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ABSTRACT

The study combines principal component analysis (PCA), nonlinear principal component
analysis (NLPCA), and genetic algorithm (GA) based radial basis function neural network (RBFNN)
to develop a statistical downscaling model (NGRB). Firstly, the PCA and NLPCA are used to
analyze data from meteorological stations and GCM model. GA is then employed to optimize
parameters of NGRB models. Finally, four GCM models outputs from A1B scenario are applied to
predict near (2050/01 to 2069/12) and far future (2080/01 to 2099/12) monthly rainfall of Taichung
and Hualien stations. The simulated results show that NLPCA can extract features of data better
than PCA and can reduce much computation time of NGRB; GA can converge effectively with 25
generations and populations. Predicting near and far future rainfall trends at two stations. Long-term
rainfall variability at the Hualien station is greater than that at the Taichung station. The long-term
rainfall at the two stations tends to decrease compared to the medium-term rainfall. It reveals that
the wet and dry season may happen one to two months ahead of schedule for the near and far future
rainfall in Taichung station. The annual average monthly rainfall of Hualien station may small
increase for the near future. Rainfall trends for the far future in Hualien station has a gentle bell

curve.

Keywords: Nonlinear principal component analysis, Radial basis neural networks, Rainfall
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