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Permafrost in the Pyrenees

Several massifs above 3,000 m

MAAT 0ºC at 2950 m

Small glaciers in rapid retreat
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BTS measurements for some massifs

(Serrano et al., 2020)

Little is known about permafrost in the Pyrenees

(Preliminary) Mapping based on geomorphic landforms (Serrano et al., 2009)

Multitemporal lidar monitoring (Bataller, 2020)Monitoring permafrost related landforms (Serrano et al., 2010)

Key cryospheric component, snow plays a key role in its distribution



Courtesy: G. Marra

Rock falls
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1- Project management

1.1 Administrative management...

1.2 Economical management...

1.3 Action plan management...

2- Dissemination

2.1 Mandatory activities

2.2 Other outreach actions...

3- Identification of permafrost

3.1 SAR interferometry

3.2 Geophysical surveys

3.3 Boreholes and dataloggers

4- Evolution and response of permafrost

4.1 Permafrost in its setting

4.2 Monitoring permafrost

4.3 Rock properties

PERMAPYRENEES: main tasks
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3.1 SAR interferometry

Permafrost in the Pyrenees

Clot de la Menera
Besiberri massif
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2005 2008 2011

2013 2015 2017
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3.2 Geophysical surveys
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By using Magnetic Resonance Soundings we are able to detect the

meltwater filling the empty spaces within the RG (large time decays).
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Existence of permafrost at depths of 4-45 m
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Existence of permafrost at depths of 5-18 m
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3.3 Boreholes and dataloggers
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•Eight boreholes (15 m deep) will be drilled in summer’25

•Up to 20 rock wall temperature loggers have been already installed

in two cirques
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Geomorphological mapping

(sattelite images, UAV, field surveys)

4.1 Permafrost in its setting
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40 samples for CRE dating have been collected

in three rock glaciers and surrounding areas

Reconstruct permafrost formation and (glacial-

periglacial) landscape evolution
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Open questions

What is the spatial distribution of permafrost in the Pyrenees?

How is it responding to recent warming?

What are we dating when applying CRE dating on permafrost-related landforms?
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https://www.icgc.cat/ca/Ambits-tematics/Observacio-de-la-Terra/Servei-de-mesures-del-moviment-del-terreny

Distribution of density plots of CRE ages from rock glacier boulders in the Mediterranean 

mountains vs the NH past temp. reconstruction inferred from the Greenland Ice Cores 

Is it inherited/active under present-day climate regime?

https://www.icgc.cat/ca/Ambits-tematics/Observacio-de-la-Terra/Servei-de-mesures-del-moviment-del-terreny
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See you in the Pyrenees in June’25!
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谢谢大家
Thank you!
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PERMAPYRENEES : Geophysical surveys and drillings
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GRANITES:  Ardiden, Maladeta, Besiberri, Clot Manera
LIMESTONES: Monte Perdido
LIMESTONES + SLATES: Vignemale
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