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Summary and purpose of document

This document shows results from recent global data assimilation trials which show the impact of ECMWF and Met Office analyses on the verification scores with respect to analyses.
Action Proposed  

The meeting is invited to note the differences, and the decision that the Met Office has made to use ECMWF analyses for global data assimilation trials. 
Annex(es):
- …….

· …….

Reference(s):
- …….

· …….

1. Introduction
Verification against a centre’s own analyses provides a useful measure of forecast skill, but results must be used with caution as:

· forecast errors will be under-estimated,  and 

· can be misleading when investigating the impact of Data Assimilation (DA) changes which alter the analysis, since the 'truth' is dependent on the change. 
Especially for testing DA changes verification against own analyses can misrepresent the impact of the changes on the forecast. This may include large differences with verification against observations. Verification against ECMWF analyses is now routine for assessing the impact of DA changes, and for global model forecast skill at the Met Office.

2. Illustrations

2.1 Impact on hybrid DA testing

ECMWF analyses provide a trustworthy verification 'truth' which are independent of the DA change and led to skill scores which largely agreed with those obtained when measuring against observations. 

This example refers to results from the pre-operational trials of hybrid data assimilation, in which MOGREPS ensemble forecasts provide an 'error of the day', i.e. dynamic estimates of model error to supplement climatological estimates in the 4DVAR algorithm. This is a large change which went operational- with other components of a package - at PS27 (July 2011). Figure 1 shows positive results in the skill score against observations with a reduction in rmse for all listed times and parameters.
Figure 1: Results for the uncoupled winter (Dec 2009) trial of 29 days against observations with rmse skill score against persistence on the left and rmse on the right.
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Figure 2: Results for the uncoupled winter (Dec 2009) trial against own and ECMWF analyses.

Top row shows skill, bottom row shows rmse.

                               Own


    
    ECMWF

[image: image1]
Figure 2 shows that the same forecasts indicate a big degradation against own analyses (left), dominated by the tropics (TR). When ECMWF analyses are used however, this reverses the tropical scores, with less impact on better observed regions. Overall results against ECMWF analyses are more like those against observations.
Figure 3: Impact on 250 hPa wind vector rmse.
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The signal in Fig. 2 was changed significantly in the tropics, but the absolute level of error can also be quite different, even where analyses should have more observations contributing (e.g. NH). This is shown in Fig. 3 which using 250 hPa wind vector error verified against analyses, where red and blue lines are the control and trial forecasts verified against own analyses respectively, and green and yellow are the same control and trial forecasts but verified against the ECMWF analyses. Note that this again shows both a different sign of signal and a different size of error, though the time variations are broadly similar.

Summary points: 
· Verification against own analyses can be very misleading if the character of the analysis has changed significantly.

· Above showed a case when results appeared worse, but other examples have given (misleading) positive results which will give an implicit tuning, i.e. favour analysis changes that reduce the impact of observations, perhaps through assumptions of smaller length scales, or reductions in assumed model error variance.

· Anomalous results seen most strongly at short lead times (t+24h) and for TR, SH, where analysis differences (errors) dominate. From t+72h onwards results are usually more similar to those against observations.

· We have tended to see bigger signals against analyses than against observations (double improvement through better forecasts AND verifying analyses?).

· Tropical analyses probably the biggest problem area (through model biases).

· Important to have the same analysis for both trial and control when comparing analysis changes. We found that - using ECMWF - verification against analysis subsequently looked more like results against observations. 

· However, verification against own analysis can still be a useful tool, particularly for model upgrades with less direct impact on analyses, and trend of signal for longer lead times. 
2.2 Routine monitoring of forecast skill using ECMWF analyses
As a result of the identified impact of own analyses on DA trials and generally at shorter lead times, verification of global forecasts against ECMWF analyses is now routinely calculated. Figure 4 illustrates some recent results for the NH, tropics and SH of 500 hPa GPH. The biggest differences are in the tropics where rmse in the GM is four times smaller against own analyses. There is also a reversal between 72 and 84h beyond which rmse is larger against own analyses. For the NH and SH the differences are confined to be within the first 2 days of the forecast, beyond which the rmse are almost identical.
Use of the ECMWF analyses for routine monitoring of forecast errors and skill will continue to highlight areas where model improvement should be targeted, notably the tropics.
Figure 4: Global forecast rmse against ECMWF analyses of 500 hPa.
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