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Consequences of glacier volume changes in 

response to climate change consist in modifica-

tions of their extension, water production, and 

related glacial hazards. However glacier volume 

changes computed from direct mass balance 

measurements are performed worldwide on a 

limited number of mountain glaciers. Further-

more the spatial distribution of monitored gla-

ciers is very unequal. The need to extrapolate 

the measurements to unmonitored glaciarized 

regions is widely recognized (Meier, 1984; Are-

ndt et al., 2006; Leclercq et al., 2011; Marzei-

on, 2011; Huss, 2012). However, even in regi-

ons with a developed monitoring network such 

as the french Alps, field measurements only co-

ver in this region about 13% of the total glacial 

coverage. The present work aims at producing 

quantitative information for the 87% unmoni-

tored glacier cover.

Using the existing mass balance measurements 

in the french Alps, we first established a pa-

rameterization of its dependancy to morpho-

topographical data. Then this parameterization 

was used to produce annual mass balance re-

gionalisation at the scale of the whole French 

alpine range and bordering glaciers.

A total of 82 mass balance series from point 

measurements over the 1996-2010 period 

were obtained from the monitored glaciers of 

the GLACIOCLIM observatory, plus one glacier 

of «Parc National des Ecrins». Measurements 

are available accross the french Alps from the 

Mont Blanc Massif in the northern sector of the 

Alps to the Ecrins Massif in the south. Measu-

rements cover a wide range of aspects. A sen-

sitivity analysis of the 82 series was conducted 

to elevation, aspect and latitude, showing an 

average multiple regression coefficient of 0.98, 

and allowing to produce annual parameteriza-

tions from 1996 to 2010. These parameteriza-

tions were used to compute annual mass balan-

ce distributions over the whole domain, using 

the QGIS geographical information system. In-

put data for elevation, aspect and latitude were 

derived from the SRTM digital terrain model at 

90-m pixel size. The glacier outlines were provi-

ded by a glacier inventory realized using 2003 

satellite images for the french glaciers plus out-

lines provided by H. Motta (Fondatione Mon-

tagna Sicura) for 2 Italian glaciers. The result is a 

90-m mass balance distribution grid for french 

and bordering glaciers. From this grid, mass ba-

lance series of individual glaciers, as well as for 

larger areas (i.e. mountain ranges, valleys, ...) 

can be computed. 


