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ABSTRACT 

Numerical experiments are performed to determine whether the predictability of a model atmo­
sphere is influenced by the presence of the Pacific/North American (PNA) pattern. The predic­
tions are made with a T21 3-level quasi-geostrophic model. The relationship between the forecast 
errors and the "interannual" variation of the PNA anomaly is investigated. Comparison of the 
error growth for the forecasts made during the positive and negative PNA phases indicates that 
little difference in the error growth can be realized before about one week. After that period 
the forecast skill over the North Pacific, the North American and the North Atlantic regions 
is higher during the positive PNA phase than that during the negative PNA phase. A global 
signal of this relationship is also observed. The physical mechanism for the difference of error 
growth is discussed. For the forecasts made during the positive PNA phase, the pattern of 
systematic error has a negative PNA structure, while for the forecasts made during the negative 
PNA, the systematic error shows a positive PNA distribution. An explanation is given for the 
nature of the systematic error. This result implies that by selecting a set of particular anomalous 
observed cases, a bias is necessarily introduced into the model forecasts verified for these periods. 

1. Introduction 

As pointed out by Lorenz (1963, 1969), there is 
a limit to the predictability of the atmosphere due 
to the growth of errors which results from the 
imperfect knowledge of the initial conditions, even 
if the governing equations are deterministic and 
perfectly known. Charney et al. ( 1966) concluded, 
on the basis of three existing general circulation 
models, that the limit of predictability is about 
two weeks for synoptic-scale or larger-scale flows. 

Efforts have been made to reduce the impact of 
the initial errors on predictions. As suggested by 
Charney ( 1960), the limit of predictability may be 
extended by taking a spatial or temporal average 
of the predictions. This can be explained by the 
fact that the large-scale field does not change 
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rapidly, and that the initial errors grow less rapidly 
for the lower frequency components (Lorenz, 
1969). Epstein (1969) proposed the use of a stoch­
astic-dynamic forecast to predict the state of the 
atmosphere and to measure the uncertainty in the 
forecast. Leith (1974) discussed the Monte Carlo 
approach which takes an average of several per­
turbed forecasts. Recently a two-member ensemble 
method was used to improve the quality of the 
forecasts (Toth and Kalnay, 1992; Houtekamer 
and Derome, 1994 ). 

The initial errors grow in different ways from 
case to case and considerable variability in predict­
ive skill has been noted by some early predict­
ability studies. Mansfield ( 1986) discussed the 
extended range forecast skill of the UK 
Meteorological Office 5-layer model over 18 
winter-time cases with initial conditions from 
December 1974 to December 1981. He noted that 
although on average the anomaly correlation for 






































