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http://www.nimbus.it/ghiacciai/2015/150831_vologhiacciaialpiW.htm

2015From Baretti (1975)

2017

Alpine glaciers are sensitive key markers of climate variations and are among the most 
important natural proxies to study climate change 
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Main goals: 

multitemporal qualitative and quantitative analysis of glacier
variations

Photointerpretation and multitemporal analysis on a multitemporal dataset 
combined with 

geomorphological and glacial-geological field surveys

stereoscopic aerial photographs, 
orthophotos, Lidar data, 

historical maps, terrestrial 
historic photographs, drawings, 
front variation measurements

Salvatore M.C. 1,2, Gennaro S. 1, Alderighi L. 1, Cerrato R. 1, Baroni C. 1,2

© Authors 2020. All rights reserved.



| 4–8 May 2020

We built a 
georeferenced dynamic 
multi-temporal 
glaciological inventory 
of the Gran Paradiso 
Massif glaciers 
providing detailed 
snapshots of the state 
of the glaciers from the 
LIA to 2015. 

following WGMS 
guidelines 

(WGMS, 1989, 
2008; Paul et al., 

2009, 2010; 
Salvatore et al., 

2015)
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Click on the Italian Glaciological
Committee banner to go to the website 

of the Annual Glaciological Surveys!

In the framework of the NextData Project, we
provided an organic georeferenced dynamic
multi-temporal front variation database of
the Gran Paradiso Massif glaciers monitored
by the Italian Glaciological Committee or
under its coordination
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Between LIA and 2015 Gran Paradiso glaciers lost about
70 % of their area. We assist to an important shrinkage of
frontal margin as well as a strong reduction at the highest
elevation.
Here below, black stars indicate validated Time-Distance
curves of frontal variations.

Location map of the Gran
Paradiso Massif (after
Salvatore et al., 2015)
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Glaciers distribution is strictly related to the orographic
setting of the studied area as most of the Gran Paradiso
glaciers face toward the Northern sectors.
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The amount of volume loss between the LIA and the 2006 time-steps was obtained by applying the geodetic mass
balance. Classes of thickness variations (Δz, in meters) are displayed through a chromatic scale. Assuming a
density of the ice equal to 850 kg/m3 (Huss, 2013) we calculated a volume loss of ca 3.9± 0.28 km3 w.e. from LIA
to 2006. Between 2006 and LIA, ELA variation (ΔELA 2006-LIA) was of about 166/130 ± 5/4 m (AAR/AABR
respectively).
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Altimetric distribution of glacier fronts vs. longitude

Since the LIA, Gran Paradiso glaciers
experienced a relevant rise in elevation of
frontal margin (290 m as a mean). Only
debris covered glaciers recorded modest
frontal rise during the last decades.
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Year

Ghiacciaio di Valleille 103

Ghiacciaio di Grand Croux 111

Ghiacciaio del Lauson o del Gran Sertz 116

Ghiacciaio di Goletta 148

Ghiacciaio Soches-Tsanteleina (o Centelina) 147

Ghiacciaio del Coupe di Money 109

Ghiacciaio di Money 110

Ghiacciaio di Moncorve' 131

Ghiacciaio di Monciair 132

Ghiacciaio di Lavassey 144

Time-Distance curves evidence a strong retreat almost
since the beginning of the XIX century, interrupted by
small advance phases. Lavassey, M. Concorve‘ and Grand
Croux glaciers recorded the stronges retreat (-1089.4 m,
-1004.4 and -851.5 m, respectively).
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Our data show a strong acceleration in the reduction rates of the glacial bodies marked by dramatic shrinkage of
frontal area and contraction also in the accumulation basin.
As a consequence, we assist to a progressive fragmentation of glaciers inducing an increase in the number of
glaciers smaller than 0.1 km2 and of the extinct glaciers.

Moreover glacier of the Gran Paradiso Massif recorded a dramatic reductions both in term of area and volume
and, overall, our results underlined a strong increase of the reduction rates in the last decades - in particular
since ‘90s - reflecting temperature anomalies increase.
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