Geophysical Research Abstracts
Vol. 18, EGU2016-4328, 2016 EG U
EGU General Assembly 2016

© Author(s) 2016. CC Attribution 3.0 License.

The role of ensemble post-processing for modeling the ensemble tail

Hans Van De Vyver, Bert Van Schaeybroeck, and Stéphane Vannitsem

Royal Meteorological Institute of Belgium, Research and development, Brussels, Belgium (bertvanschaeybroeck @ gmail.com)

The past decades the numerical weather prediction community has witnessed a paradigm shift from deterministic
to probabilistic forecast and state estimation (Buizza and Leutbecher, 2015; Buizza et al., 2008), in an attempt to
quantify the uncertainties associated with initial-condition and model errors. An important benefit of a probabilis-
tic framework is the improved prediction of extreme events. However, one may ask to what extent such model
estimates contain information on the occurrence probability of extreme events and how this information can be
optimally extracted.

Different approaches have been proposed and applied on real-world systems which, based on extreme value the-
ory, allow the estimation of extreme-event probabilities conditional on forecasts and state estimates (Ferro, 2007;
Friederichs, 2010). Using ensemble predictions generated with a model of low dimensionality, a thorough inves-
tigation is presented quantifying the change of predictability of extreme events associated with ensemble post-
processing and other influencing factors including the finite ensemble size, lead time and model assumption and
the use of different covariates (ensemble mean, maximum, spread...) for modeling the tail distribution. Tail mod-
eling is performed by deriving extreme-quantile estimates using peak-over-threshold representation (generalized
Pareto distribution) or quantile regression.

Common ensemble post-processing methods aim to improve mostly the ensemble mean and spread of a raw fore-
cast (Van Schaeybroeck and Vannitsem, 2015). Conditional tail modeling, on the other hand, is a post-processing
in itself, focusing on the tails only. Therefore, it is unclear how applying ensemble post-processing prior to con-
ditional tail modeling impacts the skill of extreme-event predictions. This work is investigating this question in
details.

* Buizza, Leutbecher, and Isaksen, 2008: Potential use of an ensemble of analyses in the ECMWF Ensemble
Prediction System, Q. J. R. Meteorol. Soc. 134: 2051-2066.

¢ Buizza and Leutbecher, 2015: The forecast skill horizon, Q. J. R. Meteorol. Soc. 141: 3366-3382.

¢ Ferro, 2007: A probability model for verifying deterministic forecasts of extreme events. Weather and Fore-
casting 22 (5), 1089-1100.

e Friederichs, 2010: Statistical downscaling of extreme precipitation events using extreme value theory. Ex-
tremes 13, 109-132.

* Van Schaeybroeck and Vannitsem, 2015: Ensemble post-processing using member-by-member approaches:
theoretical aspects. Q.J.R. Meteorol. Soc., 141: 807-818.



