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ABSTRACT 

A coupled model consisting of a reduced gravity ocean and an empirical atmosphere is 
developed to investigate predictability of ENSO. The ocean model has no seasonal cycle, and is 
forced only by zonal wind stress anomalies. The empirical atmosphere is constructed by using 
statistical techniques to relate observed wind stress anomalies directly to the sea surface tem­
perature anomalies simulated by the model. The focus of this study is on detailed analysis of 
individual predictions, as well as on statistical scores from an ensemble of predictions. The model 
can in general successfully predict an event up to about one year in advance, but the model has 
little ability to predict low amplitude variability that is not related to ENSO. Predictions based 
on POP analysis of the ocean model data are also made for several ENSO events, with skill 
comparable to that of the dynamical coupled model. 

1. Introduction 

The El Nino/Southern Oscillation (ENSO) phe­
nomenon in the tropics is an important example of 
large scale ocean-atmosphere interaction in 
climate variability. It can be regarded as an oscil­
lation between El Nino (the warm phase) and 
La Nina (the cold phase). During El Nino events, 
anomalously warm sea surface temperatures (SST) 
are typically observed in the central-eastern Pacific 
with small negative SST anomalies in the west. 
The associated atmospheric change is a weakened 
Walker circulation or shift of the convective centre 
from the west to central Pacific, and a decrease of 
sea level pressure difference between Tahiti and 
Darwin (a measure of the Southern Oscillation). 
Extensive studies have been made of the mecha­
nisms responsible for the oscillation, mostly by 
using coupled ocean-atmosphere models with 
limited but essential physical processes: see 
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McCreary and Anderson ( 1991) or Neelin et al. 
( 1994) for a review. Recen tI y, several forecasting 
models have been proposed for the prediction of 
ENSO, ranging from purely statistical methods 
through intermediate coupled models to fully 
coupled GCMs. Such models have been reviewed 
by Latif et al. ( 1994): all of the models considered 
have some skill in predicting ENSO events about 
6-12 months in advance, but the dynamically 
coupled ocean-atmosphere models (Cane et al., 
1986, in particular) have longer useful lead times. 

The success of these model predictions comes 
presumably from the quasi-cyclic character of 
ENSO and could depend strongly on how well 
the models can reproduce the key spatial and 
temporal relationships between the wind stress 
and SST anomalies. In order to reproduce such 
observed relations without invoking atmospheric 
dynamics, Latif and Fl ii gel ( 1991 ) and Barnett 
et al. ( 1993) have developed alternative coupled 
models that consist of a physically-based dynami­
cal ocean model coupled to an empirical atmo­
sphere. The latter is trained by determining a 
































