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Fig. 1 Deep-water channel of Yangtze River estuary
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Tab. 1  Back-silting quantity of each month in Yangtze estuary’s deep-water channel in 2011, 2012 and 2013 10*m®
[EFSh
1 H 2A 3A 4 H 5H 6 A 7H 8 A 9H 10 A 1A 124 A/t
2011  -412.5 243.9 71.3 -170.7 -526.1 -159.9 -994.1 -1957.6 -2069.9 —-1120.0 -942.6 -508.1 -8546.3

)

2012 247.1  -300.0 1.2 1.4 -715.3 -1332.5 -1512.9 -1211.8 -1 848.0 -1 705.5 -921.3 -782.7 -10080.3
2013 -428.9 -58.6 327.2  -532.9 -619.1 -818.9 -1385.7 -768.3 -2046.2 —-1177.9 -666.8 69.9 -8 106. 2
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Chaotic characteristics of back-silting quantity of Yangtze
River estuary’s deep-water channel

DING Lei, DOU Xi-ping, GAO Xiang-yu, PAN Yun, JIAO Zeng-xiang
(Key Laboratory of Port, Waterway and Sedimentation Engineering of the Minisiry of Transport, Nanjing Hydraulic
Research Institute, Nanjing 210029, China)

Abstract; According to the distribution of the back-silting quantity of the Yangtze River estuary’s deep-water
channel, the whole channel is divided into three sections: the middle section P, is section N ~H, which is under
the most severe back-silting condition while the other two sections are section P, in the west of section H and section
P; in the east of section N. The chaotic characteristics of the whole and each section of the deep-water channel are
analyzed by calculating the saturation correlation dimension and K, entropy of back-silting quantity time series. The
saturation correlation dimensions of sections P,, P, and P, are between 1.80 and 2.15 while the K, entropies are
between 0.08 and 0.12. The saturation correlation dimension and K, entropy of the whole section are larger than
each section, which are 2.93 and 0.16 respectively. The analysis results show that the back-silting quantity time
series of the Yanglze River estuary’s deep-water channel has chaotic characterisics and that the chaotic characteristic
of the whole channel is more complicated than that of each section. The longest time-scale for predicting each
section is one year and the time-scale for predicting the whole channel is half a year, according to the time series of
the back-silting quantity of the Yangtze River estuary’s deep-water channel in 2011, 2012 and 2013. A general form
of the dynamic model of the whole and each section of the Yangtze River estuary’s deep-water channel is given in
this paper. 3 to 6-state variables and more than 3 control variables are needed in the model of the whole channel
while 2 to 5-state variables and more than 3 control variables are needed in the model of each section of the
channel. The general form of the dynamic model of the Yangtze River estuary’s deep-water channel can provide

references for the foundation of the back-silting quantity prediction model.

Key words: deep-water channel; chaotic characteristics; back-silting quantity ; time series



