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Abstract

Studying the fluctuation law of suspended sediment concentration in 1# marginal shoal and 4# deep
groove of Xuliujing section of Yangtze Estuary under different tidal types and analyzing the related fac-
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tors is helpful to recognize and understand the distribution law of flow and sediment in tidal estuary.
This paper calculates and calibrates the section sediment concentration and sediment transport rate, pro-
vides theoretical basis for scientific research on analysis of erosion and deposition of estuary channel
and change of river regime, plan of river regulation and wading projects. Used horizontal sampler, bot-
tom sampler and other instruments to conduct on-site hydrological tests on shoal and groove verticals of
Xuliujing, conducted correlation and HHT transformation analysis on the test data. The research conclu-
sion: Peak values of sediment concentration fluctuation in shoal and groove of Xuliujing mostly occur at
falling tide; The higher the overall flow velocity is, the more violent the fluctuation is, peak values of se-
diment concentration fluctuation in shoal are more synchronous with peak values of flow velocity, while
peak values of sediment concentration fluctuation in groove are relatively lagging behind peak values of
flow velocity; The closer to the river bottom, the higher sediment concentration is and the more violent
sediment concentration fluctuation is, the sediment concentration fluctuation in shoal is more violent
than that of groove; Correlation between sediment concentration fluctuation and sediment ds is small;
28 h,17 h, 14 h and 14 h, 8 h, 5 h fluctuations are main patterns of sediment concentration changes in
shoal and groove, regularity of sediment concentration fluctuation in shoal is relatively weaker.
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Figure 1. The geographical location of Xuliujing in the Yangtze River
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Figure 2. Location of 1# and 4# sediment measuring verticals on Xuliujing section
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Figure 3. Vertical average velocity and SSC fluctuation process of shoal and groove ((a) 1# Neap tide; (b) 4# Neap tide; (c) 1# Mid-
dle tide; (d) 4# Middle tide; (e) 1# Spring tide; (f) 4# Spring tide)
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Table 2. Summary of rising and falling tide periods and SSC fluctuation peak values in shoal and groove
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Figure 4. 1# Suspended sediment and bed sediment dsq ((a) Upward rush; (b) Upward rest; (c) Downward rush; (d) Downward rest)
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Figure 6. 1# and 4# Correlation between SSC and water depth ((a) 1# Neap tide; (b) 1# Middle tide; (c) 1# Spring tide; (d) 4# Neap
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Figure 7. 1# and 4#Correlation between SSC and flow velocity ((a) 1# Neap tide; (b) 1# Middle tide; (c) 1# Spring tide; (d) 4# Neap
tide; (e) 4# Middle tide; (f) 4# Spring tide)
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Figure 8. EMD decomposition results of suspended sediment concentration in shoal and groove ((a) Marginal shoal; (b) Deep
groove)
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Xof PR 2 Vb EMD Z3 45 31 i P9 78 B B8 B0 AT Hilbert 28 #6[17] [18] [19], 7531 Hilbert 1% 542 . 4RIE
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14 h LM S B B, 14 h. 8h. 5h BRI S BRI 3 B

Table 4. Statistical eigenvalue of intrinsic modulus functions after hilbert transform for SSC of shoal and groove
4 TRIERIVE HHT TG REER BN G I FEE

A P TS HL S Hz SE SR IR S35 Hilh
IMF1 0.22 0.75 1.93
S praRiz IMF2 0.12 0.49 415
IMF3 0.06 0.47 13.83
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Continued
- IMF4 0.03 0.39 16.60
IMF5 0.03 0.46 27.67
IMF1 0.27 0.20 1.73
T IMF2 0.14 0.22 3.61
N IMF3 0.09 0.26 4.88
IMF4 0.08 0.24 7.55
IMF5 0.03 0.08 13.83
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