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USE AND PRESENTATION OF CBS SCORES 

AT THE MET OFFICE
(Submitted by Marion Mittermaier)

Summary and purpose of document

This document illustrates how the CBS scores are monitored and used in the Met Office.
Action Proposed
The meeting is invited to consider some of the inconsistencies that the current framework introduces and discuss the proposed ideas to improve the meaning and universal usefulness of the CBS scores.
Annex:
- Global Index documentation 
CBS plotting
CBS scores are plotted as time series, monthly and 12-month means. Both observations and analyses are considered.  Figure 1 shows a variety of plots produced. 
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Fig 1: (a) Meaned 500 hPa ACC for the NH. This is against analyses.
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Fig 1: (b) 850 hPa meaned S1 skill score for the tropics, against analyses.
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Fig. 1: (c) Time series of 12-month running mean of 850 hPa winds against sondes for the NH CBS station list.
CBS index

The Met Office has a performance target linked to the CBS scores which is referred to as the “CBS index”. The CBS index is intended to track comparative GM performance against a basket of results from 6 major global modelling centres. Until now it has been based on a 12-month performance of weighted Global index components. [The Global index is described in an annex to this report.]

This is about to change, as recent issues have come to light which suggest that the comparison is not as realistic and fair as was thought, nor is it entirely representative.  
For the CBS index -as was- the following applies: 
1. The monthly score is made up of the 22 different verification results which form the Global Index. Verification against (own) analysis (not observations) results are used as PMSL verified against observations is not part of the CBS exchange of data.

2. Verification results are for 12Z, apart for those from NCEP, CMC and NCMRWF which are for 00Z.

3. Weighting is applied to each of the 100 results as in the Global Index.

The following comments on the above are relevant:

· Verification against own analysis will invariably put results in a good light, under-estimating the true forecast error.

· Verification against observations is preferred but exchanged scores can not be compared if they were not computed for the same set of points/locations (process of equalisation). Although a defined site list exists it is clear that each centre interprets this list differently.

· The diurnal cycle is not sampled consistently because not all centres exchange the same run. 

· The use of weights as defined for the Global index potentially skews results of the CBS index towards the GM but northern hemisphere models in general.

· Method of mapping from native model grid to 1.5deg verification grid can result introduce problems.
To mitigate against some of the issues identified, and obtain the most true reflection of comparative performance, the decision has been taken to use only unweighted NH CBS scores for compiling the CBS index. This is because the NH has the largest observations density, and as a result the greatest immunity to small deviations in terms of observed sample sizes. These are shown in Fig. 2. The CBS scores are plotted relative to the Met Office scores (which is shown as the black horizontal line) to obtain a pseudo-ranking. 
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It was the GM performance relative to EC which made us question whether the CBS calculations were correct as other, independent comparisons with ECMWF did not show the same trends or behaviour.
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Fig. 2: The unweighted CBS score components and the CBS index for the northern hemisphere (NH).
In summary
The current framework:
· Does not ensure that observations are equalised across all contributors. 

· Does not stipulate the method of extraction explicitly (interpolation or nearest neighbour).
· Does not provide directly comparable results, rendering them virtually useless.

We propose that:

· All grib files used to compute the CBS scores are exchangable between contributors.
· Ideally at least two global modelling centres are agreed and appointed for producing consistent results for all centres, by processing all forecast grib files the same way, and matching to the same observations. 

This will lead to truly meaningful and consistent statistics which are useful to contributing centres.
