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ABSTRACT 

The skill in predicting spatially varying weather/climate maps depends on the definition of the 
measure of similarity between the maps. Under the justifiable approximation that the anomaly 
maps are distributed multinormally, it is shown analytically that the choice of weighting metric, 
used in defining the anomaly correlation between spatial maps, can change the resulting probab­
ility distribution of the correlation coefficient. The estimate of the numbers of degrees of freedom 
based on the variance of the correlation distribution can vary from unity up to the number of 
grid points depending on the choice of weighting metric. The (pseudo-)inverse of the sample 
covariance matrix acts as a special choice for the metric in that it gives a correlation distribution 
which has minimal kurtosis and maximum dimension. Minimal kurtosis suggests that the 
average predictive skill might be improved due to the rarer occurrence of troublesome outlier 
patterns far from the mean state. Maximum dimension has a disadvantage for analogue predic­
tion schemes in that it gives the minimum number of analogue states. This metric also has an 
advantage in that it allows one to powerfully test the null hypothesis of multinormality by 
examining the second and third moments of the correlation coefficient which were introduced 
by Mardia as invariant measures of multivariate kurtosis and skewness. For these reasons, it 
is suggested that this metric could be usefully employed in the prediction of weather/climate 
and in fingerprinting anthropogenic climate change. The ideas are illustrated using the bivariate 
example of the observed monthly mean sea-level pressures at Darwin and Tahitifrom 1866-1995. 

1. Introduction 

When predicting the weather and climate, it is 
often necessary to have an objective measure of 
similarity for comparing two spatial weather or 
climate maps. Numerous approaches have been 
used to define such similarity measures, and they 
can be broadly categorised into three classes: 
statistical, dynamical, and geographical. The stat­
istical approach often uses correlations and root 
mean square measures, the dynamical approach 
uses physical quantities such as energy and poten­
tial vorticity believed to be quasi-conserved, and 
the geographical approach compares quantities 
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deemed to be of human interest such as rainfall 
averaged over a certain geographical region. This 
article presents an analytical statistical approach 
to this problem and suggests a similarity measure 
which may be useful in future prediction studies. 
In weather and short-term climate prediction, skill 
is often judged by the spatial correlation (on the 
grid) between the predicted and the observed maps 
at various lead times (Miyakoda et al. 1972; 
Simmons et al. 1995; Palmer and Anderson 1994; 
and references therein). And in anthropogenic 
climate change studies, model predictions are also 
now being used as fingerprints which are then 
correlated with recent observed interdecadal cli­
mate changes (Barnett and Schlesinger 1987; 
Karoly et al. 1994; Santer et al. 1995; Tett et al. 






























