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Mulit-model ensemble approaches are usually used to investigate the hydrological impacts of climate change and
their associated uncertainties. Uncertainties introduced by differing GCM/RCM combinations are assumed to
have the largest influence on the overall uncertainty whereas the uncertainty derived from the hydrological model
parameterisation is often assumed to have only a minor influence within the entire model chain. However, this
does not always need to be the case, especially when changes in flood seasonality are likely. Since hydrological
model calibration is a well-established tool for hydrologists, this comprises a possible field for improvements
within climate impact studies.

In this study we investigate the effect of using four different objective functions for the calibration of the
HBYV hydrological model in seven catchments across Europe, which represent differing geographical and climato-
logical conditions. The objective functions used here are either modifications or extensions of the Nash-Sutcliffe
criterion (NSE). Two of the objective functions are especially tailored to fit the model with respect to peak flows,
while the other two are designed to estimate an optimal NSE whilst also minimising the volumetric bias. The
global Dynamically Dimensioned Search (DDS) algorithm and a subsequent Monte-Carlo simulation was used
to calibrate the HBV models for all seven catchments and to detect 4x25 best-fit parameter sets. These parameter
sets are then applied to model the observed and future climate with respect to peak flows in all seven catchments.
The aims of this study are (1) to address the parameter uncertainties associated by the 4x25 best-fit parameter
sets and (2) to identify the objective functions that are best suited for calibrating the HBV model with respect to
investigating changes in the frequency and intensity of flooding.



