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The rapid decline of Swiss glaciers: Monitoring needs and potential
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Pizolgletscher 2006-2025
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Complete disappearance of glaciers
We’re losing our monitoring sites… M. Huss
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20241969

K. Morgenthaler
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7000 year old ice

detected in an 

ice core

Summer skiing

abandoned

Piz Corvatsch, 3451 m

Impacts on tourism

Impacts on climate archives
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Rock-ice avalanche of Blatten

28 May 2025
Vitus Brenner
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A remnant of 

dead ice in 

the «desert»

Plaine Morte, Oct. 2023
25.3.2026Matthias Huss

Consequences for the 

«water tower» of Europe
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Glacier monitoring

27.1.2026Matthias Huss

Glaciers
An important ECV

A headline indicator of climate change
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Glacier monitoring Switzerland (GLAMOS)
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Long-term acquisition of data documenting glacier retreat

A project with more than a century of tradition…
Griesgletscher (2024)Claridenfirn (1914)
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Rhonegletscher, Valais

Extreme years 

2022 - 2025
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Turning point: year 2022
2022

6 meters of ice loss at 

Konkordiaplatz, Great Aletsch 

Glacier in the year 2022
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10% 
Ice volume 

loss in 2022 

and 2023

GLAMOS 

(2025)
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GLAMOS 

(2025)
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Dramatic changes in 

the landscape

Bietschhorn (3934 m asl)

Kleines Nesthorn (3280 m asl)

Birchgletscher(2600 m asl)

Glacier monitoring is key to 

understand / assess / project:

- Upcoming hazard situations

- Changes to mountain water 

resources

- Impacts on life in the Alps

- Links to other variables of 

the climate system
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TapRep
(Tapping the potential of one decade of 

annual repeat altimetry to study glacial 

and periglacial processes)

Supported by GCOS Switzerland 2023-2024

27.1.2026Matthias Huss
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TapRep: an interdisciplinary 

project centered around an 

exceptional dataset

Rhonegletscher 

2010-2020

«Spezialbefliegungen»

Annual orthophotos and digital elevation 

models (2012-2025) at very high resolution

Acquired and processed by swisstopo and 

supported by FOEN for glaciological studies

A substantial potential of better understanding 

glacial and periglacial processes
Matthias Huss

Matthias Huss, Daniel Farinotti, Ian 

Delaney, Nathalie Dubois, Andreas 

Linsbauer, Andreas Bauder
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swisstopo 

Spezialbefliegungen

A data set of annually repeated 

flight lines on major Swiss 

glaciers, forefields and permafrost 

areas since 2012

➔Orthophotos at 10-25 cm 

resolution

➔Digital elevation models at 0.5-

1m resolution

Original objective: Monitoring of natural 

hazards and glacier changes
Matthias Huss
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Glacier mass balance (glacier-specific to regional) 

Ice surface 

elevation changes 

at very high detail 

and accuracy

16

Operational 

processing chain to 

infer geodetic mass 

balance for all Swiss 

glaciers

Comprehensive 

extrapolation scheme 

to infer annual to 

daily mass changes 

at regional scale Matthias Huss
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Observed spatial 

variability in glacier 

thickness change 

GLAMOS 

(2026)

Average ice 

thickness losses 

per year in sub-

regions
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Spatio-temporal 

dynamics of glacier 

collapse features

Rhonegletscher, 

July 2023
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Spatio-temporal dynamics of glacier collapse features

Formation and disappearance 

of glacier collapse featuresWildstrubelgletscher, VS

Hösli et al. (2025), 

Journal of Glaciology

Major increase in the frequency of 

surface collapse features related to 

subglacial cavities
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Dynamics of proglacial sediment 

mobilization and deposition
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Assessing changes in 

sediment dynamics in 

proglacial areas and 

proglacial lakes

Matthias Huss

Major changes to the sedimentation 

regime with glacier retreat!

Proglacial areas act as both 

sediment sources and sinks

Proglacial lakes are important 

sediment sinks (but difficult to 

observe)
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Glacial lake sediment coring on 

Oberaarsee (2024)
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4D-visualization for 

public outreach

A didactical website for exploring the 

(peri-)glacial area and experience its 

changes over time 

Virtual «journeys» (2018-

2023) from various points-

of-view for raising public 

awareness
Matthias Huss
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