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Today’s menu :

 Context

* Glacier shrinkage: from local to
global scale

* Conclusions
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Context (1) : climate warming most iconic representation
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Context (2) : sea level rise and conseqguences
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Context (3) : changes in hydrological regimes and consequences

Figure 1.2 Projected importance of mountain regions and population dependence, 2041-2050 (SSP2-RCP6.0)

(a) Projected importance of mountain regions for lowland water resources (2041-2050, SSP2-RCP6.0)
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Context (4) : transient disaster risk

* Multiplicity of processes / risks: icefall, GLOFs,
debris flows and rockfall involving fresh sediments,
complex combinations, etc.

* Extreme non-stationarity

* Locally very rare but catastrophic, with far-reaching
consequences
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A few challenges...

* Ice budget, streamflows and sea level rise:
spatio-temporal assessment and impacts

e Disaster risk: spatio-temporal prediction,
anticipation

e Combination of data sources and scales,
seamless modelling chains, uncertainty
propagation, etc.

Potential glacier collapse (Aosta Valley, 2020) and evacuated area
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The sad story of Sarennes glacier

Sarennes Glacier, 1906 (Flusin) |

Sarennes exceptional series:
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One of the world’s oldest with continuous records of both winter and
summer balance (1949-2022)

Almost total disappearance: will integrate the official list of glacier
casualties soon
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Extracting the local temporal signal

Sarennes Glacier
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Results and climate relevance
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From local to global scale: numerous but diverse data

* In 2019, 215,000 glaciers distinct from the Greenland &
Antarctic Ice Sheets covering 158,000 km?

e 19 groups / regions

* Few pointwise measurements of uneven length versus
extensive remote sensing coverage over the last
years/decades

X Glaciological sample
* Geodetic sample
I RGI glacier area

1 t 1

2019 WGMS glacier inventory

Theia glacier atlas (Mer de
glace, France)

Pointwise mass balance measurements
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Temporal signal for each group from measurements (1)

* A regional scale formulation of the variance
decomposition with a smooth temporal
structure
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Temporal signal for each group from measurements (2)
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Combination with remote sensing data
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Results (2) : contribution to sea level rise
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A recent update / improvement
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Conclusion (1) : a playground for statisticians

Important problems:

Water resources
Sea level rise
Disaster risk

And more : river temperature (hydropower production,
ecosystems)

Rather comprehensive data sets (WGMS
etc.)

Very simple models / approaches (my talk)

Space for developments:

Extreme non-stationarity and disaster risk

v

“Complex” data, ex. of Maud Mégret PhD
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Conclusion (2) : now or never

UN Declares 2025 International Year of Glacier
Preservatlon, Warns of $4 Trillion Economlc Fallout
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