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Study on relationship between water and sediment based on empirical mode decomposition and information
entropy// ZHANG Jinping, XIAO Honglin, ZHANG Xin ( College of Water Conservancy and Environment, Zhengzhou
University , Zhengzhou 450001 , China )

Abstract: In order to study the relationship between water and sediment in the middle reaches of the Yellow River and its

N

detailed evolution characteristics, the empirical mode decomposition method was used to analyze the complexity of random
variation of runoff and sediment load based on the measured runoff and sediment discharge data from 1919 to 2015 at
Tongguan Hydrological Station, a controlling hydrological station in the middle reaches of the Yellow River. The information
entropy theory was used to calculate the entropy values of the decomposition sequence and original sequence of runoff and
sediment load at different time scales. The mutual information entropy values between runoff and sediment sequences and
between their decomposition sequences and original sequences were calculated too. The results show that the change of
runoff and sediment load at Tongguan Hydrological Station has a significant downward trend. The relationship between
runoff and sediment load is synchronous to some extent. The long-period components and residual components of runoff and
sediment load have great mutual information, so studies of the relationship between water and sediment should be focused
on their long-period scales. The original data information can be described by the residual components reliably.
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