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METHODOLOGY

We have complemented the deterministic hydrologi-
cal model WaSiM-ETH with a new snow module ba-
sed on principles derived from the high-alpine
specific snow model AMUNDSEN . We run the model
system with a spatial resolution of 50 m and a tem-
poral resolution of one hour.

To enhance the reproduction of snow deposition and
ablation processes, the new approach calculates the
energy balance of the snow cover considering terrain-
dependent radiation fluxes and lateral snow transport
processes by gravitational driven snowslides.

The test site for our study is the Berchtesgaden Natio-
nal Park which is characterized by an extreme topo-
graphy with mountain ranges covering an altitude from
607 to 271 3 m.a.s.l. About one quarter of the investi-
gated catchment area, which comprises 433 km² in to-
tal, is terrain steeper than 35°.

INTRODUCTION

The water balance in high alpine regions in its
ful l complexity is so far insufficiently under-
stood . High altitudinal gradients, a strong variabi-
l ity of meteorological variables in time and space,
complex hydrogeological situations, unquantified
lateral snow transport processes and hetero-
genous snow cover dynamics result in high un-
certainties in the quantification of the water
balance.

We integrate a high alpine specific snow model in-
to a physical ly-based hydrological model to en-
hance the reproduction of the processes
influenced by snow accumulation and ablation.

RESULTS

First results show that the integration of the new snow module generates a conside-
rable improvement in modeling the spatial and temporal distribution of the
snow cover and an enhanced reproduction of the runoff dynamics influenced
by melting snow.

The snow cover duration represents a summarized result of the snow accumulation,
ablation and transport processes throughout a winter season. Calculated with the
common Temperature-Index method, snow cover evolution depends on precipitation
amount and air temperature and therefore, its duration shows an increase with ele-
vation (as a result of the used interpolation method and measured meteorological
station data).

The new approach results in an exposition-dependent snow cover duration with a
maximum at high elevated, northern oriented, shaded areas at the foot of steep fa-
ces where on the one hand the accumulation input is large due to high snowfall ra-
tes and snowslides and on the other hand the incoming energy input for ablation by
solar radiation and air temperature is l imited.

The comparison of the measured and modelled runoff shows a significant improve-
ment in modell ing the runoff dynamics during the melting period.
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