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Prediction method of reference crop evapotranspiration considering the uncertainty

of meteorological factors

HAN Xin"?*, ZHANG Baozhong] , WEI Zhengl , LI Yinong] , CHEN He'
(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin,
China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. China Agricultural University of Water Conservancy and Civil Engineering, Beijing 100083, China)

Abstract: The accurate prediction of reference crop evapotranspiration (ETo) is of great significance for the

formulation of crop irrigation schedule and real-time irrigation scheduling. However, the uncertainty of mete-

orological factors greatly affects the prediction accuracy of ET,. Therefore, in this study, Markov Monte Car-

lo simulation combined with adaptive sampling algorithm (AM-MCMC) was used to modify the uncertainty

of meteorological factors. ET, measured by meteorological station was taken as standard value, and radial ba-

sis function neural network (RBF) model was used to describe the mapping relationship between meteorologi-

cal factors and ET,. Then ET, uncertainty prediction model (CU-RBF) considering the uncertainty of meteoro-

logical factors was established. The farmland—underlying surface of North China Plain was taken as an exam-

ple to verify the model. The results show that, compared with the traditional RBF deterministic prediction

results, the accuracy evaluation effects of CU-RBF prediction results are improved, the NSE is increased
by 10% , the RMSE and MAE are reduced by 16.94% and 17.05% respectively. Moreover, the prediction

model with correction of average Ws is more effective than that with correction of 7,. and RH. Considering

the uncertainty of meteorological factors, the prediction of ET, is more consistent with the actual growth sta-

tus of the crop, which provides a scientific basis for improved water management during crop production.

Keywords: reference evapotranspiration; meteorological factors; uncertainty; Bayesian forecasting system; ra-

dial basis function neural network
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