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ABSTRACT 

The predictability of El Nino/Southern Oscillation (ENSO) events is addressed by means of 
statistical and dynamical schemes. The statistical schemes are based on principal oscillation 
pattern (POP) analysis of various observed and model ocean fields: these statistical predictions 
establish a lower limit for the predictability of such a system. For the dynamical predictions, an 
ocean model of intermediate complexity is coupled to several statistical surface wind stress 
models. In these coupled models, the atmospheric anomalies are a linear response to the oceanic 
fields: several combination of fields are considered, such as SST and heat content. The spatial 
features of predictability are discussed. Predictions seem to be better in the central Pacific. In the 
western and eastern Pacific, the predictability skill scores are poorer, possibly due to deficiencies 
in the ocean thermodynamics and in the coupling. The model predictions exhibit a pronounced 
seasonal dependence, with spring and summer being less predictable. Best results are obtained 
with seasonally-dependent predictors. 

1. Introduction 

The ENSO phenomenon is the dominant mode 
of interannual variability in the tropics. It has 
received wide attention because it significantly 
influences a number of economically critical 
climate variables (Horel and Wallace, 1981; 
Rasmusson and Carpenter, 1982a, b ). Forecasting 
the evolution of the ENSO cycle is important from 
both practical and scientific considerations. 
During the last few years several kinds of predic­
tion schemes have been developed and significant 
predictions at lead times of 6-12 months have been 
achieved (see the review by Latif et al. ( 1994) ). 

While the possibility of predicting ENSO at time 
scales over one year is encouraging, there are still 
a variety of open questions, such as the selection of 
best predictors, the dependence of predictability 
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on initial conditions and the spatial distribution of 
the skill of different models. What follows is an 
attempt to address the topic of best predictors in 
the context of statistical predictive schemes and 
not too complicated dynamical couplt:d models. 

The statistical predictions are based on the POP 
scheme, taking advantage of the ability of this 
technique to identify cyclic features in the analysed 
field (Hasselmann, 1988). This technique has been 
used for predicting the phase of ENSO by several 
authors (Xu and von Storch, 1990; Penland and 
Magorian, 1993; Wu et al., 1994 ). In this work we 
use it to compare the predictive skill of different 
oceanic variables, such as the sea surface tem­
perature (SST) or heat content (HC). It will also 
be used to explore to what extent the predictability 
of the ENSO depends on the phase of its cycle. 

Dynamical predictions of ENSO are carried out 
using an intermediate ocean model coupled to 
an empirical atmosphere, with the atmospheric 
response assumed to be in equilibrium with the 






























