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ABSTRACT

Equilibrium line altitudes of Hintereisferner and Stubacher Sonnblickkees (Eastern Alps) are mod-
elled from climatic data of Hoher Sonnblick (3106 m) and Marienberg (1335 m) using multiple linear re-
gression equations. In the case of Hintereisferner, more than 100 years are covered by observed and mod-
elled ELAs. The results of the regression analysis are compared with those obtained with a slightly modi-
fied glacial-meteorological model by Kuhn. Although multiple correlation coefficients are high (>0.9), it
can be shown that the results from the regression model are only about 10 % better than those from the
glacial-meteorological approach. For the modelling of longer periods of ELA fluctuations from climatic
data covering periods with colder climate, a glacial-meteorological approach seems to be better suited, as
it is more robust and physically more explicit.

MULTIVARIATE STATISTISCHE MODELLIERUNG DER HOHE DER GLEICHGEWICHTS-
LINIE: HINTEREISFERNER (OTZTALER ALPEN) - STUBACHER SONNBLICKKEES
(HOHE TAUERN)

ZUSAMMENFASSUNG

Mit Klimadaten vom Hohen Sonnblick (3106 m) und von Marienberg (1335 m) werden die Schwan-
kungen der Gleichgewichtslinie von Hintereisferner und Stubacher Sonnblickkees modelliert. Dabei wird
cinerseits der glazialmeteorologische Ansatz von Kuhn in einer leicht modifizierten Form und anderer-
seits die multiple Regressionsrechnung verwendet, Obwohl die Ergebnisse der multiplen Regressions-
rechnungen um etwa 10 % besser sind (r > 0.9), sind ihre Ergebnisse oft schwierig zu interpretieren und
zu verstehen. Fiir das Modellieren von lingeren Perioden, die auch kiiltere Zeitabschnitte umfassen, sollie
daher das Modell von Kuhn bevorzugt werden, da es robuster und physikalisch expliziter ist.

1. INTRODUCTION

In this paper the behaviour of the equilibrium line altitude (ELA) of Hintereisferner
and Stubacher Sonnblickkees is modelled with the glacial-meteorological approach by
Kuhn (1981, 1989) and with multiple regression equations, using climate data as indepen-
dent variables. For that kind of modelling, the ELA is much better suited than the behay-
iour of glacier tongues. The ELA of a glacier reacts immediately on climatic fluctuations
from year to year, whereas the reaction of a glacier tongues is influenced by numerous other
factors, for example glacier size, glacier topography and the resulting behaviour of glacier
flow (comp. Posamentier, 1977; Kuhn, 1978). As reliable climatic data from the Eastern
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Alps are available since the late 19th century, it is possible to cover a period of about 100
years. This period includes the prominent glacier advance period of the 1920s, which may
also serve as a model for the advance of the middle of the 19th century. Hintereisferner is a
valley glacier in the central Otztal Alps at the alpine main ridge, situated within a moder-
ately continental climate, while Stubacher Sonnblickkees is a mountain glacier at the north-
ern slope of the Hohe Tauern in a more maritime climatic environment (Fig. 1). A continu-
ous record of observed ELAs exists for Hintereisferner since 1953, and, more reliably, since
1955. The years of 1961, 1962 and 1972 were not used, because the data are assumed to be
unreliable for various reasons (Steinacker, 1979). For the Stubacher Sonnblickkees, a com-
parable record was published by Slupetzky (1989) for the period from 1959 to 1988. Data
from 1989 to 1992 were taken from Slupetzky (1989-1993).
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Fig. 1: Index map of glaciers and climatic stations

The climatic data used come from the Sonnblick observatory (temperature, vapour
pressure, precipitation) and from Marienberg (precipitation). All these climatic data are
easily obtainable. At the Hoher Sonnblick (3106 m), which is situated at the main ridge of
the Hohe Tauern, daily climatic observations began in late 1886 and are continued since
then (Auer et al., 1992; Bshm, 1992). Only three days of temperature data are missing (No-
vember 1919), while vapour pressure data are missing from September 1920 until August
1922. Daily measurements of precipitation started in 1891, but these data are inhomogene-
ous and unreliable due to the measurement problems on a mountain top and should not be
used (Auer, 1992a). More reliable precipitation data are available from totalizer measure-
ments since 1928 (,,Totalisator mit horizontaler Auffangfiiche, Auer 1992b). Marienberg
is a monastery in the upper Etsch valley (Vinschgau) in South Tyrol, situated a few kilo-
metres south of the Reschen pass at 1335 m. There, precipitation measurements started in
1858 and are continued since then. An extensive treatment of the precipitation data of Ma-
rienberg was published by Fliri (1986). A thorough analysis of their usefulness for the
analysis of glacier behaviour in the Otztal region has been presented by Stuefer (1995).

Positive degree days were calculated from the daily mean temperatures [(y;,+tmay)/2] for
every month from the Sonnblick data for altitudes of 2400 m, 2700 m and 3000 m (variables
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