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***** This NASA Technical Memorandum describes an optimal ensemble canonical correlation forecasting model for seasonal precipitation. Each
individual forecast is based on the canonical correlation analysis (CCA) in the spectral spaces whose bases are empirical orthogonal functions (EOF).
The optimal weights in the ensemble forecasting crucially depend on the mean square error of each individual forecast. An estimate of the mean
square error of a CCA prediction is made also using the spectral method. The error is decomposed onto EOFs of the predictand and decreases
linearly according to the correlation between the predictor and predictand. Since new CCA scheme is derived for continuous fields of predictor and
predictand, an area-factor is automatically included. Thus our model is an improvement of the spectral CCA scheme of Barnett and Preisendorfer.
The improvements include (1) the use of area-factor, (2) the estimation of prediction error, and (3) the optimal ensemble of multiple forecasts. The
new CCA model is applied to the seasonal forecasting of the United States (US) precipitation field. The predictor is the sea surface temperature
(SST). The US Climate Prediction Center s reconstructed SST is used as the predictor s historical data. The US National Center for Environmental
Prediction s optimally interpolated precipitation (1951-2000) is used as the predictand s historical data. Our forecast experiments show that the new
ensemble canonical correlation scheme renders a reasonable forecasting skill. For example, when using September-October-November SST to
predict the next season December-January-February precipitation, the spatial pattern correlation between the observed and predicted are positive
in 46 years among the 50 years of experiments. The positive correlations are close to or greater than 0.4 in 29 years, which indicates excellent
performance of the...
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