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| GLAcIOCLIM

Glacier observation according to Christian VINCENT!
Christian has been the pioneer of the French Glacier
Network. He is now retired.

Many thanks to him!



Glacier Monitoring in France: overview

Institutional framework & financial support
Sites

In-situ variables & measurement strategies

Inventories

Data dissemination

Communication

Research projects
* Challenges & wishes to WGMS




Institutional framework & funding

* French observations integrated in the GLACIOCLIM program (resp. D. Six)

m GLACIOCLIM

e Foundedin 2003

+ Funding : CNRS, UGA, communes UGA
A

Université
Grenoble Alpes

* Budget: 60 k€/yr (including: equipment, fieldwork, operations)
* People involved (observations+data management) : 2.5 FTE/yr (+ students)

 Inserted in the research infrastructure OZCAR/eLTER ."CAR
. —

M eLTER

* Leadinglab : IGE Grenoble



Sites

4 types of observations (depending on the site) :

Glaciers

Snow

Meteorology

Hydrology

5 glaciers covering : 4 mountain chains, N-S gradient

Measurements :
Following Essential Climate Variables (GCOS):

Mass balance (winter, summer, annual), length, profile
elevation, ice velocity
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Glacier d’Argentiere Mer de Glace

Sites |
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Glacier d’Argentiere Mer de Glace

Sites

Monitored glaciers
Alps + Pyrennees
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Glaciological in-situ measurements
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Glaciological in-situ measurements, topography

* Front position
Yearly measurements in September
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Glaciological in-situ measurements, topography

* Profile elevations
Yearly measurements in September

570 Link between flow velocity and

2560 ice thickness variations
2550

N 160 — 2410

2 2540 B Profil 4 2405

3 2530 g 301 140 . 2400

2 c == 4 s . 2395

< 2520 —— R X L _ Altitude 2390

2310 = 4 NS d 100 — (m) 2385

3 SSS ANS o 2380

2500 80 — 2375

60 -—_ Vites 2370

2490 1 T I T | T ] T l T T T T T | ‘ mt ;:)e 2365

0 100 200 300 400 500 600 40 — 2360

Distance (m) _ 2355

20 llllllllllllI||IIIIIIIII|IIIIIIIII|II|IIIIII|IIII 2350

Ex : Argentiere
1980 1990 2000 2010 2020
Annee



Glaciological in-situ measurements, topography

* Surface velocity (differential GPS) at stakes + maps
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R. Millan', J. Mouginot’', A. Rabatel’, M. Morlighem?,
2022, Ice thickness and flow of the world’s glaciers




Inventories / remote sensing

* Regularinventories for the RGIl (Antoine Rabatel)
* Photogrammetry for mass balance ajustements

 Remote|sensing of surface elevation changes, velocity fields, albedo maps, snow line evolution
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Data dissemination

Les GLAC un Observatoire du CLIMat
GLACIOCLIM

GLACIOCLIM website: https://glacioclim.osug.fr T —

Un observatoire des glaciers

Lévolution des glaciers est Fun des indicateurs
importants sélectionnés par le Groupe
Intergouvernemental sur IEvolution du Climat (IPCC)
pour situer la variabilté et les tendances climatiques au
cours du dernier siécle. Les glaciers et 'évolution du
manteau neigeux saisonnier consttuent des indicateurs
climatiques essentiels pour le passé comme pour le
futur.

All the data are free and accessible

Ace titre, le "Service National d'Observation”
GLACIOCLIM (SNO de INSU) assure le suivi de onze
glaciers (ou zones englacées) dans le monde (Alpes,
Andes, Antarctique, Himalaya), auxquels s'ajoutent trois
sites de suivi de [a nivologie (Alpes et Antarctique).
GLACIOCLIM est un SNO-SIC de I'NSU, porté par
I'Observatoire des Sciences de [Univers de Grenoble
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RESPONSABLES DE SITES SITES D’OBSERVATION BASES DE DONNEES

& Variables ~
Q, Search for a variable -

@ Variable Categories

Atmosphere(87)
©Cryosphere(118)v
St Crédis et mentions légales | Consentement | Contact | Plan du site | © OSUG - 2026
@ Features of interest v Annual front position Glacier Mer De Glace Annual front position data for the french alps
3 Temporal extents v Annual glacier wide mass balance  Glacier Mer De Glace  Annual glacier wide mass balance for the french alps glaciers
2 Producers v
# Climates v
® Geologies v
2 Fundings v

Work in progress : BDD
THEIA|OZCAR (FAIR data)
https://in-situ.theia-land.fr/



https://glacioclim.osug.fr/
https://in-situ.theia-land.fr/

Communication

Escape game / maquette / comics...



Research Projects

Observing summer ablation at high temporal resolution using a
smartstake (Argentiere Glacier
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Research Projects

Measuring the distribution of winter accumulation at high spatial

resolution using GPR
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Links to the modelling community

Use of GLACIOCLIM data for model development and calibration: OGGM,
Elmerlce, ODINN, Crocus, FSM...
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Roussel, L. et al.: Saharan dust impacts on the surface mass balance of Argentiere Glacier
(French Alps), The Cryosphere, 19, 5201-5230, https://doi.org/10.5194/tc-19-5201-2025, 2025



Challenges & wishes to WGMS

Challenges:

* Consistent data formats & dissemination
* Measurements during accumulation to increase temporal resolution
* Use of drones for distributed measurements

Wishes to WGMS:

* Share experience / advice on how to organize data base, protocols?
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