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Summary and purpose of document

This document informs the meeting of plans and research progress.
Action Proposed
The meeting is invited to note and comment.
1. Background
1.1 Focus of NWP development to support high-impact weather prediction at many advanced centres is now on high-resolution global models and convection-permitting (or convective-scale) models. From early 2012 the Met Office will be moving towards discontinuing use of a deterministic regional model and directly nesting its UK convective scale model in a 20km global model. The focus of regional EPS research and development is also moving towards the convective scale. 
1.2 EPS is highly relevant to convective-scale NWP because convective instability adds a new scale of forecast uncertainty not resolved by the lower resolution models, and with much shorter timescales. In addition to convection itself, models on this resolution have greatly enhanced capability for forecasting other aspects of local weather, such as low cloud and visibility of interest to aviation. Many of these phenomena are significantly affected by topographic forcing which may give enhanced predictability when that forcing can be resolved by the models (eg convective initiation or valley fog). Convective scale EPS has the potential to provide information on the predictability of all these weather elements. 
2. Approach
2.1 The initial implementation of MOGREPS-UK will be as a downscaling ensemble. In other words, this means that the convection-allowing model will be nested directly in the regional (or global) ensemble from which it takes its lateral boundary conditions (LBCs) and will also take its initial condition perturbations from this parent ensemble. Research is being undertaken into the creation of specific convective-scale perturbations linked to convective-scale data assimilation. However this is at a relatively early stage, and the initial implementation of MOGREPS-UK uses a downscaling approach on the assumption that a large proportion of the potential benefit can be achieved through this approach much sooner than the research on specific perturbations can be completed.
2.2 MOGREPS-UK will use a 2.2km variable resolution model (2.2km over the UK, with a stretching zone around the boundary stretching to around 5km gridscale at the outer boundary). The ensemble will run 12 members 4 times per day nested in the regional ensemble from 3h earlier. Current plans are as in the diagram below, although as noted elsewhere consideration is being given to nesting MOGREPS-UK directly in a higher resolution global ensemble.
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2.3 Uncertainty on the convective scale has a very large dimensionality, and a very large ensemble would be required to fully sample this. Uncertainty in the location of convective precipitation can also be addressed by neighbourhood techniques whereby the probability of heavy precipitation at a location can also be estimated by considering whether the (deterministic) model has precipitation within a neighbourhood around that location. Since the size of the ensemble is limited by computing resource, it is intended to use the neighbourhood technique in combination with the ensemble.

3. Progress

3.1 A small number of case studies have been run which show the potential for probabilistic prediction of heavy precipitation. Shown here are direct model output probabilities for 6h precipitation exceeding 10mm and 30mm for a heavy rain event in NE England.
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3.2 This example shows 4 ensemble members for a severe convective event at Ottery St Mary in Devon, and a probability field for extreme precipitation (99th percentile of the sample) using the neighbourhood technique applied to a 24-member ensemble.
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4. Implementation
4.1 It is planned to implement MOGREPS-UK as the first new system on the upgraded supercomputer currently being installed. The aim is to have the ensemble running in real time by early summer 2012.
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