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Summary and purpose of document
Various types of confidence indices measuring the spread of an EPS have been defined. Some rely on some clustering on the synoptic scale, the others on the spread of a local weather element like precipitation. Both methods show benefits and drawbacks, so that a combined index has been defined.
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ACTION PROPOSED
Use systematically confidence indices to communicate the certainty or uncertainty of a forecast to the media or for briefings at any level (general public, professionals).

The idea of a confidence index is to describe by a single number the expected forecast quality for a given forecast region. To construct a confidence index we choose to analyse the spread of the ensemble prediction forecast (EPS) of ECMWF. The first term of the index is derived form a measure of the upper air spread of the EPS forecats; it is completed by using information of the spread of local forecats of weather elements.

To start with, we measure the spread of the EPS following a classification of all ensemble members based on a self-organizing Kohonen artificial neural network (NN) used at MeteoSwiss with 12 × 12 units (neurons) (Eckert et al. 1996 ). The classification was done on two fields together: Z500 and T850. A measure of the order of the elected units distribution on the map is possible using a geometric entropy S, is introduced (Eckert and Cattani 1997 , 70–72). This measure takes full advantage of the topology of the neural map, because it includes the distances on the map of the physical fields Z500 and T850 of the units in an MSE fashion (S. Scherrer et al. 2003).
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C.I. upper_air = 10*(1 – SEPS/SClim)

The confidence index ranges form 0 to 10, 10 is the maximum achieved if the entropy of the EPS (SEPS) is close to zero. The lower limit is defined by using the average climatological entropy (SClim) over the 20-year climatology.
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Fig 2. Distribution of the upper air contribution to the confidence index as function of the forecast day.

In reality the typical end user is interested in the multivariable medium-range forecast confidence for a given city or place on the surface and not in the estimation of skill of the upper-air variable. Hence, an estimator of realistic operational local weather forecast uncertainty in Switzerland is computed and added as local contribution to the confidence index.

To provide the forecast skill on local weather elements, we also start from measures of spread of EPS DMO derived parameters such as precipitation amounts, maximum temperatures and cloud cover.

Each parameter is analysed following the same procedure as used for the upper air fields. The spread of the EPS is measured with the climatology as reference. More precisely, precipitation amounts are classified in three classes (mostly dry, light precipitations, heavy precipitations) the entropy is used as the measure of spread. Forecasts of cloud amounts are classified on the 9 oktas classes, and the spread is also measured with the entropy. The measure of the maximum temperature spread is derived form the distribution of Kalman filtered 2m maximum temperatures using the standard deviation of the mean value.

The uncertainties of local weather parameters are weighted according to the importance of each parameter, respectively 50% for precipitation amounts, 30% cloud cover and 20% temperatures.

Finally the confidence index is defined according the following formula, which weights the upper air and local uncertainties measures:

I.C. global = 1/3*I.C. upper air + 2/3*I. C. Local

The confidence index is diffused in Switzerland by several Medias since several years. Figures 3 and 4 show conventional products addressed to the public.
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Fig 3. National TV broadcast picture for medium range forecast.

Fig 4. Swiss montain weather forecast issued by MétéoSuisse.
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Fig 1.b) Classification of the EPS members, at the same forecast time, on the 12x12 units classifier





Fig 1.a) Z500hPa three geopotential heights at T+168 hours forecast.
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