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ABSTRACT 

A large experiment is performed to validate two predictors for the quality of ECMWF forecasts 
over Western Europe. One predictor yields the spread of the probability distribution for the 
error in the predicted 500 hPa geopotential height. It is determined by the trace of the covariance 
matrix for the geographically local forecast error. In addition the spread for the 500 hPa vorticity 
error at a location near the Netherlands is computed. The local covariance matrix, necessary for 
determining both predictors, is computed for 607 days, using the tangent linear and an adjoint 
version of a quasi-geostrophic 3-level model with truncation T21. We assume linear error growth 
and the absence of model errors. The forward reference orbit is obtained by interpolating actual 
ECMWF forecasts with the 3-level model. Small values of the predictor imply small error 
growth, and therefore accurate forecasts. Large values mayor may not be associated with large 
actual forecast errors, depending on whether the initial error strongly projects on the fastest 
growing modes. How the uncertainty in the structure of the initial error influences the perfor­
mance of the skill predictor is studied by considering three different covariance matrices for the 
initial error. Validation of the predicted variance with the 2-day and 3-day ECMWF forecast 
error shows that for all initial covariance matrices, both predictors provide significant informa­
tion about the quality of the forecast. In case of small and large predicted variance, the 
probabilities for small and large prediction errors are 10% higher than the climatological 
probabilities. Projection of the observed forecast error onto the eigenvectors of the local 
covariance matrix indicates that a few eigenvectors already describe a large portion of the 
forecast error. 

1. Introduction 

One of the intriguing aspects of present weather 
forecasting is the variability in the quality of the 
forecast. Sometimes a forecast is accurate for up to 
a week but it also occurs that a forecast has lost all 
value after one or two days. 

In general, it is difficult to decide whether 
forecast errors originate from initial errors or 
model errors (Tribbia and Baumhefner, 1988). 
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Studies by Lorenz (1982, 1990) for the ECMWF 
model indicate that between 1981 and 1987, both 
the initial error and model error have decreased 
simultaneously. Between 1987 and 1989, the major 
improvements were in the model. At some point, it 
will become difficult to improve the model further, 
because the forecast error will be more and more 
caused by errors in the initial state. This makes it 
difficult to detect errors in the model. On the other 
hand, there is no point in reducing the initial error, 
while significant imperfections in the model still 
exist (Boer, 1984). Therefore, it is natural to expect 
that model errors and initial errors will remain of 
comparable magnitude (Lorenz, 1990) and, conse­
quently, skill predictions should involve the study 
of initial errors as well as model errors. Part of the 
variability in skill can be explained as a purely 
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