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A CCA Model for ENSO Prediction
Meng-Shih Chen’  Mong-Ming Lu’*
'Weather Forecast Center, Central Weather Bureau
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ABSTRACT

The ENSO prediction model using Canonical Correlation Analysis (CCA) is established. Seasonal mean sea level
pressure (SLP) of prior four seasons is used to predict seasonal mean tropical sea surface temperature (SST).

During the training period (1956-1995), model has better performance in winter than in summer. The
cross-validation results show that persistence method is better than CCA within 6-month forecast, but CCA is more
skillful in longer lead-time forecast. CCA model is also capable to predict the interannual and seasonal variations of
S8Ts, though with cbld biases. In general, El Nifio prediction is better than La Nifia. Although the forecast of ENSO
beginning fails behind the observation, it of the ENSO ending does not.

Based on correlation and root mean square error (RMSE) evaluation, Nifio3.4 is an ENSO index being better
predicted. For one season lead forecast, the correlation of the predicted and the observed Nifio3.4 in winter is higher
than 0.9. For two seasons lead forecast, the correlation can be as high as 0.89.

Several sensitivity tests have also been studied, namely the sensitivity of the spatial coverage in the predictor and
predictand, the effects of detrend and the selection of training period. We find that the prediction results are most
sensitive to the selection of training period. It is suggested that it is better to use the latest 40 years as the training period
in real forecasts.

The mode} hindcast results during 1996-2000 show that the predicted intensity of ENSQO is weaker, and the phase
transition time is later than the observation. Although we do not find that CCA is better than ENSO-CLIPER, we find it
outperforms persistence method.

Key words: ENSO, Canonical Correlation Analysis, Statistical model
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