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Fig.1 Flow chart of monthly runoff simulation study

based on two-phase decomposition strategy
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Study of Monthly Runoff Simulation Model Based on

Two-stage Decomposition Strategy
LI Xin, WANG Shuang-yin, HUANG Yu-lin, FAN Rong-xin, MA Xue-yan
(College of Water Resources and Architectural Engineering, Northwest A & F University, Yangling 712100, China)

Abstract: The medium and long-term runoff simulation can provide a scientific basis for the rational allocation of wa-
ter resources. which is of great significance to the high-quality development of the basin. Based on the improved complete
ensemble empirical mode decomposition with adaptive noise (ICEEMDAN) and singular spectrum analysis (SSA) two-
stage decomposition strategy, the monthly runoff simulation model ICEEMDAN-SSA-WOA-LSTM was constructed by
using the long short-term memory network model (LSTM) optimized by the whale optimization algorithm (WOA). It
was applied to the simulation of monthly runoff in Stone River Reservoir and compared with the single decomposed
ICEEMDAN-WOA-LSTM, SSA-WOA-LSTM and the undecomposed WOA-LSTM models. The results show that the
ICEEMDAN-SSA-WOA-LSTM model has the best simulation effect, and the three evaluation indexes in the calibration
period and validation period are better than other models, with the root mean square error of 1. 278 m’ /s, the average ab-
solute error of 0. 893 m®/s, and the Nash efficiency coefficient of 0. 985 in the validation period. The two-stage decompo-
sition strategy model can significantly improve the accuracy of monthly runoff simulation and can be used for year-round
incoming runoff simulation.

Key words: runoff simulation;secondary decomposition; whale optimization algorithm;long short-term memory neu-

ral network; Stone River Reservior





