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1. Project description 

Long-term glacier observations have been carried out in the frame 
of Glacier Monitoring in Switzerland (GLAMOS) in order to 
document variations of Grosser Aletschgletscher and to include 
annual length change measurements since 1880, accumulation and 
mass balance measurements starting in 1918, and repeated map or 
aerial photograph surveys, respectively. In an ongoing project the 
length, area, volume, and mass changes are continuously observed 
applying modern remote sensing techniques, as well as direct field 
measurements. The research activities are focused on long-term 
trends and seasonal fluctuations. 

Mass balance components including firn accumulation and ablation 
are measured in detail at one location on Jungfraufirn. Seasonal 
observations at the end of winter and end of summer are 
performed. During winter snow accumulation is the dominating 
process while ablation of snow and ice occurs in the summer 
period. Thus, results from seasonal mass balance measurements 
allow separating the processes of accumulation and ablation. First 
measurements at this site were started more than a century ago in 
1918. Between 1950 and 1985 an extensive network of 
measurements distributed over the entire glacier surface was 
maintained. Presently only two sites are surveyed, with a second 
measurement maintained by Pro Natura since 1992 on the glacier 
tongue (Figure 1). During the past observation period 2019/20 
annual mass balance was observed at two additional sites on the 
glacier tongue between Konkordiaplatz and Märjelen. 

In the last observation period (2019/20) a record low amount of 
snow accumulation at the end of winter was registered at the site 
on Jungfraufirn in the vicinity of Jungfraujoch. The summer 2020 
was characterized by above-average melting (see Figure 1). As a 
combination of small accumulation and intense melt, the annual 
balance is one of the three most negative years in the observational 
record of more than 100 years. The annual mass balance on the 
glacier tongue was less negative than in the two previous 
observation periods. Nevertheless, a loss of more than 12m of ice 
was registered at this site at about 2000 m asl.  

 

Figure 1. Winter, summer and annual mass balance (in centimetres 
water equivalent) at the two sites with ongoing measurement series 
on Jungfraufirn (top) and on the glacier tongue (bottom). 

In addition to the measurements of mass balance components at 
some selected sites, the ice volume change of the entire Grosser 
Aletschgletscher is evaluated periodically by comparison of digital 
elevation models (DEMs) representing the surface topography. 
Over the past 100 years accurate DEMs exist for 1927, 1957, 1980, 
1999, 2009 and 2017, respectively. 

In a recent effort on data rescue by GLAMOS, the data quality of 
the historic mass balance measurements has been systematically 
assessed by checking archived original field notes and old reports 
and additional meta-information has been collected. An improved 
data set of over 1’700 point accumulation and melt measurements 



International Foundation HFSJG                                                                                                             Activity Report 2020 
   

70 
 

performed on Grosser Aletschgletscher since 1918 was compiled. 
Based on this new quality-checked data set and the available 
independent ice volume changes, the glacier-wide mass balance of 
Grosser Aletschgletscher has been re-evaluated (see Figure 2). The 
largest glacier in the Alps experienced a significant reduction of 

about 60m in mean ice thickness over the last 100 years. An initial 
steady retreat until the early 1970s is interrupted by two decades 
with a balanced mass budget and is followed by a more pronounced 
and still ongoing mass loss with an almost doubled rate. 

Figure 2. Glacier-wide winter (blue), summer (red) and annual (grey) mass balance (in millimetres water equivalent) of Grosser 
Aletschgletscher since 1927 and the first detailed mapping of the entire surface topography. Area averaged cumulative mass balance (in 
meters water equivalent) is given in black.  
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