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Models are often used to evaluate our understanding of hydrological processes. How-
ever, the traditional calibration - validation approach does not tell us which processes
are insufficiently represented in the model. We present a new approach where first the
periods with largest model errors are determined. Then the processes dominant in the
model during these periods are identified.

Model calibration is not necessary before applying this method, which is a great ad-
vantage of this new approach. Temporal evolution of parameter sensitivities are cal-
culated with a computationally highly efficient method, requiring few model runs de-
pending on the number of parameters to be analyzed (about 400 model runs for 10
parameters). From this set, the model runs with the best performance (best set) are as-
sumed to roughly demonstrate the ability of the model to reproduce the observed data.
Modelling errors are analyzed for the best set for every model time step with multi-
ple objective functions. These errors are analysed graphically. Times of large errors
combined with high parameter sensitivities require further analysis: Either a) the mea-
sured data can not be trusted, b) processes with sensitive parameters are insufficiently
represented, or c) one or more state variables in the model are wrong.

The approach is demonstrated with a case study applying WaSiM/ETH for the Weis-
seritz catchment. The river Weisseritz is a tributary of the Elbe river in Saxony, Ger-
many. It was responsible for the severe flooding in Dresden in August 2002. We found
that the applied snow model was inadequate during melting periods as well as an
inappropriate representation of interflow processes during summer events. These re-
sults set the foundation for subsequent model improvement and may even guide future



measurement strategies.


