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ABSTRACT

This paper summarizes the major findings on variations of the individual components of the water
balance in the head watershed of the Linth River, situated in the high alpine region of Glarus, north-east-
e Switzerland, where direct measurements have been available since the beginning of this century. In the
current discussion of possible climate changes, the natural variability of the water balance components
may help to put today’s research results in perspective. In a first step, the individual components of basin
precipitation, snow accumulation, glacier mass balance and discharge are assessed. Special emphasis is
placed on a comprehensive interpretation of the results. In a second step, a conceptual precipitation-runoff
model running on a daily time step is applied. The required data input are daily values of precipitation and
air temperature as measured at standard meteorological stations, which facilitates the transfer of this mod-
elling approach to other mountainous regions where data are scarce. The results obtained using the various
methods compare favourably with one another. It can be concluded that the high alpine Linth-Limmern re-
gion is well suited for the assessment of the water balance components thanks to the long-term series of
available data. It is recommended to continue the various measurement programmes being conducted by
federal agencies, hydro-power companies and private individuals, and to engage in further detailed inves-
tigations concerning runoff processes and pathways.

INTRODUCTION

The highly complex relationships between the alpine water balance components and cli-
mate have been studied at various time and space scales. Traditionally, the individual com-
ponents: precipitation, glacier mass changes and runoff have been examined by direct
measurements, and values on evaporation are derived as a residual. A comprehensive, clas-
sical analysis including the year-to-year variation was given by Liitschg-Loetscher (1944,
1945, 1949) for the Swiss Alps. The variation of the water balance components over more
that 50 years was investigated for the Massa basin (Aletsch Glaciers) by Aellen and Funk
(1990). An assessment of the mean annual water balance components for the whole of
Switzerland is given by Schidler (1985), and for the entire Alps by Baumgartner et al.
(1983). In the non-glacierized basin of Wigital situated in north-eastern Switzerland some
20 km north of the Linth-Limmern basin which is further described below, the summer and
winter balance components were derived by Lepori (1993) for the years 1943—1988.

The link between glacier mass balance and climate has received wide attention in the
literature, on the global scale by Ohmura et al. (1992) for example, and with respect to cli-
mate change by Kuhn (1988), Reynaud (1988), and Oerlemans (1989), among others. A
thorough investigation of the variations in climate and glacier water resources of the Alps



