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Agricultural meteorological disaster prediction based on KPCA-SSA-BP
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(1. College of Science, Gansu Agricultural University , Lanzhou 730070, China; 2.College of Information Science and Technology, Gansu Agriculiural Uni-
versity, Lanzhou 730070, China)

Abstract: Agrometeorological disasters are great obstacles to agricultural development. In order to optimize the esti-
mation model for agrometeorological disaster prediction, this study took Shandong province as the study area, and used the
kernel principal component analysis (KPCA) to downscale the influencing factors. Based on the traditional backpropagation
(BP) neural network model, the sparrow search algorithm (SSA) , particle swarm algorithm (PSO) , and genetic algorithm
(GA) optimization algorithms were used to construct three optimization models, SSA-BP, PSO-BP and GA-BP. The results
showed that in the prediction of drought disaster rate, compared with the traditional BP neural network model, the root
mean square error (RMSE) of SSA-BP, PSO-BP and GA-BP neural network models decreased by 23.55%, 12.28% and
17.74% respectively. In the prediction of flood disaster rate, compared with the traditional BP neural network model, the
RMSE of SSA-BP, PSO-BP and GA-BP neural network models decreased by 29.96%, 9.49% and 13.88% respectively.
These results indicated that the SSA-BP model was better than the traditional BP neural network model, PSO-BP neural
network model and GA-BP neural network model in predicting the damage rate of drought and flood.
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Table 3 Results of drought prediction by different models
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Table 4 Results of flood prediction by different models
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Table 5 Comparison of model evaluation indices of drought
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Table 6 Comparison of model evaluation indices of flood
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