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Monitoring the vanishing of the Pyrenean glaciers

1850: 52 glaciers 2060 hectars
1984: 39 glaciers 810 hectars
2011: 24 glaciers 293 hectars
2020: 21 glaciers 219 hectars
2022: 18 glaciers 170 hectars
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1850: Moraines from the end LIA
1984: Aerial photographs and satellite images
1990 y 2002: Start of glaciological mass balance in Maladeta (Spain) and Ossoue (France) glaciers
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2011: Use of TLS in Monte Perdido Glacier

Average thinning 2011-2022
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2020: Use of UAV for applying SfM algorithms

Average thinning 2011-2020Geophysical Research Letters, 2021
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2020: Use of UAV for applying SfM algorithms
Reference for 2011: Airborne LIDAR National Geographic Service

Geophysical Research Letters, 2021

Ice cover los 2011-2020: 23.2%
Average thinning 2011-2020: -6.3 meters
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2017 and onwards: Use of GPR to estimate remaining ice (5 glaciers analyzed)

The Cryosphere 2023
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2020: Use of GPR + SfM using historic aerial photographs to reconstruct ice thickness in 
1984 to estimate remaining ice

The Cryosphere 2023
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2020: Use of GPR + SfM using historic aerial photographs to reconstruct ice thickness in 
1984 to estimate remaining ice

Average thinning 1981-2022
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Effects of extreme 2022



Monitoring the vanishing of the Pyrenean glaciers

Effects of extreme 2022
Ice thickness: -3,4 meters

Average thinning 2021-2022
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Effects of extreme 2022: Unprecedent reductions and 5 glaciers degraded to ice patches

Our initial hypothesis that glacier wastage slows down during their last stages is far to be observed
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In 2025 (International Year of Glacier Preservation)
more than half of the remaining glaciers in the
Pyrenees are likely to disappear, no more glaciers
could exist before 2030
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Debris covered glaciers
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Debris covered glaciers

Average thinning 2021-2022
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Ongoing work: Microbiology, soils and vegetation in recently deglaciated areas
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Ongoing work: New lakes
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Ongoing work: New lakes
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Dissemination and outreach



Thanks for your attention!

nlopez@ipe.csic.es

https://cryopyr.csic.es/
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