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ABSTRACT 

A sample of 40, 44-day winter forecasts is used to investigate the predictability of 850 hPa 
temperature over Europe. These forecasts exhibit a significant skill when averages of day 5 to day 
14 and day 15 to day 44 are considered. This skill is, however, very close to that of the trivial 
climatology forecast. A probability forecast is performed, using a gaussian density with the deter­
ministic forecast for the mean, and the climatological standard deviation (SD). The rank 
probability score (RPS) of such a forecast is better than, but again very close to, that of the 
probabilistic climatology forecast. The categorical forecast is also studied as a limit case when 
the SD is zero. The RPS is minimal when using the conditional probabilities of the verification 
analyses, but the results are not widely improved when robust estimates are used. The results 
could be widely improved if we used a suitable SD in our forecasts. However, the attempts to 
predict a priori the optimal SD lead to non-significant results. The best available probability 
forecast, in our local gaussian approach, uses, for the mean, the regression of the verification 
analyses by the model forecasts, and, for the SD, a scaled climatological SD. 

1. Introduction 

The recent numerical weather prediction models 
have shown that some skill exists beyond the 
medium-range (Tracton et al., 1989; Sirutis and 
Miyakoda, 1990; Palmer et al., 1990; Milton and 
Richardson, 1991; Yamada et al., 1991). However, 
in the output of the long range forecast, the poten­
tially valuable information is hidden under a great 
amount of noise, so that it cannot be used in the 
same way as in short range forecasts. Several 
methods can be applied to increase the signal to 
noise ratio. Optimal statistical filtering as in Deque 
( 1988a) cannot be applied yet, since it would 
require hundreds of independent forecasts; the 
presently available datasets are generally not 
greater than several tens for 30 day forecasts or 
beyond. The most common way of filtering is time 
averaging. In this paper we use averages over the 
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days 15-44 of the integration. In this case, we do 
not try to predict the day-to-day evolution, but 
only the monthly mean features. Another possible 
filtering is space averaging, which suppresses the 
local details. When applied to monthly means, this 
spatial average does not seem to increase the skill 
by a large amount (Shea and Madden, 1990). 
A more expensive filtering consists of ensemble 
averaging, where each forecast is based on several 
model integrations. In the Monte Carlo technique 
(Leith, 1974 ), the initial conditions are obtained 
by adding small random perturbations to the 
initial analysis and are supposed to simulate the 
observation errors. In the lagged average tech­
nique (Hoffman and Kalnay, 1983), the initial 
conditions are analyses lagged by a small time 
interval (6 or 12 h): the initial differences are the 
model short-range errors. The latter technique is 
frequently used because it is simple to carry out 
operationally, but it does not allow us to produce 
large ensembles. However, if we consider monthly 
mean forecasts, the improvement of skill brought 
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