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Figurel: DEM of the Juralake system( ¢ SwissfederalOffice of Topography)

the periods1833-1884and 1963-1972by the con-
truction of channels. Different regulation water
works have beenbuilt, in orderto reducethe risks
of inundationand to transformthe former unpro-
ductive areadnto fertile arableland.

In thebeginningof this projectthehydrologicalsys-
tem hasto be analysedor the presentimesanda
rainfall-runoff modelwill beappliedin orderto cal-
culatefuture scenariosubsequentlyThe mostim-
portantinflow to the Juralake systemcomesfrom
the Aare River (approximately70%) and it drains
an areaof 5128 km? up to the station Hagneck,
wheretheriver flows in thelake of Bienne(seeFig-
ure 1). The hydrological systemis influencedby
variouscomponentsik e glaciers artificial andreg-
ulatednaturallakes,which makeit difficult to apply
a more physically basedmodel. Furthermorethe
essentiakontribution of the snav-melt have to be
takeninto consideration.Thussomepreprocessing
of the dataare necessarywhich will be explained
in thenext chapter Afterwardsthe DBM modelling
approachwill be describedn more detail and the
preliminaryresultswill beshavn anddiscussed.

2 PREPROCESSING THE DATA

The obseneddischage seriesof the Aareriver are
mostly superpose@ndalteredby variousdifferent
impacts(e.g. hydro power stationmanagemerdnd
regulation of lakes), which can be interpretedas
noise. For the hydrological modelling it will be

necessaryo remove this noiseandto selectrunoff
gaugeswherethe dischage seriesaremoreor less
noise-free. The WaveShrink methodologydevel-
opedby Donoho[1995] for estimatinganunknown
signal from data has beenappliedto remove the
noisefrom the dischage series. The advantageof
this procedurewhich is basedon Wavelettransfor
mations, is that the peaksare presered, whereas
traditionalnoisereductionmethodssuchassplines
or kernelsmoothersvould resultin somesmooth-
ing of the spikes. In particular the non-decimated
discreteWavelet transformationhas beenusedin
shrinkingthe Wavelet coeficient towardszero, be-
causeit leadsto both better predictionand fewer
artifacts (e.g. Nasonand Sapatinag2002]). Ap-
plying the WaveShrinkalgorithmto threedifferent
dischageserienbsenedatgaugesatthe Aareriver
(shavnin Figure?2) indicateghatthe gaugdocated
atBernwill bebestsuitedfor furtheranalysis.The
residuals(=noise)of this dataseriesaremuchless
in comparisonto the seriesobsened at Hagneck
(downstream)and Brienzwiler (upstream),which
are highly influencedby hydro power production.
Thusthe catchmenbf Bernis choserrepresenting
approximatel\2/3 of the Aarecatchmenarea(2969
km?).

To improve modelling capabilities, rainfall series
aremodifiedhereto accountfor snonfall andsnaw-
melt, producingseriesof daily equivalentrainfall,
which will be the input for rainfall-runoff mod-
elling. Theprocesslsoaccountdor the orographic



