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Comparative Analysis of Three Kinds of Intelligent Computational
Prediction Models for Cold Damage Weather

HUANG Cuiyin', SHI Xuming®, LU Hong', ZHOU Xiuhua' and JIN Long'
(1. Guangxt Climate Center, Nanning 530022, China;
2. Faculty of Science, Guilin University of Aerospace Technology, Guilin 541004, China)

Abstract: In order to explore the application effects of different nonlinear intelligent computational forecast
models in the prediction of cold damage weather in winter , the daily average temperature and precipitation data of
Guangxi region to calculate the cold and wet index of 1951-2018 as the forecast amounts are used. The forecast fac-
tors are obtained by calculating the forecast amounts and the physical quantities in the previous reanalysis
data. First, nine forecast factors are selected from the relevant primary predictors through the stepwise regression
method. The unselected forecast factors are subjected to calculate of nonlinear dimensionality reduction by the kernel
principal component, and the nuclear master with the largest variance contribution is selected. And then, ten fore-
cast factors serve as input factors for prediction models. Three prediction models are established to predict 20 cold
damage weather in 2012-2018 respectively, those are fuzzy neural network method (FNN) , genetics algorithmic
neural network integration ( GA-ANN) forecast method and particle swarm optimization support vector machine
(SVM-PSO) integrated forecast method. The forecast results show that FNN’ s average absolute error is the smallest
for 20 independent samples under the same forecast modeling conditions. Further calculations also show that the av-
erage absolute errors of the three intelligent computational prediction models are smaller than the linear regression
forecasting’ s with the same samples and factors. It indicates that the nonlinear intelligent forecasting modeling
methods have better forecast abilities than the linear forecast method for the cold damage weather in winter, which
has obvious nonlinear variation characteristics.

Key words: intelligent computing; forecast model; cold damage weather; Guangxi



