de geoformas activas y soporte a la alerta temprana ante
— B SO - {inestabilidades
[Entregable actividad 1.3. ion en los términos indicados por el Programa idad 33, Sondesd citcaRel vericaine
| Vi e
ACCION 2: Comunicacion
Entregable actividad 3.2. Informe de caracteristicas del suelo congelado
21 de las de del g 33 ” »
.3, e per e e
Entregable 2.1.1 Justificante de la inclusién de la descripcién del proyecto en la pagina web oficial de
icada una de las entidades socias, 0 en sus redes socias (obligatorio) Entreg ividad 3.3. Perforaciones con sensores
| 9 212 de la de un cartel con un tamafio minimo A3 en un lugar -
|fécnmenle visible para el publico en todas las entidades socias (obligatorio) ACCION 4: Evolucion y respuesta del permafrost - Evolution et réponse du
Entregable 2.1.3 En el caso de infraestructuras, prueba de la colocacidn de una placa o valla pergélisol
informativa permanente y visible para el piblico para cualquier infraestructura, obra o compra de ° 41 E D
lequipos .1. El pe
IE gable 2.1.4 Plan de comunicacion o -] [/} (/] (] {Entregable actividad 4.1. Mapas geomorfolégicos de detalle
Entregable 2.1.5 Comunicacién online del proyecto: pagina web del proyecto y redes sociales I ° o a2 6n del
(a 2. p
Entregable 2.1.6 Prueba de la realizacidn de un acto de comunicacion antes de que finalice el proyecto ividad 4. i i it
(altamente recomendado) ° Entregable actividad 4.2, Series de datos de permafrost en Pirineos
Entregable 2.1.7 Notas de prensa y relacién con los medios de Q (] (] 4.3. del roq
gable 2.1.8 [ (-] (] (] lEnu:ane actividad 4.3. Informe de mecanica de rocas en cumbres
) : g
Entregable 2.1.9 Videos ¢ i del proyecto (V] | 4.4. del pe!
36764 Periodo 1 | Periodo 2 [Periodo 3|Periodo 4|Periodo 5|Periodo 6|
[Entregable actividad 4.4. Informe sobre modelizacién del permafrost y riesgos asociados (/]
Indicador de Realizacion (-]
Indicador de resultado (/]
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PERMAPYRENEES : Geophysical surveys and drillings

Socis responsables AOI:
A Active rock glacier(4)

A Bedrock (4)
* Heliports

Lithology

GRANITES: Ardiden, Maladeta, Besiberri, Clot Manera
LIMESTONES: Monte Perdido

LIMESTONES + SLATES: Vignemale

SLATES: Montcalm, Clot de Broate, Pic de Campbieil
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PERMAPYRENEES — Access to AOI

Vignemale Col de Cerbillona (3198 m) Trip from the refugi of Bayssellance (2651 m)
Ardiden GR Ardiden-Lac Grand (2460 m)  Trip from the Farms of Aynis (1439 m)
Néouvielle-Pic Pic Campbieil-Lentilla (3157 m) Trip from to parking of Capdelong (2171 m)
Long GR Campbieil (2930 m)

Monte Perdido Pic Marboré (3251 m) Trip from the refugi of Gériz (2196 m)
Maladeta Pico de Coronas (3297 m) Trip from the refuge of La Renclusa (2140 m)
Besiberri GR Besiberri N (2600 m) Trip from the refuge of La Restanca (2015 m)
Pica d’Estats GR Clot de Broate (2800 m) Trip from the refuge (free) of Broate (2220 m)
Pica d’Estats Montcalm (3078 m) Trip from the refuge of Pinet (2224 m)

Circ de Pessons GR Clot de la Menera (2492 m) By car from Port d’Envalira, 2411 m)
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Campaign date 2024: First week of July-24 Campaign date 2025:
Lead partner: AR+I, UB Lead partner: AR+, UB
Working in: SEV + DRILLING Working in:

Team in the field: Team in the field:

GR Clot de la Manera

(Circ de Pessons-Andorra)
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Campaign date 2024: Campaign date 2025:
Lead partner: UB Lead partner:
Working in: SEV + DRILLING + WALL SENSORS + CORNER Working in:
REFLECTORS + CRE dating

Team in the field:

Team in the field:

Besiberri N
M. Besiberri
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Campaign date 2024: Campaign date 2025:
Lead partner: UB Lead partner: UB
Working in: SEV Working in: DRILLING
Team in the field: Team in the field:

!-GR Clot de Broate

(M. Pica d'Estats)

>
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Campaign date 2024: Campaign date 2025:
Lead partner: UPVD Lead partner: UPVD
Working in: SEV Working in: DRILLING

Team in the field: Team in the field:

GR Ardiden-Lac G
(M. Ardiden)
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Campaign date 2024: Campaign date 2025:
Lead partner: UPVD Lead partner: UPVD
Working in: SEV Working in: DRILLING

Team in the field: Team in the field:

Pic de Campbieil : P4 16T, 3178 nl s B o

M. Néovielle-Pic Long ~

GR-Ca/mpbieil

Front, 2930 m




Kick-off meeting

Campaign date 2024: Campaign date 2025:
Lead partner: UPVD Lead partner: UPVD
Working in: SEV Working in: DRILLING

Team in the field: Team in the field:

M. Vignemale




Campaign date 2024:
Lead partner: IPE-CSIC
Working in: SEV

Team in the field:

M.Monte Perdido By arboré 52
(Marboré-Punta de las Olas)

oM

Kick-off meeting

diite Perdido, 3345

Campaign date 2025:
Lead partner: IPE-CSIC
Working in: DRILLING

Team in the field:
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Campaign date 2024: Campaign date 2025:
Lead partner: IPE-CSIC Lead partner: IPE-CSIC
Working in: SEV Working in: DRILLING

Team in the field: Team in the field:

M. Maladeta

R
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Campaign date 2024: Campaign date 2025:
Lead partner: UB Lead partner: UB
Working in: SEV Working in: DRILLING

Team in the field: Team in the field:




