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Multifractal models for precipitation downscaling are able to reproduce statistical
properties observed in real-word precipitation events over a wide range of space and
time scales. Starting from information at coarse spatial and temporal scales, such as
those resolved by meteorological models, downscaling models generate ensemble of
high-resolution precipitation fields suitable for hydrological modeling. Other features
that make attractive the use of downscaling model in a meteo-hydrological forecast-
ing chain are the small number of parameters and the simplicity for generating a large
number of ensemble members with minimal effort. Nevertheless, the verification and
uncertainty estimation of the ensemble precipitation fields predicted by downscaling
models is still challenging because of the high dimensionality of the problem. The
Verification Rank Histogram is among the methods currently used in applied meteo-
rology for evaluating ensemble forecasts. It is capable of verifying the reliability of
the ensemble and detecting the presence of errors in the ensemble mean and spread.
Although the Verification Rank Histogram is conceptually simple, previous studies
have shown how its uncritical use can lead to the misinterpretation of the ensemble
model performance.

In this study, we first propose a generalization of Verification Rank Histogram to verify
the ensemble precipitation fields forecasted by statistical downscaling models. Using
the proposed procedure, we calculate rank histograms from spatiotemporal precipi-
tation fields synthetically simulated by a multifractal downscaling model based on a
Log-Poisson generator with 2 parameterarfd5)p. We then analyze how the method

used to estimate the model parameters influences the shape of the histograms. The re-
sults show that if we generate the ensemble members using the valueendf3
estimated on each verification event, the sampling variability is not adequately taken



into account and the resulting rank histograms can be misinterpreted. Previous studies
demonstrated that calibration relations, estimated on the whole set of the available ob-
served events, can be found between model parameters and meteorological observable
at the coarse scale, such as the large scale rain rate. We show that the adoption of such
calibration relations reproduces better the sampling variability and allows a correct
evaluation of the ensemble model performances.



