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Monthly streamflow forecasting based on entropy spectral theory

ZHOU Zhenghong,SU Xiaoling

(College of Water Resources and Architectural Engineering , Northwest A&F University ,Yangling ,Shaanxi 712100, China)

Abstract: [Objective] This study discussed the application of entropy spectral model in monthly stre-
amflow forecasting and the effect of lengths of calibration period on model performance to provide reference
for the application of entropy spectral model in streamflow forecasting. [Method) Burg entropy and config-
urational entropy spectral analysis model were introduced for monthly streamflow forecasting at Yingluoxia
station in Heihe river basin. Relative error (RE),root mean square error (RMSE) , correlation coefficient
(R) ,and Nash-Sutcliffe efficiency coefficient (NSE) were used to evaluate the model performance. [Re-
sult] Shorter training period resulted in lower model order and the model cannot forecast accurately. Lon-
ger training period resulted in higher model order and lower accuracy in the training period and verification
period. Moderate length of training period resulted in high and stable accuracy in training period and verifi-
cation period. At Yingluoxia station in Heihe river basin, the best calibration period length of BESA model
and CESA model were 13 years and 19 years, respectively. The accuracy of the CESA model was higher
than that of the BESA model. In verification period,the CESA model had higher forecast accuracy in the
flood season,while BESA model had higher forecast accuracy in non-flood period. [Conclusion) Both BESA
and CESA models can be used for monthly streamflow forecasting. However, the length of calibration peri-

od needs to be reasonably selected so that the model order can be moderate and stable to improve forecast
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accuracy and reliability.

Key words: monthly streamflow forecasting; entropy spectral analysis; Burg entropy; Configurational

entropy;time series analysis
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Fig. 1

Comparison of simulation accuracy of BESA and CESA models in calibration during

different lengths of calibration period
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Comparison of forecasting accuracy of BESA and CESA models in validation

during different lengths of calibration period
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Fig. 3 Comparison of observed and forecasted monthly streamflow at Yingluoxia station with the best calibration period
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