
Conference Volume 
6th Symposium 

for Research in Protected Areas 
2 to 3 November 2017, Salzburg 

pages 627 - 628 

 
 

627 

10 years of glacier mass balance monitoring on Mullwitzkees  
(Hohe Tauern) 

 

Martin Stocker-Waldhuber & Andrea Fischer  

 
Institute for Interdisciplinary Mountain Research, Austrian Academy of Sciences, Innsbruck, Austria 

 

Keywords 

glacier, surface mass balance, Mullwitzkees, Großvenediger 
 

Summary 

In 2006, a mass balance monitoring programme was started on Mullwitzkees glacier (47.09°N, 12.38°E) within 
the core zone of Hohe Tauern National Park. The investigations on Mullwitzkees record the annual surface mass 
balances and interpret them in the light of the local weather conditions. The glacier is mainly exposed to the south 
and located on the south side of the main Alpine ridge, which is a weather and also a climate trend divide (AUER et 
al., 2007). Winter, summer and annual mass balances are determined for the hydrological years by using the 
direct glaciological method with ablation stakes, snow pits and snow depth soundings (HOINKES 1970, CUFFEY & 

PATERSON 2010). The glacier covers an area of almost 3 km² within an elevation range between 2700 m and 3400 
m (FISCHER et al., 2015). 
 
The mean annual specific glacier mass balance during the past 10 years was -820 mm w.e. (water equivalent), but 
shows great variance, from -1599 mm w.e. in one year to an increase of +117 mm w.e. in another. These extreme 
differences in mass balance were observed within two successive years 2013/14 and 2014/15 (Fig. 1, Tab. 1), 
resulting in an increased interannual variability, in contrast to earlier publications (STOCKER-WALDHUBER et al. 
2013). A comparison of the annual summer and winter mass balances suggests that the annual mass balances of 
this glacier mainly depend on the ablation season (Tab. 1). This means that the state of Mullwitzkees is mainly 
driven by summer temperatures and summer snowfall events at the glacier. Snow accumulation during the 
accumulation season can be seen as the basis for the annual result, as it affects the length of the ablation season. 
The first ten years of measurements on Mullwitzkees revealed that the glacier state is close to equilibrium if the 
accumulation area ratio is close to 50% (Sc/S ≈ 0.5), a condition which was almost reached in 2013 and even 
exceeded in 2014. 

 
Figure 1: Spatial distribution of the most positive (left Fig.) and the most negative (right Fig.) annual mass balance during 
the first ten years of direct mass balance measurements on Mullwitzkees. The mass balance is coloured gradually in 50 cm 
w.e. increments within the ablation zone and in 25 cm w.e. increments within the accumulation zone. 
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Table 1: Characteristic numbers of summer, winter and annual mass balances on Mullwitzkees (STOCKER-WALDHUBER et al. 2016); S: area, B: total 
mass balance, b: specific mass balance, ELA: equilibrium line altitude, Sc/S: accumulation area ratio; indices: c: accumulation, a: ablation, s: 
summer, w: winter; >GN: above crest level. 

 

Acknowledgements 

The investigations on Mullwitzkees are funded by the Hydrological Service of the Regional Administration of 
Tyrol and by Hohe Tauern National Park. A number of people are involved in the direct measurements at the 
glacier whose help is gratefully acknowledged. 
 

References 

AUER, I., BÖHM, R., JURKOVIC, A., LIPA, W., ORLIK, A., POTZMANN, R., SCHÖNER, W., UNGERSBÖCK, M., MATULLA, C., 
BRIFFA, K., JONES, P.D., EFTHYMIADIS, D., BRUNETTI, M., NANNI, T., MAUGERI, M., MERCALLI, L., MESTRE, O., 
MOISSELIN, J.M., BEGERT, M., MÜLLER-WESTERMEIER, G., KVETON, V., BOCHNICEK, O., STASTNY, P., LAPIN, M., SZALAI, 
S., SZENTIMREY, T., CEGNAR, T., DOLINAR, M., GAJIC-CAPKA, M., ZANINOVIC, K., MAJSTOROVIC, Z. & E. NIEPLOVA, 2007. 
HISTALP – Historical instrumental climatological surface time series of the greater Alpine region 1760-2003. 
International Journal of Climatology, 27, 17-46. 

CUFFEY, K.M. & W.S.B. PATERSON 2010. The Physics of Glaciers. Academic Press, Amsterdam, 4th ed. 704 pp. 

FISCHER, A., SEISER, B., STOCKER WALDHUBER, M., MITTERER, C. & J. ABERMANN, 2015. Tracing glacier changes in 
Austria from the Little Ice Age to the present using a lidar-based high-resolution glacier inventory in Austria, The 
Cryosphere, 9, 753-766, https://doi.org/10.5194/tc-9-753-2015 

HOINKES, H. 1970: Methoden und Möglichkeiten von Massenhaushaltsstudien auf Gletschern. Zeitschrift für 
Gletscherkunde und Glazialgeologie, 6, 37-90. 

STOCKER-WALDHUBER, M., FISCHER, A. & M. KUHN, 2016. Glacier mass balances and elevation zones of 
Mullwitzkees, Hohe Tauern, Austria, 2006/2007 to 2014/2015. Available at www.pangaea.de 
doi:10.1594/PANGAEA.806662. 

STOCKER-WALDHUBER, M. FISCHER, A. JURGEIT, F. & K. REINGRUBER, 2013. Six years of glacier mass balance on 
Mullwitzkees (Hohe Tauern) and Hallstätter Gletscher (Dachstein). In: Conference Volume, 5th Symposium for 
Research in Protected Areas (10-12.06.2013, Mittersill), 5(2), 747-750. 

 

Contact 

Martin Stocker-Waldhuber 
martin.stocker-waldhuber@oeaw.ac.at   
Austrian Academy of Sciences 
Institute for Interdisciplinary Mountain Research 
Technikerstraße 21a, ICT 
6020 Innsbruck 
Austria 
Phone:  +43 (0)512 507 49457 
 
Andrea Fischer 
andrea.fischer@oeaw.ac.at  
Austrian Academy of Sciences 
Institute for Interdisciplinary Mountain Research 
Technikerstraße 21a, ICT 
6020 Innsbruck 
Austria 
Phone: +43 (0)512 507 49451 
 
 

mailto:martin.stocker-waldhuber@oeaw.ac.at
mailto:andrea.fischer@oeaw.ac.at

