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Fig.1 Short-term memory neural network unit structure
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Fig. 2 Empirical analysis of the process
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Fig.3 SARIMA model and Prophet model fitting
and forecasting graph
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Fig. 4 SARIMA-EMD-LSTM and Prophet-EMD-LSTM

forecast results matching graph
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Fig.5 LSTM forecast results matching graph
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Tab.1 Comparison of model prediction results
*x’%\ﬂ MVISE RRMSE
SARIMA 29 812. 80 172. 66
Prophet 26 851.53 163. 86

LSTM 23 701. 96 153. 95
SARIMA-EMD-LSTM 22 331. 19 149. 44
Prophet-EMD-LSTM 20 311.03 142.52
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Prediction of Monthly Precipitation Based on Combined Model
CHENG Gui-fang, WANG Xue-min
(School of Mathematics and Statistics, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In recent years, it causes disasters increasingly by too much or too little precipitation. Therefore, accurate

prediction of precipitation is of great significance and practical application value to human life and social development.

Based on the monthly precipitation data of Zhengzhou from 1990 to 2019, monthly precipitation was forecasted {from 2020

to 2021 by utilizing SARIMA, Prophet and LSTM model, respectively. In order to improve the prediction accuracy of the
model for monthly precipitation, two combined models of the SARIMA-EMD-LSTM and Prophet-EMD-LSTM were pro-

posed. Empirical analysis shows that the proposed two combined models have higher prediction accuracy and decrease the

root mean square error significantly. Furthermore, Prophet-EMD-LSTM model has comparatively better prediction

effect. The monthly precipitations in Zhengzhou from April to December, 2022 were forecasted with higher precision.

Key words: precipitation forecasting; SARIMA; prophet; EMD; LSTM; combined model





