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 The Principal Investigator will act as contact person for this Special Project and, in particular, will be asked to 
register the project, provide an annual progress report of the project’s activities, etc.
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Extended abstract
(identical to the abstract of the original application)

High impact weather is often associated with small-scale substructures in larger-scale weather 
systems.  Heavy  precipitation  or  intense  wind  gusts  associated  with  convection  or  frontal 
cyclones are partially controlled by the synoptic flow, and partly by local orographic features or 
small-scale dynamical processes. Predictability,
or forecast uncertainty, of these events are influenced by all scales, but in different ways in 
different meteorological situations.

Small-scale variability can be represented by stochastic parameterizations in an ensemble 
forecast set-up. These include the variability of a convective ensemble, which can be assessed 
by using a stochastic convective parameterization. Unresolved variability in the boundary layer 
can be represented by introducing random perturbations. Sources of large-scale variability are 
well represented by global ensemble forecasts such as the ECMWF Ensemble Prediction System 
(EPS).

The aim of the project is to assess the relative importance of these sources of forecast 
uncertainty and to develop the concept of an adaptive ensemble forecasting system that 
allocates the limited time and computing resources in an optimal way between ensemble 
members that reflect synoptic-scale uncertainty, those that reflect unresolved small-scale 
processes, and additional nested models to give very high resolution in the target region.

To account for uncertainties associated with the large-scale flow, the model system will be 
based on the ECMWF EPS used in combination with the COSMO-LEPS clustering (Molteni et al. 
2001). providing boundary and initial conditions to the COSMO model (Steppeler at al. 2003). 
The COSMO-model is run with a medium resolution (~7 km grid-spacing) with the Plant-Craig 
stochastic parametrization for convection (Plant and Craig, 2008). Within the medium-
resolution COSMO grid, we will embed a COSMO grid with 2.8 km grid-spacing on which 
simulations with stochastic boundary layer perturbations will be run.

ECMWF computing resources are requested to rerun the ECMWF EPS and the COSMO-LEPS 
clustering algorithm for selected cases, and to run part of the COSMO model experiments. This 
work is carried out in the framework of the Deutsche Forschungsgemeinschaft (DFG) Research 
Group PANDOWAE (Predictability and Dynamics of Weather Systems in the Atlantic-European 
Sector, see:
www.pandowae.de) that aims to contribute to the improvement of the quality of high-impact 
weather (HIW) forecast. This Group represents a strong German contribution to the "World 
Weather Research Programme" THORPEX of the World Meteorological Organisation WMO.

The principal investigator, George Craig will be assisted by Pieter Groenemeijer and Christian 
Keil who has experience with the ECMWF computing infrastructure, being principal investigator 
of the Special Project "Ensemble modelling for the improvement of short range quantitative 
precipitation forecasts" (DEEQPF).
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