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ABSTRACT 

The predictability of 500 hPa height, 850 hPa temperature and precipitation is studied using 
the "perfect model" approach with ensemble numerical forecasts. The sea surface temperature 
interannual variability is introduced to provide some source of seasonal predictability. The 
mean scores of 16 winter forecasts show a large potential in the tropics, a weak one in the 
midlatitudes, in particular over Europe. The weakness of the scores in the midlatitudes may be 
partly explained by the underestimation of the amplitude of the seasonal anomalies by the 
model. The seasonal forecasts are based on 9 individual model integrations starting at slightly 
different initial conditions. The variation of the scores with the size of the ensemble is estimated 
empirically. It is shown that, for a perfect seasonal forecast, the size necessary to approach the 
saturation score is about 3 for the tropical precipitation, 20 for midlatitude height, and 40 for 
temperature over Europe. 

1. Introduction 

The use of comprehensive models of the atmo­
sphere has led to important progress in short- and 
medium-range forecasting. The integration of such 
models one month ahead has demonstrated some 
skill (Royer, 1993), but, due to the weak part of 
the informative signal with respect to the noise, 
the forecast is no longer deterministic, and a 
probability formulation has to be found (Deque 
et al., 1994a). A way to filter out the unpredictable 
noise, or, equivalently, to take into account the 
different weather regimes which may occur, is to 
consider long time averages. In recent years, there 
has been increasing interest in seasonal-scale pre­
dictions (Palmer and Anderson, 1994; Stern and 
Miyakoda, 1995). Extending model integrations 
to such ranges is now possible by the considerable 
progress in ocean-atmosphere coupled models. 

Averaging meteorological fields for a whole 
season is not sufficient to remove the random 
component, as shown by Brankovic and Palmer 
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( 1996), in particular in the midlatitudes. The 
ensemble average technique, which has proved its 
efficiency in monthly forecasting (e.g. Brankovic 
et al., 1990) is also necessary for seasonal 
forecasting. 

Recently, a coordinated experiment has started, 
involving the United Kingdom Meteorological 
Service (UKMO), the European Centre for 
Medium-range Weather Forecast (ECMWF), the 
French electricity company (EDF) and the French 
meteorological service (Meteo-France). Its aim is 
to evaluate with some accuracy the potential for 
seasonal forecasting. This experiment consists of 
integrating several models for all the seasons of 
the 1979-1994 period, using the US National 
Meteorological Center (NMC) analyses of sea 
surface temperature (SST) as boundary conditions 
(the ocean is thus assumed to be perfectly pre­
dicted), and the land surface and atmosphere data 
from the ECMWF re-analysis (ERA) as initial 
conditions. Thus, 64 120-day forecasts are to be 
produced by each of the 4 participants (only 16 
in the case of EDF which is mainly interested in 
winter forecast). Each forecast consists of an 
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