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Seasonal Rainfall Forecasting in Tropical Region Using Statistical Models and

Sea Surface Temperatures
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ABSTRACT

The main objective of this research was to apply two statistical models for rainfall forecasting 1-
18 months in advance using Pacific and Atlantic sea-surface temperatures (SSTs) as predictors. The
first model, Statistical Model 1 (SM1), consisted of three steps 1) predictor vector selection 2) predictor
vector reduction using principal component analysis (PCA) and 3) non-linear regression. The second
model, Statistical Model 2 (SM2) used only one method, non-linear regression. For this model, each
grid data was directly forced to the model without initial steps for data management. Three objective
functions which were the coefficient of determination (R°), the Nash-Sutcliffe efficiency (NSE) and hit
score (H) were used to estimate model performance. Results revealed that the best rainfall forecast
was for 12 months in advance using the SM2 model with Pacific SST as predictor (R2 of 0.62, NSE of
0.62 and H of 64%). Rainfall forecasts resulted from SM1 with Atlantic SST as predictor showed a

moderate skill with 5 months forecast (R” of 0.32, NSE of 0.28 and H of 40%).

Keywords: Rainfall forecasting, Statistical model, Principal component analysis
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